SYMPOSIUM ON UNIDENTIFIED
FLYING OBJECTS

77175 - TETTTW Y7

HEARINGS

BEFORE THE
COMMITTEE ON
SCIENCE AND ASTRONAUTICS

U.S. HOUSE OF REPRESENTATIVES

NINETIETH CONGRESS

FONDFEHN
JLYA 198
[No. 7]

Rinsdfor treuedtreQmitteeonSieead Asraraics






SYMPOSIUM ON UNIDENTIFIED
FLYING OBJECTS

HEARINGS

BEFORE THE
COMMITTEE ON
SCIENCE AND ASTRONAUTICS
U.S. HOUSE OF REPRESENTATIVES

NINETIETH CONGRESS

FENDITTHN
JULYZRH 198
[No. 7]

Rinsdfor trewedteCnmiteonSiaead Ao aUics

U.S. GOVERNMENT PRINTING OFFICE
ur-s:s WASHINGTON : 1)US



COMMITTEE ONSTENEE ANDASTRONAUIICS

GEORGE P. MILLER, California, CRAINTEN

OLIN E. TEAGUE, Texas

JOSEPH E. KARTH, Minnesota

KEN HECHLER, West Virginia
EMILIO Q. DADDARIO, Connecticut
J. EDWARD ROUSH, Indiana

JOHN W. DAVIS, Georgia

WILLIAM F. RYAN, New York
THOMAS N. DOWNING, Virginia
JOE D. WAGGONNER, Jr., Louisiana
DON FUQUA, Florida

GEORGE E. BROWN, Jr California
WILLIAM J. GREEN, Pennsylvania
EARLE CABELL, Texas

JACK BRINKLEY, Georgia

BOB ECKHARDT, Texas

ROBERT O. TIERNAN, Rhode Island
BERTRAM L. PODELL, New York

JAMES G. FULTON, Pennsylvania
CHARLES A. MOSHER, Ohio
RICHARD L. ROUDEBUSH, Indiana
ALPHONZO BELL, California
THOMAS M. PELLY, Washington
DONALD RUMSFELD, Illinois
EDWARD J. GURNEY, Florida
JOHN W. WYDLER, New York
GUY VANDER JAGT, Michigan
LARRY WINN, Jr.. Kansas
JERRY L. PETTIS, California
D.E. (BUZ) LUKENS, Ohio
JOHN E. HUNT, New Jersey

Chartes F. Ducander, EXeCUtiVe Director and Chief Counsel

John A. Carstarphen,Jr

Chief Aerk and Coursel
IOowsel

Philip B. Yeager,

Frank R.

Hammill

Coursel
W. H. Boone, CHIEf ed11ca|(‘umltant

Richard P. Hinegs
Peter A. Gerardi,
James E. Wilson,
Harold A. Gould,

Philip P. chklnson,
Joseph M
Richard E.

echnml Consultant
Oarsel

Felton,

Beeman

. Minority Stoff
Elizabeth S. Kernan SuenhﬂcReseardessstant

Frank J.
Denis C. Quigley,

Glroux

ons Cerk
(1



CONTENTS

STAIBMENTS

1 Cyatnat o Atraoy, Nothvesan
;l.‘( - y .d
nd ) I :

SR IR
AN Y
\TeR0

.o
(HU
5136

mi)

BEES®wd

BHEES8S






SYMPOSIUM ON UNIDENTIFIED FLYING OBIJECTS

MONDAY, JULY 29, 1968

H ouse of Representatives,
Committee on Science and A stronautics,

Washington, D.C.

The committee met, pursuant to notice, at 10:05 a.m., in room 2318,
Rayburn House Office Building, Hon. J. Edward Roush (chairman
of the symposium) presiding.

Mr.Roush .The committee will be in order.

Today the House Committee on Science and Astronautics conducts
a very special session, a symposium on the subject of unidentified
flying objects; the name of which is a reminder to us of our ignorance
on this subject and a challenge to acquire more knowledge thereof.

We approach the question of unidentified flying objects as purely
a scientific problem, one of unanswered questions. Certainly the rigid
and exacting discipline of science should be marshaled to explore
the nature of phenomena which reliable citizens continue to report.

A significant part of the problem has been that the sightings re-
ported have not been accompanied by so-called hardware or materials
that could be investigated and analyzed. So we are left with hypo-
theses about the nature of UFO's. These hypotheses range from the
conclusion that they are purely psychological phenomena, that is,
some kind of hallucinatory phenomena; to that of some kind of
natural physical phenomena; to that of advanced technological ma-
chinery manned by some kind of intelligence, that is, the extrater-
restrial hypotheses.

With the range in mind, then, we have invited six outstanding
scientists to address us today, men who deal with the physical, the
psychological, the sociological, and the technological data relevant
to the issues involved. We welcome them and look forward to their
remarks. Additionally we have requested several other scientists to
make their presentations in the form of papers to be added to these
when published by the committee.

W e take no stand on these matters. Indeed, we are here today to
listen to their assessment of the nature of the problem: to any tenta-
tive conclusions or suggestions they might offer, so that our judg-
ments and our actions might be based on reliable and expert informa-
tion. We are here to listen and to learn.

Events of the last half century certainly verify the American
philosopher, John Dewey’'s conclusion that “Every great advance
in science has issued from a new audacity of imagination.” With an
open and inquiring attitude, then, we now turn to our speakers for
the day.

<n



They will include: Dr.J. Allen Hynek, head of the Department of
Astronomy, Northwestern University; Dr. James E. McDonald, senior
physicist, the Institute of Atmospheric Physics, the University ol
Arizona; Dr. Carl Sagan, Department of Astronomy and Center for
Radiophysics and Space Research, Cornell University; Dr. Robert
L. Hall, head of the Department of Sociology, University of Illinois
atChicago; Dr.James A. Harder, associate professor of civil engineer-
ing, University of California at Berkeley, and Dr. Robert M- L-

Jr., Computer Sciences Corp. and Department of Engineering, UCLA.

Gentlemen, we welcome your presentations. We ask you to speak
first, Dr. Hynek, followed by Dr. McDonald, and then Dr. Sagan. This
afternoon Dr. Hall will commence our session, followed by Dr. Harder
and then Dr. Baker. The subject matter of the presentations determines
the order in which you speak. We hope at the end of the day to allow
the six of you to discuss the material presented among yourselves and
with the committee in a kind of roundtable discussion.

Mr. Chairman—the chairman of our full committee, Mr. George
Miller.

Chairman Mller| want to join in welcoming you here. I want
to point out that your presence here is not a challenge to the work
that isbeing done by the Air Force, a particular agency that has to deal
with this subject.

Unfortunately there are those who are highly critical of the Air
Force, saying that the Air Force has not approached this problem
properly. | want you to know that we are in no way trying to go into
the field that is theirs by law, and thus we are not critical of what the
Air Force is doing.

_ We should look at the problem from every angle, and we are here
in that respect. | just want to point out we are not here to criticize the
actions of the Aiir Force.

Tha you.

Mr. rhlﬂ"“ think it is only appropriate that Dr. Hynek be intro-
duced by our colleague, Mr. Rumsfeld.

Mr. ﬁumsfeld.
Mr. ldThank you, Mr. Chairman.

It is a pleasure to welcome all the members of this distinguished
panel, and particularly to welcome Dr. Allen Hynek, who is a son
of Illinois, and presently serves in the Department of Astronomy and
Director of the Lindheimer Astronomical Research Center. Dr. Hynek
is a member of a number of scientific societies, and has served in the
Government service as well as in the academic community. As his
Congressman | am delighted he has been invited to appear on this
panel, and we certainly look forward to his comments.

Thaﬁ you, Mr. Chairman.

Mr. Dr. Hynek, the floor is yours.

(The biography of Dr. Hynek is as follows:)
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STATEMENT OF DR. J. ALIEN HYNEK, HEAD, DEPARTMENT OF
ASTRONOMY, NORTHWESTERN UNIVERSITY, EVANSTON, ILL.

Dr.Hynek.Thank you.

My name isJ. Allen Hynek. | am professor of astronomy at North-
western University, Evanston, 111., where | serve as chairman of the
department of astronomy and director of the Lindheimer Astronomii-
cal Research Center. | have also served for many years, and still do,
as scientific consultant to the U.S. Air Force on Unidentified Flying
Objects, or UFO's. Today, however, | am speaking as a private citizen
and scientist and not as a representative of the Air Force.

W e are here today, | gather, to examine whether the UFO phenom-
enon is worthy of serious scientific attention. I hope my comments
may contribute to your understanding of the problem and help lead to
its eventual solution.

The UFO problem has been with us now for many years. It would
be difficult to find another subject which has claimed as much atten-
tion in the world press, in the conversation of people of all walks of
life, and which has captured the imagination of so many, over so long
a period of time. The word UFO, or flying saucer, can be found in
the languages and dictionaries of all civilized peoples, and if one
were to collect all the words that have been printed in newspapers,
magazines, and books in the past two decades, it would be a stagger-
ing assemblage. The bibliography of the subject recently compiled at
the Library of Congress is a most impressive document, and illus-
trates that the UFO became a problem for the librarian even before
it did for the scientist.

As we all know, the scientific world is a world of exact calculations,
of quantitative data, of controlled laboratory experiments, and of
seemingly well-understood laws and principles. The UFO phenom-
enon does not seem to fit into that world; it seems to flaunt itself
before our present-day science.

The subject of UF O ’'s has engendered an inordinate emotional reac-
tion in certain quarters and has far more often called forth heated
controversy rather than calm consideration. Most scientists have pre-
ferred to remain aloof from the fray entirely, thereby running the
risk of “being down on what they were not up on,” as the old adage
goes. _

It is unlikely that | would have become involved in the study of
the UFO phenomenon had I not been officially asked to do so. | prob-
ably would have— and in fact did for a time—regarded the whole
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subject as rank nonsense, the product of silly seasons, and a peculiai y
American craze that would run its course as all popular crazes °-

I was asked by the Air Force 20 years ago to assist them, as <
astronomer, in weeding out those reports arising from misiden 1 <
tion of planets, stars, meteors, and other celestial objects and eve ¢
In the course of doing my “homework” | found that some 30 per
of the then current cases very probably had astronomical causes,
my curiosity was aroused by some of the patently nonastronon
reports. "

hese were ostensibly being explained by the consultant PSIC\
gist, but | frequently 'had the same feeling about the explana 10
offered for some of these cases that I have had when | have seen
maglman saw a woman in half. How he did it was beyond m¥ w
field of competence, but | did not question his competence, les,
was quite sure that he did not actually saw the woman in halt.

My curiosity thus once aroused led me to look into reports otner
than those of a purely astronomical nature, and in the course of years
I have continued to do so. | have pondered over the continuing now
of strange reports from this and a great many other countries, tor
it is a gross mistake to think that the United States has any exclusive
claim to the UFO phenomenon. o

Those reports which interested me the most—and still do—were
those which, apparently written in all seriousness by articulate indi-
viduals, nonetheless seemed so preposterous as to invite derisive dis-
missal by any scientist casually introduced to the subject. Such
baffling reports, however, represent a relatively small subset of reports.
I did not—and still do not—concern myself with reports which arise
from obvious misidentifications by witnesses who are not aware of the
many things in the sky today which have a simple, natural explana-
tion.” These have little scientific value, except perhaps to a sociologist
or an ophthalmologist; it matters not whether 100 or 100,000 people fail
to identify an artificial satellite or a high-altitude balloon.

The UFO reports which in my opinion have potential scientific
value are those—and this may serve us as a working definition of
UFO’s—are those reports of aerial phenomena which continue to
defy explanation in conventional scientific terms. Many scientists, not
familiar with the really challengin? UFO data, will not accept the
necessity for a high order of scientific inquiry and effort to establish
the validity of the data—and therefore such detailed, conscientious,
and systematic inquiry has yet to be undertaken.

We cannot expect the world of science to take seriously the fare
offered at airport newsstands and paperback shelves.

I have been asked by some why, as consultant to the Air Force for
so many years, | did not alert the scientific world to the possible ser-
iousness of the UFO problem %/ears ago. The answer is simple; a
scientist must try to be sure of his facts. He must not cry “wolf”
unless he is reasonably sure there is a wolf.

I was painfully aware, and still am, of the amorphous nature of
the UFO data, of the anecdotal nature of UFO reports, of the lack of
followup and serious inquiry into reports (which would have re-
quired a large scientific staff and ade(?uate fundin%), of the lack of
hardware, of the lack of unimpeachable photographic evidence, and
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of the almost total lack of quantitative data—of all those things which
are part and parcel of the working environment of the scientist.

I was aware that in order to interest scientists, hard-core data were
needed, and, while, the store of unquestionably puzzling reports from
competent witnesses continued to grow the wherewithal to obtain
such hard-core data which would, once and for all, clinch the matter,
was not forthcoming. Thus my scientific reticence was based on a
carefully weighed decision.

In attempting analysis of the UFO problem today, | pay particu-
lar attention to reports containing large amounts of information
which are made by several witnesses, if possible, who as far as | can
ascertain, have unimpeachable reputations and are competent. For
example, | might cite a detailed report | received from the associate
director of one of the Nation’s most important scientific laboratories,
and his famiI%.

Reports such as these are obviously in a different category from re-
ports which, say, identify Venus as a hovering spaceship, and thus
add to the frustrating confusion.

On the other hand, when one or more obviously reliable persons re-
ports—as has happened many times—that a brightly illuminated
object hovered a few hundred feet above their automobile, and that
during the incident their car motor stopped, the headlights dimmed or
went out, and the radio stopped playing, only to have these functions
return to normal after the disappearance of the UFO, it is clearly
another matter.

By what right can we summariIY ignore their testimony and imply
that they are deluded or just plain liars? Would we so treat these same
people if they were testifying in court, under oath, on more mundane
matters ?

Or, if it is reported, as it has been in many instances over the world
by reputable and competent gersons, that while they were sitting

uietly at home they heard the barnyard animals behaving in a greatly

isturbed and atypical manner angl when, upon investigating, found
not only the animals in a state of panic but reported a noiseless—or
sometimes humming—xbrightly illuminated object hovering nearb?/,
beaming a bright red light down onto the surroundings, then clearly
we should pay attention. Something very important may be going on.

Now, when in any recognized field of science an outstanding event
takes place, or a new phenomenon is discovered, an account of it is
quickly presented at a scientific meeting or is published in a respected
appropriate journal. But this is certainly not the case with unusual
UFO reports made by competent witnesses.

There appears to be a scientific taboo on even the passive tabulation
of UFO reports. Clearly no serious work can be undertaken until such
taboos are removed. There should be a respectable mechanism for the
publication, for instance, of a paper on reported occurrences of electro-
magnetic phenomena in UFO encounters.

It would be foolhardy to attempt to present such a paper on UFO'’s
to the American Physical Society or to the American Astronomical
Society. The paper would be laughed down, if all that could be pre-
sented as scientific data were the anecdotal, incomplete, and nonquan-
titative reports available. Consequently reports of unexplainable UFO
cases are likely to be found, if at all, in pulp magazines and paper-



backs, of which the sole purpose of many seems to be, apart
making a fast buck for the authors, to titillate the fancy or
credulous. ts

Indeed, in such newsstand publications three or four UFO rep
are frequently sensationalized on one page with gross disregar
accuracy and documentation; the result is that a scientist—i tiier
them at all—is very likely to suffer mental nausea and to relegate
whole subject to the trash heap. . . i

This is the first problem a scientist encounters when he takes a
at the UFO phenomenon. His publicly available source materia
almost certain to consist of sensational, undocumented accounts
what may have been an actual event. Such accounts are much akin, Pe
haps, to the account we might expect from an asorigine €ncounerm”
a helicopter for the first time, or seeing a total eclipse of the sun. | er
is nowhere a serious scientist can turn for what he would consi er
meaningful, hard-core data—as hard core and quantitative as the phe-
nomenon itself permits at present. . s

Here we come to the crux of the problem of the scientist and the
UFO. The ultimate problem is, of course, what are UFQO’s; but the im-
mediate and crucial problem is, How do we get data for proper sci-
entific study? The ﬁroblem has been made immensely more difficult
by the supposition held by most scientists, on the basis of the poor
data available to them, that there couldn’t possibly be anything sub-
stantial to UFO reports in the first place, and hence that there is no
point to wasting time or money i_nvestict;ating. .

This strange, but under the circumstances understandable attitude,
would be akin to saying, for instance, let us not build observatories and
telescopes for the study of the stars because it is obvious that those
twinkling points of light up there are just illusions in the upper
atmosphere and do not represent physical things. ]

Fortunately, centuries ago there were a few curious men who did
not easily accept the notion that stars were illusory lights on a crystal-
line celestial sphere and judged that the study of the stars might be
worthwhile though, to many, a seemingly impractical and nonsensi-
cal venture. The pursuit of that seemingly impractical and possibly
unrewarding study of astronomy and related sciences, however, has
given us the highly technological world we live in and the high stand-
ard of living we enjoy—a standard which would have been totally im-
pf()_ssible in a peasant society whose eyes were never turned toward the
skies.

Can we afford not to look toward the UFO skies; can we afford to
overlook a potential breakthrough of great significance? And even
apart from that, the public is growing impatient. The public does not
want another 20 years of UFO confusion. They want to know whether
there really is something to this whole UFO business—and | can tell

ou definitely that they are not satisfied with the answers they have

n getting. The public in general may be unsophisticated in scientific
matters, but they have an uncanny way of distinguishing between an
honest scientific approach and the method of ridicule and persiflage.

As scientists, we may honestly wish to see whether there is any
scientific paydirt in this international UFO phenomenon. But to dis-
cover this paydirt we must devote serious study to UFO’s. To make
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serious study possible, however, requires recruiting competent scien-
tists, engineers, and technical people, as well as psychologists and
sociologists.

This in turn requires not only funds but a receptive scientific
climate. Many scientists have expressed to me privately their interest
in the problem and their desire to actively pursue UFO research as
soon as the scientific stigma is removed. But as long as the unverified
presumption is strong?ly entrenched that every UFO has a simple,
rational everyday explanation, the required climate for a proper and
definitive study will never develop.

I recall an encounter | had sometime ago with the then chief scientist
at the Pentagon. He asked me just how much longer we were “going
to look at this stuff.” |1 reminded him that we hadn’t really looked at it
get—that is, in the sense, say, that the FB1 looks at a kidnapping, a

ank robbery, or a narcotics ring.

Up to this point | have not discussed another major impediment to
the acceptance of the UFO phenomenon as legitimate material for
scientific study. | refer to the adoption of the UFO phenomenon by
certain segments of the public for their own peculiar uses. From the
very start there have been psychically unbalanced individuals and
pseudoreligious cultist groups—and they persist in force today—
who found in the UFO picture an opportunity to further their own
fanciful cosmic and religious beliefs and who find solace and hope
in the pious belief that UFO'’s carry kindly space brothers whose sole
aim is a mission of salvation.

Such people “couldn’t care less” about documentation, scientific
study, and careful critical consideration. The conventions and meet-
ings these people hold, and the literature they purvey, can only be
the subject of derisive laughter and, | must stress, it is a most serious
mistake for anyone to confuse this unfortunate aspect of the total
UFO phenomenon with the articulate reports made by people who are
unmistakeably serious and make their reports out of a sense of civic
duty and an abiding desire to know the cause of their experience.

It may not be amiss here to remark in passing that the “true be-
lievers” 1 have just referred to are rarely that ones who make UFO
reports. Their beliefs do not need factual support. The reporters of
the truly baffling UFQ'’s, on the other hand, are most frequently dis-
interested or even skeptical people who are taken by surprise by an
experience they cannot understand.

opefully the time is not far off when the UFO phenomenon can
have an adequate and definitive hearing, and when a scholarly paper
on the nature of UFO reports can be presented before scientific bodies
without prejudice. Despite the scientific attitude to this subject in the
past, | nevertheless decided to present a short paper on UFO's to a
scientific body in 1952, following a scientific hunch that in the UFO
phenomenon we were dealing with a subject of great possible
importance. ) ]

n myCFaper (JOSA 43, pp. 311-314, 1963), which | should like to
have read into the record, | made reference to the many cases in 1952
and earlier which were nonastronomical in nature and did not seem to
have alogical, ready explanation.
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(The document referred to is as follows:)

[From Journal of the Optical Society/ of America, April 1053]

Unusual Aerial Phenomena

J. A. Hynek, Chio State University, Columbus, Ohio

(Received December22,1932)

Over a period of years, diverse aerial sightings of an unusual character have
been reported. On the assumption that the majority of these reports, ot ,vprsai
in concert, come from reputable persons, and in the absence of any un
hypotheses for the phenomena which stimulated these reports, it ae*0ll'ea
ter of scientific obligation and responsibility to examine the reported I'ne
seriously, despite their seemingly fanciful character. Accordingly, seveia
dred serious reports of “unidentified aerial objects” have been studied in
in an attempt to get a pattern classification. It appears that those repo
phenomena which do not adm it of a ready and obvious explanation exhibit ta vy
well-defined patterns and that these are worthy of further study. One pattern i
particular, that of a hovering nocturnal light, does not appear to be readily ex-
plainable on an astronomical basis or by mirages, balloons, or by conventional
aircraft.

Perhaps the most bizarre phenomenon of our times is the continued popular
interest in flying saucers. The term flying saucer, of course, dates back
treatment by the press of the now famous triggering incident of June 24, 1947,
another date which might well be said to live in infamy, when a lone pilot, Mr.
Arnold, reported “nine peculiar-looking aircraft” without tails, which flew in a
chain-like line and “swerved in and out of the high mountain peaks.” The un-
fortunate newspaper term, flying saucer, as you well know, captured both the
press and the public imagination. One can speculate as to the turn of events, and
the amount of newsprint that might have been conserved, had Mr. Arnold de-
cided to stay on the ground thatday!

Nevertheless, in the past five years, flying saucer has become a standard term
in our language, with about as broad a definition as it_has been the lot of _ap
term to carry. We can define a flying,saucer as an%/ aerial 8h€IIOIIEI’10n or SIgh%—
ing that remains unexplained to the vicirer at least long enough for him to ivrite
areport about it. Lest anyone misunderstand what shall be meant by “flying
saucers” in this paper, this definition mustbe emphasized.

Each flying saucer, so defined, has associated with it a probable lifetime. It
wanders in the field of public inspection like an electron in a field of ions, until
“captured” by an explanation which puts an end to its existence as a flying
saucer.

Thus flying saucers spawned by the planet Venus have generally a short life-
time. In almost no time an astronomer comes along and makes a positive identi-
fication, and another flying saucer is shattered. We can expect a host of Venus-
inspired flying saucers when this planet is low in the western sky after sunset.
It reaches greatest eastern elongation this year on January 31, 1953, and on
March 8 attains its greatest brilliance. We can confidently predict a swarm of
flying saucers from Venus!

The lifetime of a balloon-sponsored flying saucer is often longer, but before
long someone like Dr. Liddell comes along and shoots it down. And Dr. Menzel
has as his flying saucer ammunition a large variety of optical effects, the lethal-
ness of which requires separate field tests.

My concern is with flying saucers of long lifetime—those which have not, as
yet, been "captured” or demolished by an explanation. Let us further limit them
to those that have been observed by two or more people, at least one of whom
is practiced in the making of observations of some kind, that is, to pilots, con-
trol tower operators, weather observers, scientific workers, etc. Also, let us
limit cases to sightings lasting a minute or more, again for obvious reasons.

The Wright-Patterson Air Force Base, where the responsibility for the inves-
tigation of unidentified aerial objects has rested for the past several years,
asked me in 1948 to help identify reports that had an astronomical basis. It
was a relatively simple task to go through about 200 reports and pick out prob-
able astronomical causes. Indeed, some of the most weird reports could be dis-
missed with clear conscience by the statement that no astronomical explanation
is possible for this incident, thus leaving these unsolved cases to the psychologists.



| did wonder of course, as to how they were disposing of the nonastronom ical
cases. How did they explain the incident in which a pilot, co-pilot, and stewardess
followed some rapidly moving dark objects which were silhouetted against the
sunset sky and which disappeared presumably because of their superior speed?
But my faith in the psychologists was unshaken—and when the Air Forces an-
nounced that Project Grudge had been dissolved, | assumed that my colleagues
had been successful and had even solved the case in which several observers
watched an object, hollow in the middle, travel at a constant slow rate, taking
15 minutes to make the journey across the sky from north to south.

A fter the project dissolved, Wright Field continued to take care of the slow
but steady flow of reports as a part of their regular intelligence function. This
spring | became curious and requested permission, through official channels, to
look through the crop of reports that had accumulated since my official connec-
tion with Project Grudge had terminated. As | looked through the welter of
fanciful tales, inaccurate reporting, of misobservation of natural objects, |
could not help, as an astronomer, recalling another wave of stories—stories of
stones that fell from heaven. Because of poor reporting and poor imagery, sci-
entific progress in meteorites had been held back for a good century. W hat a
difference in imagery there is between “a stone falling from the sky” and “the
interception by the earth of a particle pursuing an orbit around the sun.” The
use of improper and inaccurate description of what actually happened kept
meteorites in the category of old wives’ tales and out of the niche that celestial
mechanics had made ready for them a century beforel!In 1801, Thomas Jefferson
said that he would sooner believe that two Yankee professors had lied than that
stones had fallen from heaven. And the French Academy of Sciences branded
stories of meteorite falls as fanciful and absurd and dismissed a bona fide mete-
orite whose fall had been sworn to—as an ordinary stone that had been struck
by lightning. Perhaps the moral of this is: Beware the ready explanation!

Now, it is clear that stories of real flying saucers, visitors from space, and
strange aircraft violating the laws of physics are as reprehensible to the scientist
of today as stones that fell from heaven were to the scientist of yesteryear. But,
of course, stones id not fall from heaven—that was poor reporting and a wrong
slant on a perfectly natural phenomenon. And we don’t have space ships that dis-
regard physical laws. But, do we have a natural phenomenon ?

The steady flow of reports, often made in concert by reliable observers, raises
questions of scientific obligation and responsibility. Is there, when the welter of
varied reports are shorn of, in the words of Pooh Bah, all “Corroborative detail
to lend artistic verisimilitude to an otherwise bald and unconvincing narra-
tive”—any residue that is worthy of scientific attention?

Or, if there isn’t, does not obligation still exist to say so to the public—not
in words of open ridicule, but seriously, to keep faith with the trust the public
places in science and scientists ?

The Air Forces are attempting to give all reports a fair hearing, in view of the
above. They are having all reported data reduced to punch cards so that in a
month or so it will be possible to compare quickly reports made by people facing
west on clear Tuesday afternoons with those made on non-inversion Friday
nights by pilots going south. In any event, if significant correlations between
various sets of sightings exist, this method should bring them out.

In coming down to. cases, to illustrate what constitutes at present the best
evidence for unusual aerial phenomena, the examples submitted for examination
are presented without an all-embracing explanation for them. These are pre-
sented in conformance with the school that believes that good observations and
discussion of observations come before theory. It is hoped, however, that out of
this discussion there may come a positive approach and, if these sightings do
represent heretofore inadequately studied natural phenomena, that these ex-
amples will stimulate their serious study; if, on the other hand, no .natural
phenomena are involved, then an obligation exists to demonstrate eprICIty how
the following specific reports can be explained in terms of balloons, mirages, or
conventional aircraft.

The chosen recent examples represent a definite pattern, and for each of the
following there are many other similar examples in the files.

One of these patterns might be called “Nocturnal Meandering Lights.” Reports
falling into this category are characterized by the sighting of a bright star-like
light, perhaps of —2 or —3 stellar magnitude which floats along without sound,
frequently hovers, reverses its field without appearing to turn, and often abruptly
speeds up. The light is most frequently described as a yellow amber or orange,
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| cautioned against the then prevalent attitude of ridicule, pointing
out that the UFO phenomenon, which had generated vast public
interest, represented an unparalleled opportunity to demonstrate to the
public the operation of the scientific method in attacking a problem,
and that “ridicule is not a part of the scientific method and the public
should not be taught that it is.”

In those years and the following ones | repeatedly asked for the
upgrading of the method of reporting UFO 's to the Air Force. In
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1960, in a hearing before Congressman Smart and his committee |
urged “immediate reaction capabilities” in the investigation of Ur U
reports. The recommendation was applauded but not funded.

A's the scientific climate grew more receptive in giving the Ur U
phenomenon a scientific hearing, | published a letter in “Science
(Oct. 21, 1966), not without difficulty, in which | pointed out the
following general misconceptions regarding UFO's. | should like to
have that letter made a part of the record.

(The letter referred to is as follows:)

LEMeri_t Scientific Study

(4 o 7
U 1 h
= 1
3 N : 8 N6 I =
S a g
faanes -
1 i )RS
d & Y
C i
SO0 I
2 . : g
fry 31007 19 ;
! d atids
|
S ST
105
B gugv
. r j cated oleg:
gl ) t d
e : DY :
) S B d
SO 1 range and. are

1J. Qpt Soc. ArTer. 43, 311 (1953).
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T. Allen Hynek,
Dearborn Observatory, Northwestern University, Evanston, Il

One great misconception is that only UFO buffs report UFO''s;
quite the opposite is the case, as is the misconception that the most
baffling reports come from unreliable, unstable, and uneducated people.
Most reports of this baffling sort which | at least receive in my mail,
are remarkably articulate.

Other misconceptions are that UF O 's are never reported by scien-
tifically trained people, are never seen at close range, have never been
detected on radars, and have never been recorded by scientific cameras.

It is well to remind ourselves at this point of the definition of an
U FO : those aerial phenomena reports which continue to defy expla-
nation in conventional scientific terms, even after appropriate study.
There is no point to be interested in anything else; lights at night
which might be aircraft, balloons, meteors, or satellite re-entries—
all these fit more readily into the category of IFO 's or identified flying
objects.

In other words, only truly unidentified cases should be of interest.
The Air Force has its own definition of an unidentified case, and it
has many hundreds in its files. The Air Force calls a sighting unidenti-
fied when a report apparently contains all pertinent data necessary
to suggest a valid hypothesis concerning the cause or explanation of
the report but the description of the object or its motion cannot be
correlated with any known object or phenomena.

It is most logical to ask why do not the unidentified in the Air
Force files call forth investigative efforts in depth and of wide scope.
The answer is compound: the Air Force position is that there is no
evidence that UFO's represent a threat to the national security; con-
sequently it follows that it is not their mission to be scientifically
curious about the hundreds of unidentified cases in their own files.

97-SIS— 682
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It may be that, properly investigated, many of the Air Force un-
ident.ifieds would turn out to be IFO's after all, but it is illogical to
conclude that this would be true of all unidentified reports. As long
as unidentified cases exist, thus bona fide UFO 's according to defini-
tion, we don’'t know what they are, and these should represent a re-
markable challenge to science and an open invitation to inquiry.

But so_powerful and all-encompassing have the misconceptions
among scientists been about the nature of UFO information that an
amazing lethargy and apathy to investigation has prevailed. This
apathy is unbecoming to the ideals of science and undermines pub-
lic confidence.

Now it is of interest to report that in just the past few years, prob-
ably because of the persistent flow of UFO reports from this and
many other countries (one could base his whole plea for a major in-
vestigative effort solely on the reports of the years 1966 and 1967)
there has been a growing but unheralded interest on the part of more
and more scientists, engineers, and technicians in doing something
positive about the UFO problem. To this growing body of qualified
people it seems increasingly preposterous to allow another two decades
of confusion to exist.

The feeling is definitely on the increase that we should either fish
or cut bait, that we should mobilize in earnest adequate groups of
scientists and investigators, properly funded, adopt a “we mean busi-
ness” attitude, or drop the whole thing. My recommendation is to fish.

A's a scientist | can form conclusions from and act upon only reliable
scientific data. Such data are extremely scarce in the UFO field for
reasons already pointed out: it has never been considered worthwhile
to improve the data-gathering process because the whole subject has
been prejudged. Even as a scientist, however, | am permitted a scien-
tific hunch, and that hunch has told me for some time, despite the
tremendous muddiness of the scientific waters in this area, the con-
tinued reporting from various parts of the world of unidentified flying
objects, reports frequently made by people of high repute who would
stand nothing whatever to gain from making such reports, that there
is scientific paydirt in the UFO phenomenon—possibly extremely
valuable paydirt—and that therefore a scientific effort on a much
larger scale than any heretofore should be mounted for a frontal at-
tack on this problem.

In saying this | do not feel that | can be labeled a flying saucer
“believer’— my swamp gas record in the Michigan UFO melee should
suffice to quash any such ideas—but | do feel that even though this
may be an area of scientific quicksand, signals continue to point to a
mystery that needs to be solved. Can we afford to overlook something
that might be of great potential value to the Nation?

I am reminded of the old story of the member of Parliament who
visited Faraday's laboratory where he was at work on early experi-
ments on electrical induction. When asked of what possible value all
this might have, Faraday replied, “Sir, someday you may be able to
tax it.”

Apart from such inducements, | have the following recommenda-
tions to make: first, that a mechanism be set up whereby the problem
posed by the reports from all over the world, but especially by those
in the United States, from people of high credibility, can be ade-
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quately studied, using all methods available to modern science, and
that the investigation be accorded a proper degree of scientific respect-
ability and an absence of ridicule so that proper investigations can be
carried out unhampered by matters not worthy of the ideals of scien-
tific endeavor. | might suggest that this could be accomplished by the
establishment, by the Congress, of a UFO Scientific Board of Inquiry,
properly funded, for the specific purpose of an investigation in depth
of the UFO phenomenon.

Secondly, I recommend that the United States seek the cooperation
of the United Nations in establishing a means for the impartial and
free interchange among nations of information about, and reports of,
unidentified flying objects— a sort of international clearinghouse for
the exchange of information on this subject. For, since the UFO
phenomenon is global, it would be as inefficient to study it without
enlisting the aid of other nations as it would be to study world meteor-
ology by using weather reports from one country alone.

Now, it may be well to remind ourselves at this point, that the UFO
problem may not lend itself to an immediate solution in our time.
The problem may be far more complex than we imagine. Attempts to
solve it may be no more productive than attempts to solve the problem
of the Aurora Borealis would have been 100 years ago.

The cause of northern lights could not have been determined in the
framework of the science of 1868. Scientific knowledge in those days
was not sufficient to encompass the phenomenon.

Similarly, our scientific kn 11 '"1 be grossly insufficient
to encompass the problem profound scientific
obligation exists, nonetheless, to gather the best data possible for
scientific posterity.

To summarize: in the course of 20 years of study of UFO reports
and of the interviewing of witnesses, | have been led to a conclusion
quite different from the one | reached in the very first years of my
work. At first | was negatively impressed with the low scientific con-
tent of UFO reports, with the lack of quantitative data, with the
anecdotal nature of the reports, and especially with the lack of hard-
ware, of unimpeachable photographs, and with the lack of instru-
mental recordings.

I am still aware of the paucity of truly hard-core data— but then,
no effort has really been made to gather it. Nonetheless, the cumulative
weight of continued reports from groups of people around the world
whose competence and sanity | have no reason to doubt, reports in-
volving close encounters with unexplainable craft, with physical effects
on animals, motor vehicles, growing plants, and on the ground, has led
me reluctantly to the conclusion that either there is a scientifically
valuable subset of reports in the UFO phenomenon or that we have
a world society containing people who are articulate, sane, and reputa-
ble in all matters save UFO reports.

Either way, | feel that there exists a phenomenon eminently worthy
of study. If one asks, for what purpose, | can only answer—how does
one ever know where scientific inquiry will lead. I f the sole purpose of
such a study is to satisfy human curiosity, to probe the unknown, and
to provide intellectual adventure, then it is in line with what science
has always stood for.
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Scientific inquiry has paid off, even though pioneers like Faraday,
Curie, Hahn, Pasteur. Goddard, and many others little realized where
the paths they blazed would lead. As far as UFO’s are concerned,
believe we should investigate them for the simple reason that we wan
to know what lies behind this utterly baffling phenomenon or even
more simply, we want to find out what it’s all about.

Thank you.

Mr. Roush. Thank you, Dr. Hynek.

Although we have reserved the latter part of the afternoon for our
roundtable discussion, the Chair is well aware the Members of Con-
gress, because of other duties, may not find it possible to be here
during that time.

If any of my colleagues do have questions and can keep them brlef
which | realize is impossible, | will entertain those questions at this
time. But keep in mind that we have two more papers this morning,
and three this afternoon.

Mr. Hechier. Mr. Chairman.

Mr. Roush. Mr. Hechler.

Mr. Hechter. First | would like to commend you, Mr. Roush, for
your initiative in setting up this symposium.

I would like to ask you, Dr. Hynek, whether you consider this sci-
entific board of inquiry which you outlined as a sort of a one-shot
thing which would make its report, or do you consider this to be a con-
tinuing body that could examine, as the Air Force has, reports and
analyze them? And with this question, | would like to ask if your
assumption is that the Air Force, because of its emphasis on national
security, has really not measured up to a thorough scientific analysis
of UFO’s?

Dr. Hynek. Well, in answer to the first part of that question, sir,
I would say | don't believe in a problem as complex as this the one-
shot approach would be sufficient. | think there should be this board
of inquiry which should be a continuing board in the same sense. Hint
we have, | presume, boards of study for world population problems, of
pollution problems, of world health, and so forth.

The letter that came with the invitation to speak here, strongly
stated that we would not discuss the Air Force participation in these
matters, and | would like to therefore not speak to that pomt

Mr. Roush. Mr. Rumsfeld.

Mr. R umsfeld. Because of the fact it does look as though we will
have a busy afternoon on the floor, | very likely will not be present
for the remainder of the discussion. | would like to express the hope
the other members of the panel might at some point comment on the
two recommendations that Dr. Hynek has set forth in his paper. Fur-
ther, I would hope that each member of the panel, during the after-
noon session, might address himself to the questions of priorities.

Assuming that there is some agreement with Dr. Hynek’s conclu-
sion that this is an area worthy of additional study, then the question
for Congress, of course, becomes what is the priority ? This is a rather
unique situation in that it is a scientific question that has reached the
public prior to the time that anything beneficial can even be imagined.

In many instances a scientific effort is not widely known to the public
until it is successful.
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Each of you are experts in one or more disciplines. | am sure there
are a number of things on your shopping lists for additional funding.
I would be interested to know how this effort that is proposed here
might fit into your lists of priorities.

Thank you, Mr. Chairman.

Mr. Roush. Thank you, Mr. Rumsfeld.

Mr. Miller.

Chairman Mit1er. Doctor, you mentioned a number of things— pop-
ulation studies at least. A great many of these are carried out not by
Government directly, but in the National Science Foundation or
through the National Academy of Sciences or scientific bodies them-
selves.

Do you think, | merely offer this as a suggestion, perhaps the sci-
entific community try to encourage NSF or the scientific societies
dealing in this field to take the initiative in doing this, rather than to
wait for Government to take the initiative ?

Dr. Hynek. | know, of course, most of the bodies you have men-
tioned are funded by the Government anyway. Most or a great part
of our scientific research today has to be so funded. Private sources
are certainly not sufficient. And, therefore, | think it is rather aca-
demic, really, to worry too much about who does it. It is more a ques-
tion of who isgoing to pay for it.

IVe have a rather interesting situation here, as Congressman Rums-
feld has already pointed out. This is one of those strange situations
in which the cart is sort of before the horse. Generally this results
in the scientific laboratories and the results of the studies of scientists
finally come to the public attention, but here we have the other situa-
tion. It is the public pressure, the public wants to know actually, more
than the scientists, at the moment. So you are facing public pressures,
even, definitely more than scientific pressures at the moment.

Chairman Mirter. Unfortunately in some of our problems, for ex-
ample the NASA problems, where the public is indifferent, the matter
of waste disposal, pollution, health, and these things. They are quite
indifferent to them, and it takes a lot of effort to get them interested in
them sometimes.

The committee has studied this on several occasions, but we have
generally had a group of the scientific community behind us to give
pressure, to bring pressure, to get some of these things done.

Dr. Hynek. | think we will see, sir, in this testimony today that
you will find a corps of scientists stand ready to do this. In fact, as
I mentioned in my testimony, | have private information from a very
large number of scientists who are interested.

Chairman Mitter. | think this one of the values of the symposium.

Mr. Roush. Are there other questions or comments ?

(No response.)

Our next participant is Dr. James E. McDonald. Dr. McDonald is
presently with the University of Arizona. He is a senior physicist,
Institute of Atmospheric Physics, the University of Arizona, and has
had along and distinguished career as a scientist.

Dr. McDonald, we are pleased to have you as one of our participants
You may proceed.
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(The biography of Dr. McDonald follows:)

Db. James E. McDonald
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Associate Professor, Dept, of Physics, University of Arizona, 1954-5b, pro-
fessor, 1956-57.

Associate director, Institute of Atmospheric Physics, University of Arizona,
1954-57.

Professor, Dept, of Meteorology, and Senior Physicist, Institute of Atmos-
pheric Physics, 1958 to present.
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of Sciences, 1965-present

Member, ESSA-Navy Project Stormfury Advisory Panel, 1966-present.

Member, American Meteorological Society Commission on Publications, 1966 -
present.

Member, Advisory panel for weather modification, National Science Founda-

tion, 1967-present.
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American Association for Advancement of Science, American Meteorologlcal
Society, Sigma Xi, American Geophysical Union, Royal Meteorological
Society, Arizona Academy of Science, American Association of University
Professors.

Personal: Married, 1945, Betsy Hunt:six children.

Fields of special interest: Atmospheric physics, physics of clouds and precipita-
tion, meterological optics, atmospheric electricity, weather modification,
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STATEMENT OF [R. JAMES E. McDONALD, SENIOR PHYSICIST,
INSTITUTE OF ATMOSPHERIC PHYSICS, AND PROFESSOR, DE-
PARTMENT OF METEOROLOGY, THE UNIVERSITY OF ARIZONA,
TUCSON, ARIZ.

Dr. McD onald. Thank you, Mr. Roush.

I am very pleased to have this chance to make some comments and
suggestions based on my own experience to the committee, and | do
wish to commend the Committee on Science and Astronautics for tak-
ing this first, and | hope very significant step, to look at the problem
that has puzzled many for 20 years.

As Dr. Hynek has emphasized in his remarks, it is one of the diffi-
culties of the problem we are talking about today that the scientific
community, not just in the United States but on a world basis, has
tended to discount and to regard as nonsense the UFO problem. The
fact that so much anecdotal data is involved has understandly discour-
aged many scientists from taking seriously what, in fact, | believe is a
matter of extraordinary scientific importance.

I have been studying now for about 2 years, on a rather intensive
basis, the UFO problem. | have interviewed several hundred wit-
nesses in selected cases, and | am astonished at what | have found. |
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had no idea that the actual UFO situation is anything like what it
really appearsto be.

There is a certain parallel between Dr. Hynek’s slow recognition of
the problem and my slow recognition of the problem. | have been
curious about UF O ’sin a casual way for 10 or 20 years and have even
checked cases in the southern Arizona area off and on rather casually,
mainly encountering sincere laymen who do not recognize an aircraft
strobe light, or Venus, or a bright fireball, when they see them. It is
quite true that many persons misidentify natural phenomena; and
my experience was mainly but not entirely limited to that sort of case.

About 2 years ago | became more than casually curious for several
reasons that are not too relevant here, and began to spend much more
time and very quickly changed my notions about the problem. | visited
Wright-Patterson Air Force Base, saw their very impressive and sur-
prising UF O files, the pattern of which is entirely different from what
| had imagined.

At the same time, | contacted a number of private investigating
UFO groups, one of the best and most constructive located here in
Washington, the National Investigations Committee on Aerial Phe-
nomena ; contacted another one of the large national groups, the Aerial
Phenomenon Research Organization, and found again somewhat to
my surprise, that these amateur groups operating on a shoestring basis,
and frequently scorned by us scientists, were, in fact, doing really a
rather good investigative job within their resources, and had com-
piled in their files, for instance in NICAP, on the order of 10,000 or
12,000 cases, many of which | have subsequently checked, and all of
which imply a problem that has been lost from sight, swept under the
rug, ignored, and now needs to be very rapidly brought out into the
open as a problem demanding very serious and very higli-caliber
scientific attention.

| wish to emphasize that. We must very quickly have very good
people looking into this problem, because it appears to be one of very
serious concern. We are dealing here with inexplicable phenomena,
baffling phenomena, that will not be clarified by any but the best
scientists.

The scope of my remarks this morning, and the scope of my more
detailed remarks in my prepared statement which has been submitted,
deal with two broad areas:

I have been asked to summarize the results of my interviewing of
witnesses in the last 2 years, what | found, the problems | have en-
countered and so on; and, secondly to address myself to the categories
of past explanations of UFO sightings, that hinge on my own field of
atmospheric physics.

Let me turn very briefly to my experience. In the past 2 years |
have been able to devote a substantial part of my time to this problem.
I have mainly concentrated on witnesses in UFO sightings that have
already been checked by some of the independent groups; that is, |
was no longer, in the last 2 years, dealing with original raw data
where it was primarily misidentified phenomena, but rather, I was
dealing with presifted, presorted data, leaning very heavily on groups
like NICAP and APRO, and other groups in this country and other
groups abroad for my leads and background material.
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I have also had a chance to interview 75 or 80 witnesses in Aus-
tralia, New Zealand, and Tasmania, when | was down in that area
last summer. There were various kinds of atmospheric explanations
that had been invoked in Australian cases. | must say that many o
them are just as reasonable from the scientific point of view as many
that we have heard in this country. But primarily | found in Aus-
tralia that the nature of the sightings is similar to those in the U nited
States, disk-like objects, cigar-shaped objects, objects without wings,
without evident means of propulsion, frequently hovering without any
sound, sometimes making sounds, hovering over cars, stopping cars,
as Dr. Hynek has pointed out, causing interference with the ignition
system, and the same kind of public reluctance to report was very
evident. .

I want to emphasize, as one of the very important misconceptions
that has been fostered, that instead of dealing with witnesses who
are primarily looking for notoriety, who want to tell a good story,
who are all out to gain attention, it is generally quite the opposite.
And this is true in Australia, too. People are quite unwilling to tell
you about a UFO sighting, afraid acquaintances would think they
have “gone around the bend,” as Australians put it. Over and over
you encounter that. People are reluctant to report what they are
seeing. There is a real ridicule lid that has not been contrived by
any group, it just has evolved in the way the whole problem has
unfolded. This is not entirely new in science. It has occurred before.

I am sure a number here at the speakers’ table are familiar with
an interesting chapter in science years ago when meteorites, out of
which NASA and many scientists around the world now get a very
large amount of useful scientific information, were scorned and
scoffed as unreal. It was regarded as nonsense that peasants were
telling stories about stones falling out of the sky. The efforts of a
few scientists to take a look at the problem and to get some initial
data simply were ignored until a very unusual but very real event
occurred in northern France, a meteorite shower. So they sent an
eminent academician out to have a look at what these people were
talking about, and by golly, the peasants appeared to be right. Every-
body in the village, the prefect of police, the local administrators,
all the peasants, had seen stones fall out of the sky, and for the first
time the French Academy deigned to take a look at the problem.
Meteoritics was born.

Here we now face a very similar situation in science. We have
tended to ignore it because we didn’t think it made sense. It definitely
defies any explanation, and hence the situation has evolved where
we can’t get going because we aren’t already going.

The scientific community as a whole won’t take this problem seri-
ously because it doesn't have scientific data. They want instrumental
data.

Why don’t they have instrumental data? Because the scientists don’t
take it seriously enough to get the scientific data. It is like the 20-year-
old who can’t get a job because he lacks experience, and he lacks
experience because he hasn’t had a job. In the same way you find the
scientist wishing you would give him good hard meter readings and
magnetometer traces, and so on: but we don't have it yet because the
collective body of scientists, including myself, have ignored UFO's.
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Turning to some of the highlights of my interviewing experience,
I first mention the “ridicule lid.” We are not dealing with publicity
seekers. We are not, and | here concur with Dr. Hynek’s remarks,
we are not dealing with religiosity and cultism. Those persons aren’t
really the least bit interested in observations. They have firm convic-
tions entirely independent of observations. They do not cause noise
that disturbs the real signal at all.

General Samford of the Air Force put it well, 16 years ago.
General Samford, then Director of Intelligence, said, and | would
concur 100 percent, “Credible observers are observing relatively in-
credible objects.” That was said 16 years ago, and it is still occurring.

I will touch in a moment or two on a sighting in Mr. Pettis’ district
that very well illustrates that, a sighting this year in Redlands, Calif.,
which | think Dr. Harder may be able to tell still more about.

Another characteristic in interviewing the witnesses is the tendency
for the UFO witness to turn first not to the hypothesis that he is
looking at a spaceship, but rather it must be an ambulance out there
with a blinking red light or that it is a helicopter up there. There is
a conventional interpretation considered first; only then does the
witness get out of the car or patrol car and realize the thing is stopped
in midair and is going backwards and has six bright lights, or some-
thing like that. Only after an economical first hypothesis does the
witness, in these impressive cases, go further in his hypotheses, and
finally realize he is looking at something he has never seen before.

| like Dr. Hynek’s phrase for this, “escalation of hypotheses.” This
tendency to take a simple guess first and then upgrade it is so char-
acteristic that | emphasize it as avery important point.

Then, looking at the negative side, all of us who have checked
cases are sometimes in near anguish at the typical inability of the
scientifically untrained person to estimate angles, to even understand
what you are asking for when you ask for an angular estimation.
We are all aware of the gross errors in distances, heights, and speeds
so estimated.

And | would emphasize to those who cite jury trial experience that
the tendency for a group of witnesses to an accident to come in with
quite different accounts, must not be overstressed here. Those wit-
nesses don’t come in from, say, a street corner accident and claim they
saw a giraffe killed by a tiger. They talk about an accident. They are
confused about details. There is legally confusing difference of timing
and distance, and so on; but all are in agreement that it was an auto
accident.

So also when you deal with multiple-witness cases in UFO sight-
ings. There is an impressive core of consistency; everybody is talking
about an object that has no wings, all of 10 people may say it was
dome shaped or something like that, and then there are minor dif-
ferences as to how big they thought it was, how far away, and so on.
Those latter variations do pose a very real problem. It stands as a
negative factor with respect to the anecdotal data, but it does not
mean we are not dealing with real sightings of real objects.

Then there is the very real but not terribly serious problem of the
hoaxers, fabricators, liars, and so on. You do encounter cases from
time to time where you end up thinking, well, this person has some
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reason to have invented the whole story. Sometimes it is fairly ap-
parent. Sometimes it takesalotofdigging to prove it. ,

I might sav here that the independent investigative groups a
done an excellent job. It takes a knowledge of human characteristic ,
not scientific expertise to detect lies and hoaxes.

Then there is the problem that you always have to be sure m taIKl g
with witnesses that you are not dealing with somebody already very
enthusiastic about UFO'’s. You have to try to establish, and this is not
always easy, whether he has prior knowledge of the whole UFO litera-
ture. Are you dealing with somebody who is just telling you again
what he has read in a recent magazine in the barber chair?

| emphasize that my experience is that again and again you find
people who were not really interested in UFO 's until they saw one
themselves. Then they suddenly became very, very concerned, as one
more member of the public who has become a UFO witness; and m
this body of citizens there are some very distressed persons who wish
that the scientific community, or the Government, were doing some-
thing about this problem.

The types of objects that are being seen, and | state the word
“objects” not “hazy lights,” are spread over quite a range of types, a
baffling range.

I want to use that word many times, because it speaks for my ex-
perience. The UFO problem is baffling. But there is a predominance
of disc-shaped objects and elongated cigar-shaped objects, objects
without wings, appendages, tails, and that sort of thing. Typically,
wingless objects, disc- and cigar-shaped.

The same type of observations have been coming from all parts of
the world, and have been for a number of years. My direct interviews
with a witness in Australia speak for that global pattern.

Another characteristic that emerges is a quite fluctuatory frequency
of sightings. Bight now, in the past few months, there have not been
very many really impressive cases that have come up; but last fall,
for example, England had a wave of sightings which was unprece-
dented in the English experience, that led, for example, to a BBC
documentary that has just been produced. It led also to a recently
published study, that | got only a couple of weeks ago from the Stoke-
on-Trent area in Staffordshire, 70 sightings in about a 21,-month
period in this area. It happens that one of my colleagues is an English
physicist from that very area. As he points out, these are no-nonsense
people who are not airy-fairy types that would be on LSD, or seeing
ghosts in the sky.

He is puzzled, and | am puzzled.

Well, there are many questions that are asked by skeptical scien-
tists, skeptical members of the public; and skepticism, as Mark Twain
said, iswhat gets you an education.

There are questions like. “W hv aren't UFO ’'s seen abroad?” “W hy
aren't UFO's seen by airline pilots?” “Why aren’'t UFO's seen by
crowds of people rather than by lone individuals?” “W hy aren’t they
tracked bv radar?” “Why don’'t weather observers and meteorolo-
gistsseeUFO 's?”

“W hy aren’'t there sonic booms, or why aren’t there crashed 'UFO 's?"

Finally, a very frequently raised question, “If the UFO's are from
somewhere else, if they are really devices that represent some high
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civilization, why no contact?” This is a question that comes up again
and again, since most persons who know enough about the UFO prob-
lem to realize there must be something there, cannot, in their first view
of the problem, visualize a visitation from elsewhere, surveillance, or
what have you, without contact.

I want to return to that point later, but I wish to emphasize that
that is a fallacious question. I f we were under surveillance from some
advanced technology sufficiently advanced to do what we cannot do
in the sense of interstellar travel, then, as Arthur Clarke has put it
quite well, quoted in Time magazine tire last week, we have an odd
situation. Arthur Clarke points out that any sufficiently advanced tech-
nology would be indistinguishable from magic. How well that applies
to UFO sightings. You have a feeling you are dealing with some very
high technology, devices of an entirely real nature which defy explan-
ation in terms of present-day science. To say that we could anticipate
the values, reasons, motivations, and so on, of any such system that has
the capability of getting here from somewhere else is fallacious.

That is a homocentric fallacy of the most obvious nature, yet it is
asked over and over again.

In my prepared statement | will be able to cover more of these
points, of course.

The heart of the problem lies in citing cases, and | have investigated,
personally, on the order of 300 cases dealing with key witnesses. |
have looked as carefully as | can for all reasonable explanations.

There are many cases that fall apart when you investigate them.
Then there are far too many that resist the best analysis that many
of us have been able to subject them to.

Let me just cite briefly, to take a recent case rather than an old
one, the instance at Redlands, and perhaps Dr. Harder can fill you in
in more detail.

On February 4 of this year, at 7 :20 in the evening, over a residential
area in that city of population 30,000, a disc was seen. Twenty wit-
nesses interviewed by University of Redlands’ investigators, described
it as having “windows” or “ports” or something of that sort. They in-
terviewed a little over half a dozen of them and all saw something on
the bottom that they described as “looking like jets.”

This object was hovering at an estimated height of about 300 feet.
The estimates vary, but it came out about 300 feet. The citizens had
gone out in the street because dogs were barking and, because they
had heard an unusual noise, and pretty soon there were people all up
and down the street. It was estimated that more than 100 witnesses
were involved, and 20 were directly interviewed.

Here was an object seen by many persons. It hovered, then shot up
to about double the height, hovered again, and moved down across
Redlands a short distance, hovered once again, and then took off
rapidly to the northwest.

This case has not received any scientific attention beyond this in-
vestigation by Dr. Philip Seff and his colleagues. It has not received
public notoriety. This was, in fact, only reported in a short column in
the local paper and not on the wires anywhere. That happens over and
over again.

Here, for example, are the reports for one month of last fall,
clipping-service coverage on the things that get local coverage, but
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don’'t get on the wires, because in the present climate of the opinio,
wire editors, like scientists, Congressmen, and the public at large,
sure there is nothing to all this, and they don't put them on the wire .
You have to go right to the local town to get press coverage in mos
cases.

The Redlands, February 1968, case illustrates that very well. Once
in a while a case will get on the wires and receive national attention,
but by and large, one just doesn’t read about these cases in other par s
of the country, because wire services don't carry them.

Let me tell you another case that answers the questions: ‘ *\
aren’t there multiple witnesses?” “W hy aren't they seen in cities.
“W hy aren’t these ever seen in the daytime ?"

It is true that there is a preponderance of nighttime S|ghts Maybe
this is merely a matter of luminosity.

It is also true that there seem to be more reports from rather re-
mote areas, say desert areas or swampy areas, than in the middle of
cities. But there are city observations. And it is also true there are
more individual witness cases than sightings by large crowds. But in
every instance there are striking exceptions to this.

In New York City, on November 22, 1966, a total of eight witnesses,
members of the staff of the American Newspaper Publishers Associa-
tion, were the witnesses in a good case. | interviewed William Leick,
of that staff, the manager of the office there. | heard about it through
a NICAP report. It did not appear in the papers, as | will mention.
Wi illiam Leick had been looking out the window, saw an object over
the U.N. building. It was hovering, and as he talked to a colleague he
realized there was something odd about it, so they walked out on the
terrace. Soon they had six others out on the terrace. This was at 4 :30
in the afternoon. It was kind of a cushion-shaped object, as he de-
scribed it, and had no wings. It was rocking a little from time to time,
blinked in the afternoon sun a little bit, had kind of an orange glow.
All eight were watching, and after it hovered for several moments it
rose vertically and then took off at high speed. There is an example
of midtown sighting in New York where the witnesses are staff mem-
bers of a responsible organization. Leick, himself, had been trained
in intelligence, in World War Il. There is no reason at all to think
he and his colleagues would invent this.

They did call a New York paper, but to say they weren't the leastbit
interested. There was no report published in a New York paper. Next
they called a local Air Force office but no one came to investigate it. It
came to my attention because one of the members of the staff knew of
NICAP and sent NICAP a report.

This sort of thing has happened over and over again. The ridicule
lid keeps these out of sight; too many of them are occurring to delay
any longer in getting at this problem with all possible scientific
assistance.

A famous multiple-witness instance occurred in Farmington,
N. Mex.,on March 17,1950.1 interviewed seven witnesses there. A very
large number of objects were involved. There were several different
groups of objects, all described as disc-shaped objects. They were ex-
plained as Skyhook balloons, officially, so | checked into that.

I finally established that there was no Skyhook balloon released
anywhere in the United States on or near that day. The witnesses in-
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eluded some of the leading citizens in the town. It was reported
nationally at that time but was soon forgotten.

I have interviewed one of the witnesses in a Washington State
sighting, at Longview, Wash., July 3, 1919. An air show was being
held and someone spotted the UFO because there was a sky-writing
aircraft overhead that some people were watching. They spotted the
first of three disc-like objects that came over Longview that morning.
The person whom | interviewed is a former Navy commander, Moul-
ton B. Taylor. He was the manager of the air show, so he got on the
public address system and got everybody to look at this object before
it crossed the skies. It was fluttering as it went across the sky. There
were pilots, engineers, police officers, and Longview residents in the
audience. Many had binoculars. Taylor estimated it to be about 10
minutes of arc in diameter. Because the aircraft was still skywriting
people continued to watch the sky. Two successive objects of the
same type flew over in the next 20 minutes. A total of three objects
came over, and they were from three different directions: one from
the north, one from the northwest, and one almost from the west,
quite clearly ruling out an explanation like balloons, which became
the official explanation. There were no balloon stations anywhere near
Longview, Wash., as a matter of fact, and the balloon explanation is
quite inadequate.

Here we have a case of over a hundred witnesses to the passage of
a wingless object moving at relatively high velocity. When the second
and third objects went over, someone had the presence of mind to
time the fluttering rate— it was 48 per minute.

Here again we have a multiple-witness case, a daytime sighting case,
and one which you can’t quickly write off.

If time permitted | would talk about a number of radar cases. One
of the most famous is the Washington National Airport sighting. On
July 19,1952, CA A radars and Andrews Air Force radars tracked un-
knowns moving at variable speeds from 100 miles an hour to over 800
miles an hour, and a number of airline pilots in the air saw these, and
were in some instances vectored in by the CA A radar people, and then
saw luminous objects in the same area that they showed on radar up
near Herndon and Martinsburg.

| talked to five of these C A A people. One can still go back and check
these old cases, | emphasize. | also talked to four of the airline pilots
who were in the air at the time. | have gone over the quantitative as-
pects of the official explanation that this was ducting or trapping of the
radar beams. That is quite untenable. | have gone over the radiosonde,
computed the radar refractive index gradient, and it is nowhere near
the ducting gradient.

Also, it is very important that at one time three different radars,
two CAA and one Andrews Air Force Base radar, all got compatible
echos. That is extremely significant.

And finally from a radar-propagation point of view, the angles of
propagation, radar and visual, were far above any values that would
permit trapping, which makes this a case which is not an explained
case. It was an instance of unidentified aerial objects over our Capital,
| believe.

One could go on with many cases. I want to just briefly touch two
categories of atmospheric explanations that have been rather widely
discussed, and close with that.

|
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Meteorological optics is a subject that | enjoy and have looked in
over the years rather carefully, and | must express for the record my
very strong disagreement with Dr. Donald H. Menzel, form er direc
of Harvard Observatory, whose two books on the subject of Ur O s lea
primarily on meteorological explanations. | have checked case a
case of his, and his explanations are very, very far removed tro
what are well-known principles and quantitative aspects of meteor-
ological optic objects. He has made statements that simply do not nt
what is known about meteorological objects.

I would be prepared to talk all day on specific |Ilustrat|ons but t|me
will not permit more.

Secondly, there has more recently been a suggestion made by Avia-
tion Week” Senior Editor Philip J. Klass, that the really interesting
UFO's are atmospheric-electrical plasmas of some type similar to ball
lightning, but perhaps something different, something we dont yet
understand but are generated by atmospheric processes. o *e

The first time anyone tried the ball lightning hypothesis was in Air
Force Project Grudge, back in 1949. The Weather Bureau was asked
to do a special study of ball lightning. | recently got a declassified copy
of that, and the Air Force position at that time, and since then was
that ball lightning doesn’'t come near to explaining these sight-
ings. | concur in that. When you deal with multiple-witness cases in-
volving discs with metallic luster, definite outline, seen in the day-
time, completely removed from a thunderstorm, perhaps seen over
center Manhattan, or perhaps in Redlands, Calif., they are not ball
lightning or plasmas.

In weather completely unrelated to anything that could provide a
source of energy, the continuous power source required to maintain a
plasma in the face of recombination and decay of a plasma, Klass’
views just do not make good sense.

It is just not reasonable to suggest that, say the BO AC Strato-
cruiser that was followed by six UFO's for 90 miles up in the St.
Lawrence Valley in 1954 was followed by a plasma, or that these people
in Redlands were looking at a plasma, or that the 20 or so objects that
went over Farmington were plasmas.

One of the most characteristic features of a plasma is its very short
lifetime and exceedingly great instability, as some of your members
will know from your contact with fusion research problems. The diffi-
culty of sustaining a plasma for more than microsecondsis avery great
difficulty. To suggest that clear weather conditions can somehow cre-
ate and maintain plasmas that persist for many minutes, and fool
pilots with 18,000 flight hours into thinking that they are white- and
red-domed discs, to take a very famous case over Philadelphia where
the pilot thought he was about 100 yards from this dome-disc, is un-
reasonable. It is nota scientifically well-defended viewpoint.

To conclude, then, my position is that UFO 's are entirely real and
we do not know what they are, because we have laughed them out of
court. The possibility that these are extraterrestrial devices, that we are
dealing with surveillance from some advanced technology, is a possi-
bility | take very seriously.

I reach that hypothesis, as my preferred hypothesis, not by hard
fact, hardware, tailfms, or reading license plates, but by having ex-
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amined hundreds of cases and rejected the alternative hypothesis as
capable of accounting for them.

I am afraid that this possibility has sufficiently good backing for it,
despite its low a priori ability, that we must examine it. | think
your committee, with its many concerns for the entire aerospace pro-
gram, as well as our whole national scientific program, has a very
special reason for examining that possibility. Should that possibility
be correct, if there is even a chance of its being correct, we ought to
get our best people looking at it. Instead, we are collectively laughing
at this possibility.

To meet Mr. Rumsfeld’s request, let me remark on Dr. Hynek's
two recommendations. | strongly concur in the need for some new
approach. I am sure Dr. Hynek was not suggesting there be one single
UFO committee. In fact, he said, “not a one-shot approach.” A plu-
ralisticapproach to the problem is needed here.

The Defense Department is already supporting some work on it.
N ASA definitely has a need to look at this problem. We have to pay
very serious attention to the problem and get a variety of new
approaches.

The other point Dr. Hynek mentioned was that we try to look at
this on a worldwide basis. This is crucially important. We are dealing
with a real problem here, and | insist it is a global problem. We can
study it in the United States, but if we ignore what is happening in
France and England—one of the greatest UFO waves that ever
occurred was in France—would be a serious mistake. | strongly urge
that your committee consider holding rather more extensive hearings
in which a larger segment of the scientific community is given the
opportunity to talk pro and con on the issue, hearings aimed at getting
a new measure of scientific attention to this important problem.

Thank you.

Mr. Roush. Thank you, Dr. McDonald, for vour presentation.

As we explained awhile ago, we are pressed tor time. W e are enter-
taining questions from members of the committee.

Mr. Bell.

Mr. Beti1.Dr. McDonald, | want to compliment you on your inter-
esting statement. But what leads you to believe that whatever these
phenomena are, they are extraterrestrial ?

* What facts do you have?

Dr. McDonald. May | say | wouldn’'t use the word “believe.” |
would say the “hypothesis” that these are extraterrestrial surveillance,
isthe hypothesis | presently regard as most likely.

As | mentioned, it is not hard facts in the sense of irrefutable proof,
but dealing with case after case wherein the witnesses showed credi-

bility I can’'t impugn. That impresses me. These are not at all like
geophysical or astronomical phenomena; they appear to be craft-like
machine-like devices. I would have to answer you in terms of case

after case that | and others have investigated, to make all this clear.

It is this very large body of impressive witnesses’ testimony, radar-

tracking data on ultra-high-speed objects sometimes moving at over

5,000 miles an hour, UFO's, combined radar-visual sightings, and just
too much other consistent evidence that suggests we are dealing with

machine-like devices from somewhere else.
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Mr. Bell. Have there been Rictures taken ?

Dr. McDonald. Yes; there have been pictures taken.

For instance, a photograph taken in Ohio, by an Air Force p io
reconnaissance plane May 24,1954.1 recently have looked a little mo *
closely at the data. This was explained as an undersun, but that i e
is subject to quantitative observation. The angles just do not tit.
is a very important case at Edwards Air Force base with two wi -
nesses, where they got photographs of the object. |1 nfortunately, in
this case | have not seen the photo, but | have talked with the persons
who took it. There are photographs, but not nearly as many as we
would like. We would like to have lots of them. In a case in Corning,
Calif., a police officer, one of five witnesses, had a loaded camera In
his patrol car, 20 paces from where he watched the object, didn t even
think of getting his camera. He said he was too flabbergasted to think
of it. That is a part of the problem.

Mr. Roush. Mr. Hechler. . .

Mr. Hechlek. Have you examined any reports of communication
by these objects? . . .

Dr. McDonald. Yes; the problem of contact is very important.
There is one category of contact, not in the sense of shaking hands, but
rather light response. | have a file on several of these, and 1’m looking
for more. For instance, in Shamokin, Pa., Kerstetter is the name of the
witness, he works for a bank in Shamokin. | talked to the president of
the bank as to his reliability and got very good recommendations. Last
year, he and his wife and family were in a car near a mountain ridge
In Shamokin, saw a thing hovering over the mountain, like the flash-
ing lights of a theater marque. He had a flashlight. He didnt know
Morse code, but it really didnt matter. He sent light flashes in various
orders and he got Ii%'hts_ back from the thing. That same thing hap-
pened in Newton, N.H., in August of last year, where several persons
saw an object coming overhead. The same thought occurred to them
and they signaled with a flashlight. It wasnt Morse, it was dot dash
dot, then dash dash dash, and it came back with no failure, replicated
light signals. The same thing happened in West Virginia, where a
pharmacist, named Sommers, did it with his headlights. When | was
in Australia, | talked about some hunters out hunting kangaroo. A
disk came over, one said “give them Morse”; the flash came back
faithfully, and they left in a hurry. Is that contact? I don’t know.
Nobody got any intelligence out of it either way, if you will pardon the
whimsP/. It would be terrible if in fact this was surveillance and our
technology was represented by the Eveready flashlight. [Laughter.]

We may be flunking our exam.

Mr. = o u<n . Mr. Downing.

Mr. Downing. I'm interested in your testimony. On page 10 of
your written statement, you say it is unfortunate no‘aeeeptable version
of Reference 6 exists, though it has managed to get it into the status
of limited acceptability.

Why is this not available?

Dr. McDonald. Well, that was an Air Force document. This was
completed in 1949. These were classified until just a few years hack.
No one could get access to them, because they were under DOD classi-
fication. But the 12-year rule expired, and Dr. Leon Davidson managed
to get a copy.
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It is accessible in the sense that if 1 want to pay $90 for Xeroxes |
can now get it. It is not published in the sense of being available to
every library in the country. My Reference 7, which NICAP just pub-
lished, is available to scientists all over the country. It is a matter
of the Air Force having a policy of not publishing such items, and
they were classified. | think the Moss committee and NICAP are to
be highly praised to get out in the open Reference 7.

Mr. Downing. |sthere a reason why this is classified?

Dr. McDonald. There is an understandable reason why the Air
Force has had to classify this. An unidentified area object on pre-
sumption is hostile until proved otherwise. So there has been this un-
fortunate, but entirely understandable measuring of these two areas.
The national defense mission of the Air Force has necessitated they
have some part of the UFO problem inevitably, and they got it in the
first instance. They have long since told us there is no hostility here,
hence the scientific curiosities going unattended because it doesn’t
fall under the defense mission, in other words to be transferred into
NASA, NSF, or something like that. That does not mean the Air Force
won’t continue to watch unidentified objects on the millisecond basis.
But they not need worry about this other part of the problem. | think
it is understandable, but needs changing.

Mr. Roush. Mr. Pettis.

Mr. Pettis. Mr. Chairman, Doctor.

I was a little bit interested in your observations about this UFO
sighting in my hometown of Redlands.

I might observe that Redlands is a rather conservative community,
when people in Redlands say they saw something, they saw something.
I did not nappen to be in Redlands that particular date, so | did not
see this. o

But | would like to observe this, that having spent a great deal of
my life in the air, as a pilot, professional and private pilot, I know
that many pilots and professional pilots have seen phenomena that
thqu could not explain.

hese men, most of whom have talked to me, have been very reticent
to talk about this publicly, because of the ridicule that they were afraid
would be heaped upon them, and | 'm sure that if this committee were
ever to investigate this, or bring them in here, there probably would
have to be a closed hearing, Mr. Chairman.

However, there is a phenomena here that isnt explained.

I think probably we ought to do a little looking into this, is my per-
sonal opinion.

Mr. Roush. Mr. Ryan.

Mr. Ryan. Yes, thank you, Mr. Chairman.

First 1 should like to commend you, Mr. Roush, for your interest
in the subject matter, and the chairman of the full committee for hav-
ingi arranged for hearings into this problem. o

think it is important that this committee not waive its jurisdiction,
but that it explore very carefully the proposals that have been made
by the witnesses here, and that it have a continuing field of explora-
tion into this whole question. | want to commend Dr. McDonald for
having been persistent in presenting his views to tile various members
of the committee, helping to bring about these hearings.

97-818— 68— 3
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I wondered, Dr. McDonald, if you would care to evaluate the r -
search project at the University of Colorado, and comment on tna .
Mr. Roush. Mr. Ryan, may | just say we had agreed that this w
not the place to discuss that particular project, and that the purpo
of the symposium was not to go into the activities of another branch o

government, but rather to explore that as a scientific phenomena.

I 'm sure that Dr. McDonald would be very happy to confer with you
privately on this, but if you could show some restraint here, the Chair
would be real grateful to you.

Mr. Ryan. Well, let me rephrase my question. i

In view of the fact that there has been a study conducted by a pro]-
ect in the Air Force, and the University of Colorado, do you believe
there is anything further that should be done by any branch of the
Government ?

Dr. McDonald. Emphatically, yes.

Mr. Ryan. What would you recommend ? .

_ Dr _I\/ﬁ/:[_)onald. | thinkthat we need to get a much broader basis ox
mvestl%atlon of UFO’s, as | did say, a few moments ago, it would be
very salutary to have a group in NASA looking at this problem, and
to nave some NASA support of independent studies. It would be very
good for the National Science Foundation to support, say, some uni-
versity people interested in it. It would be good to have the Office of
Naval Research et cetera involved..

We don't deal with many other important problems, space, or molec-
ular biology or health without a pluralistic approach, a multiplicity of
research programs. | don’t want to touch a frayed nerve here. This
problem of duplication is sometimes lamented. But by and large |
think you will agree we would gain from having a lot of different peo-
ple with slightly different points of view going at every problem. At
the moment everything is focused through one agency, and every-
thing now hinges on that one particular programdyou have asked me
about, and my answer was, we very definitely need some independent
programs. _ o

I "am on record elsewhere than here in my specific views on that

roject. .

p- r. Ryan. Looking_back at page 14, you wrote a letter to the Na-
tional Academy of Sciences, concerning this project. Have you had
any reaction from the National Academy of Sciences ?

Dr. McDonald. Yes, | received a leter from Dr. Seitz, saying for
the time bein? we must let the Colorado project rim its course. That
was the gist of the answer.

Mr. Roush. | would appreciate it, if we dispensed with that. Let
me say that the National Academy is undertaking an evaluation of the
University of Colorado project, and this will be published.

Mr. Ryan. |’'m suggesting maybe this committee should make an
investigation of the University of Colorado project.

X Chairman Miller. That is something we don't have authority to do
ere.

_Mr. Ryan. To what extent, Dr. McDonald, have sightings been
Blcked up by radar, and what extent of those that have been picked up

een explored ? *

Dr. McDonald. Well, there are many such sightings, | dare say
there are thousands of military radar sightings that were for the short
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period unidentified. Then they identify them. But here is an impres-
sive number of both military and civilian radar sightings that defy
radar explanation in terms of unknown phenomena. Most of these de-
ficiencies are well understood, so one can be fairly sure that many of
these unidentified radar cases have no conventional explanation.

In a case where a P-61 flew over Japan, back some years ago, made
six passes at an unidentified object is was getting radar returns on,
and the pilot saw it visually. Here you are dealing with an unknown.
Then there was a case in Michigan where a ground radar detected an
object at 600 miles an hour coming in over Saginaw Bay. The pilot
got a radar return, and also saw a vast luminous object; the object
turned in a very sharp 180-degree turn and went back, and eluded the
F-94. Here you are dealing with a case where radar propagation
anomalies will not explain it. There was one radar in the airplane at
20,000 feetand oneradar onthe ground, both showing the object. There
are many cases like that which I could enlarge on.

Mr. Ryan. Let me ask a further question: In the course of your
investigation and your study of UFO sightings, have you found any
cases where contemporaneously with the sighting od; UFO’s alleg-
edly, there were any other events which took place, which might or
might not be related to the UFO’s?

r. McDonald. Yes. Certainly there are many physical effects. For
instance, in Mr. Pettis’ district, several people found the fillings in
their mouth hurting while this object was nearby, but there are many
cases probablly on record of car ignition failure. One famous case,
was at Levelland, Tex., in 1967. Ten vehicles were stopped within a
short area, all independently in a 2-hour period, near Levelland, Tex.
There was no lightning or thunder storm, and only a trace of rain.
There is another which | dont know whether to bring to the com-
mittee’s attention or not. The evidence is not as conclusive as the car
stopping phenomenon, but there are too many instances for me to
ignore. UFO’s have often been seen hovering near power facilities.
There are a small number but still a little too many to seem pure
fortuitous chance, of system outages, coincident with the UFO S|igbht-
inig. One of the cases was Tamaroa, 111. Another was a case in Shelby-
ville, Ky., early last year. Even the famous one, the New York blackout,
involved UFO sightings. Dr. Hynek probably would be the most ap-
propriate man to describe the Manhattan sighting, since he inter-
viewed several witnesses involved. | interviewed a woman in Seacliff,
N.Y. She saw a disk hovering and going up and down. And then
shooting away from New York just after the power failure. 1 went
to the FPC for data, they didnt take them seriously although they
had many dozens of sighting reports for that famous evening. There
were reports all over New England in the midst of that blackout,
and five witnesses near Syracuse, N.Y., saw a glowing object ascend-
ing within about a minute of the blackout. First they thought it was
a dump burning right at the moment the lights went out. It is rather
puzzling that the pulse of current that tripped the relay at the Ontario
Hydro Commission plant has never been identified, but initially the
tentative suspicion was centered on the Clay Substation of the Niagara
Mohawk network right there in the Syracuse area, where, unidentified
aerial phenomenon nas been seen by some of the witnesses.
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This extends down to the limit of single houses losing their poy
when a UFO is near. The hypothesis in the case of car stopping is t
there might be high magnetic fields, d.c. fields, which satura
core and thus prevent the pulses going through the system to
other side. Just how a UFO could trig%er an outage on a large pow
network is however not yet clear. But this is @ aisturbing Series o

coincidences that | think warrant much more attention than tn y

have so far received. . . .
Mr. Ryan. As far as you know, has any agency investigated tne

New York blackout in relation to UFO? T

Dr. McDonald. None at all. When | spoke to the FPC people, 1
was dissatisfied with the amount of information | could gam. | am
saying there is a puzzling and slightly disturbing coincidence here.
I’'m not going on record as saying, Yyes, these are clear-cut cause and
effect relations. 1’'m saying it ought to be looked at. There is no one
looking at this relation between UFQO’s and outages.

Mr. Roush. Our time is really running short, Mr. Ryan.

Mr. Ryan. One final question. Do you think it iS imperative that
the Federal Power Commission, or Federal Communications Com-
mission, investigate the relation if any between the sightings and the
blackout? o

Dr. McDonald. My position would call for a somewhat weaker
adjective. | 'd say extremely desirable.

Mr. Roush. Thank you.

Thank you, Dr. McDonald.

PREPARED STATEMENT ON UNIDENTIFIED FLYING OBJECTS

James E. McDonald, Senior Physicist, Institute of Atmospheric Physics, and
Professor, Department of Meteorology, The University of Arizona, Tucson,
Arizona

INTRODUCTION

I should like first to commend the House Committee on Science and Astronautics
for recognizing the need for a closer look at scientific aspects of the long-stand-
ing puzzle of the Unidentified Flying Objects (UFOs). From time to time in the
history of science, situations have arisen in which a problem of ultimately
enormous importance went begging for adequate attention simply because that
problem appeared to involve phenomena so far outside the current bounds of
scientific knowledge that it was not even regarded as a legitimate subject of
serious scientific concern. That is precisely the situation in which the UFO prob-
lem now lies. One of the principal results of my own recent intensive study of
the UFO enigma is this: | have become convinced that the scientific community,
not only in this country but throughout the world, has been casually ignoring
as nonsense a matter of extraordinary scientific importance. The attention of
your Committee can, and | hope will, aid greatly in correcting this situation.
As you will note in the following, my own present opinion, based on two years
of careful study, is that UFOs are probably extraterrestrial devices engaged in
something that might very tentatively be termed “surveillance.”

If the extraterrestrial hypothesis is proved correct (and | emphasize that the
present evidence only points in that direction but cannot be said to constitute
irrefutable proof), then clearly UFOs wiU become a top-priority scientific prob-
lem. | believe you might agree that, even if there were a slight chance of the
correctness of that hypothesis, the UFOs would demand the most careful atten-
tion. In fact, that chance seems to some of us a long wav from trivial sharp
the view of Vice Adm. R. H. Hillenkoetter, former CIA Director, who'said right
years ago, “It is imperative that we learn where the UFOs come from and what
their purpose is (Ref. 1)” Since your Committee is concerned not only with broad
aspects of our national scientific program but also with the prosecution of our
entire space program, and since that space program has been tied in for some
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years now with the dramatic goal of a search for life in the universe, | submit
that the topic of today’s Symposium is eminently deserving of your attention.
Indeed, | have to state, for the record, that | believe no other problem within
your jurisdiction is of comparable scientific and national importance. Those are
strong words, and | intend them to be.

In addition to your Committee responsibilities with respect to science and the
aerospace programs, there is another still broader basis upon which it is highly
appropriate that you now take up the UFO problem: Twenty years of public
interest, public puzzlement, and even some public disquiet demand that we all
push toward early clarification of this unparalleled scientific mystery. | hope that
our session here today will prove a significant turning point, orienting new
scientific efforts towards illumination of this scientific problem that has been
with us for over 20 years.

SCOPE AND BACKGROUND OF PRESENT COMMENTS

It has been suggested that | review for you my experiences in interviewing
UFO witnesses here and abroad and that | discuss ways in which my professional
experience in the field of atmospheric physics and meteorology illuminates past
and present attempts at accounting for UFO phenomena. To understand the basis
of my comments, it may be helpful to note briefly the nature of my own studies
on UFOs.

| have had a moderate interest in the UFO problem for twenty years, much
as have a scattering of other scientists. In southern Arizona, during the period
1956-66, | interviewed, on a generally rather random baS|s witness in such
local sightings as happened to come to my attention via press or personnal com-
munications. This experience taught me much about lay misinterpretations of
observations of aircraft, planets, meteors, balloons, flares, and the like. The
frequency with which laymen misconstrue phenomena associated with fireballs
(meteors brighter than magnitude —5), led me to devote special study to
meteor physics; other topics in my own field of atmospheric physics also drew
my closer attention as a result of their bearing on various categories of UFO
reports. This period of rather casual UFO-witness interviewing on a local basis
proved mainly educational; yet on a few occasions | encountered witnesses of
seemingly high credibility whose reports lay well outside any evident metero-
logical, astronomical, or other conventional bounds. Because | was quite unaware,
before 1966, that those cases were, in fact, paralleled by astonishing numbers of
comparable cases elsewhere in the U.S. and the rest of the world, they left me only
moderately puzzled and mildly bothered, since | came upon relatively few im-
pressive cases within the environs of Tucson in those dozen years of discursive
study. | was aware of the work of non-official national investigative groups like
NICAP (National Investigations Committee on Aerial Phenomena) and APRO
(Aerial Phenomena Research Organization) ; but lacking basis for detailed per-
sonal evaluation of their investigative methods I simply did not take their
publications very seriously. | was under other misimpressions, I found later, as
to the nature of the official UFO program, but | shall not enlarge on this before
this Commitee. (I cite all of this here because | regard it relevant to an apprecia-
tion, by the Committee, of the way in which at least one scientist has developed
his present strong concern for the UFO problem, after a prior period of some
years of only mild interest. Despite having interviewed a total of perhaps 150-
200 Tueson-area witnesses prior to 1966 (75 of them in a single inconclusive
casglin 1958), | was far from overwhelmed with the importance of the UFO
problem.

A particular sighting incident in Tucson in early 1966, followed by the widely-
publicized March, 1966, Michigan sightings (l. too, felt that the “swamp gas”
explanation was quite absurd once | checked a few relevant points), led me
finally to take certain steps to devote the coming summer vacation months to a
much closer look at the UFO problem. Within only a few weeks in May and
June of 1966, after taking a close look at the files and modes of operation of both
private and official (i.e., Project Bluebook) UFO investigative programs, after
seeing for the first time press-clipping files of (to me) astonishing bulk, cover-
ing innumerable intriguing cases | had never before heard of, and (above all)
after the beginning of what became a long period of personal interviewing of
key witnesses in important UFO cases, | rapidly altered my conception of the
scientific importance of the UFO question. By mid-1966, | had already begun
what became months of effort to arouse new interest and to generate new UFO
investigative programs in various science agencies of the Federal government



34

b B SF_S;HS
: mw%
R i e

) U
aaeptnreaaote.,

phenomera (reteorolay-
1est\£hcle3, SlE"IES, roel

7. Bx X ICJim’?:;‘%cmesuuall
SmWIFB bnrglrg messagers of ealxaum and ccmlt

thare
amchalr |rg UFg%ggsg, with

UFQ
NICAP



35

nﬂehn:recbofcamslmvenmmsmllynestlgstaj
QFO

S0 e e, e Shday e
St are derce i tﬂ"%%m %

%h dances tobe ma—
rature .n .“: .I‘ 7 ':a o ICHI(T
D ek Intems of edratenestrial bacs Id h)ld walgwt lflt\/\ere
Sl -%m ;E%wﬁfm il
om I li%mla‘qcmrt
5%‘%'5“{'&3&’%’%' 'S& =
W& ei’“‘““b'r‘!umoﬁy%‘énm‘ bea?;
e prlme ﬁg@m “ﬁ'éfg

ﬂem mm aﬁ%ﬁﬁmﬁéﬁ&w 5

Tnesgmlh tat UFOs ke form of edratenrestrial
c11§|tE dga:tl\esnllu"l«nmqm{sa Yot ﬁatmsbaensa'n%

n@kﬁfﬂfﬂew ﬁ%’é)‘%/mmﬁg

2. 199/ sahtarg

Fguﬁégne izt g ‘gr&?* s%“‘t,'&b"?me ch

el T Syt ks i B
e L e

that the numerous
V\rmmand

e

‘ ly 2 = 1 1 <. .tD
m%éh Lp(%goag'c?eﬁm”ﬂ Py a"ldt drei f ch g ue
smschFO h One oﬁtmes:uces

m?% e l’\% tun—
%%%%‘*@% mmgﬁmw (s
G e i e R L



36
hsueeemmm a’dmltekmsofmyommm ing of altaratie yp _]1]3.

&]Temtl I ::- :=,u'l-.o=a

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Prior 019, 1 hed i UFOS SIIE
J%is

1D D oren,
wymdwmo:terres(rﬂ

ot mg%
@e" @;f h’%ﬁmm@
[ W.dmﬁmww




37

Fa%’ems;éﬂe 1§ 1219 Peteoen press cmference:  Orefble cb-
egpeolity g e Nt Ln.sv%% ek Bﬂeggd}gﬁc}f
£ m_m%%mﬁﬁfm& B gm@ﬁmmmm&ﬁ
: NG it
=, ¢ Was

e
irg of aur. I mi
@%ﬁ%fﬁﬁt %‘5‘ L"amwne@%mm
1S per se Their
Atlea’sttmtsvwat I*ave fmn aslmuemjmm
J Credlblllty of Wltnesses
%%!wgf&f&? p °f¢j;§~ nS L

maol\eaaofcmera roé ﬂmews%lo i -
0B nour auts taﬂs an
heregnﬂnaedwl atters. Onecmbe

of >
PR S e Ui e Sy
e

Observational rellablllty of witnesses

R R S L A 8
LRl
ﬁm%‘%ﬁ%ﬁﬁ%@ £

%ﬂs

'IITB



m%m Al

5. i’r;olblem of ernUels:aprlor knowltedsgeI offélIJTIiZIO- %w%n:r in aﬂ’g
AFE\E%?% tyos O LMl Tty VA UL TREraLIe
%@%M“ﬁ%mﬁﬁ@&aﬁw%
%&‘a{s i wwww@

ae A wmfsaesfcr om u-ol-." knowl-

e almost anusing. An ol Ican i n

Rev. N. E. G._Qutine ' 3 |
inhis BS CES 0 COTe

i iy
g%%‘%@m mg e of s

6. Types of UFO accounts of present interest
%mﬁ:m%gi%@ mrprmjigi ST o m CIremrk; it ﬁ%améig 52
Uvo(i) %ﬂr‘g% ad IBIENImZIy Mlm?a@&ig
: ﬂBtlmkedeer r?emnmslin%il}lg;k m%%
%l?l&giﬁg ’salsg'glrg n—assomas sat

(ﬁEnghts_&r&hﬁ‘glght sky.— CDLs” GSWEW%N'CAP Séfgf
m.er?cgcr la:lrgamss %sky
tlgﬁﬁfﬂ-%qusarenwi% t)ng‘l\l%}{
can be misld

e%lgﬂyﬁen% meial wlﬁ%ﬁymaﬁe



39

6) Close-range sightings of wingless discs and cigar-shaped objects =— This

Gl e S, e s
“"@Bm‘% T
of SACY oo OF propibion,
a3 ad
%@dm%ofmﬁmm
% range nlghttlme sightings of glowmg hovering objects, often _with
blinking or pulsa&@jﬁgrete li hts:rg cfﬁe%?m%él%i%
EECEE R
et
gl et Sl ek it
(d) Radar- tracked objects, sometlmes seen V|sually S|multaneously b

D-
servers on the ground or |n the alr— In many of CIB

Tl s of G G B Bl ) Sty
mmm%nmllatashltms ﬁ(mIMMGB
nm'Ch ﬂ%?noreﬁ% sa’ag.ijEV\m

motedasttel
e et (R g S e
e fourd beION

1. Commonly encountered questions

As Mark Twain sad, “Farth isa great thirg, but itS doubt thet gets you an

vii«ﬁ?w mw%@ e

or sl

surru rgg!m Oﬂiﬁg% nﬁ%ﬁ “0&
%m Or%mﬂgm ey
UFOs are oll'05

g%%
ssmhﬁfy nthsoaanuy?Why I ’twe saaﬁm%!g

1
qJ e el how o h&”ﬁsgnres?ﬁ

e mgmﬁw mera&?w

d’ededet V\hld’l | regﬁrdﬁeca%cre:hmlsaswyslmg

S Useful source materials on UFO’s

ﬁatC(_mnttee msm”el ill ke matters futher
1 o S:Jmeoﬁm s-grvt“icartrtersp'&"r%eUFo ieewie. All

ofﬁEaeF%baenrel
i#éejﬁd'he UFO Ewdengelrpg m

It summarizes aoout /AU OcasesniheNl filsw o

o

é‘




40

1964.1 have cross-checked a sufficiently large sample of cases from this reference
to have confidence in its generally very high reliability. A sequel volume, now-
in editorial preparation at N10AP, will cover the 1964-68 period. Reference 8, by
Bloecher, is one of the few sources of extensive documentation (here primarily
from national newspaper sources) of the large cluster of sightings in a period or
jJust a few weeks in the summer of 1947; its study is essential to appreciation
of the opening phases of the publicly recognized UFO problem. Reference 7 is
another now-accessible source of extremely significant UFO documentation; it
is unfortunate that no generally accessible version of Reference 6 exists, though
the Moss Subcommittee, through pleas of Dr. Leon Davidson, has managed to get
it into a status of at least limited accessibility. 1 am indebted to Davidson for
a recent opportunity to study it for details 1 missed when 1 saw it two years ago
at Bluebook headquarters.

The 1956 book by Ruppelt (Ref. 5) is a source whose authenticity 1 have
learmed, through much personal cross-checking, is far higher than 1 surmised
when |1 first read ita dozen years ago. Itwas for years difficult for me to believe
that the case-material which he summarized could come from real cases. Refer-
ences 5 and 6, plus other sources, do, however, now attest to Ruppelt’s generally
high reliability. Similarly Keyhoe books (Refs. 3 and 4) emerge as sources of
UFO case material whose reliability far exceeds my own first estimates thereof.
As a sciettist, 1 would have been much more comfortable about Keyhoes books
had they been shorn of extensive direct quotes and suspenseful dramatizations;
but 1 must stress that much checking on my part has convinced me that Keyhoel
reportorial accuracy was almost uniformly high. Scientists will tend to be put
off by some of his scientific conmentary, as well as by his style; but on UFO
case material, his reliability must be recognized as impressive. (Perhaps it is
well to insert here the general proviso that none of these sources, including my -
<elf, can be expected to be characterized by 100 per cent accuracy in a problem
as intrinsically messy as the UFO problem; here I am trying to draw attention
o sources whose reliability appears tobe inthe90+% range.)

A useful collection of 160 UFO cases drawn from a wide variety of sources has
been published by Olsen (Ref. 11), 32 of which he obtained directly from the
official files of Project Bluebook, a feature of particular interest. A book devoted
o a single short period of numerous UFO observations within a small geographic
area, centering around an important sighting near Exeter, N.H., is Fuller’s
Incident at Ex&ter (Ref. 12). Having checked personally on a number of features
of the main Sept. 3, 1965, sighting, and having checked indirectly on other as-
BIOE%S’ 1 would describe Reference 12 as one of the significant source-items on

S.

Several books by the Lorenzens, organizers of APRO, the oldest continuing
UFO investigating group in this country, contain valuable UFO reference mate-
rial Ref. 13). Through their writing, and especially through the APRO B ulletin,
they have transmitted from South American sources numerous unusual sightings
from that country. 1 have had almost no opportunity to cross-check those sight-
ings, but am satisfied that some quite reliable sources are being drawn upon. An
extremely unusual category of cases, those involving reports of humanoid oc-
cupants of landed UFOs, has been explored to a greater extent by APRO than
by NICAP. Like NICAP, 1 have tended to skirt such cases on tactical grounds;
the reports are bizarre, and the circumstances of all such sightings are auto-
matically charged in a psychological sense not found in other types of close-
range sightings of mere machine-like devices. Since I shall not take up below
this occupant problem, letme add the comment that I do regard the total number
of such seemingly reliable reports (well over a hundred came just from cen-
tral France in the outstanding 1954 sighting wave in that country), far too great
to brush aside. Expert psychological opinion is badly needed in assessing such
reports (expert but not close-minded opinion). For the record, 1 should have to
state that my interviewing results dispose me toward acceptance of the existence
of humanoid occupants in some UFOs. 1 would not argue with those who say that
this might be the single most important element of the entire UFO puzzle; 1
would only say that most of my efforts over the past two years, being aimed
at arousing a new degree of scientific interest among my colleagues in the physi-
cal sciences, have led me to play down even the littde that 1 do know about
occupant sightings. One or two early attempts to touch upon that point within
the time-limits of a one-hour colloquium taught me that one loses more than
he gains in speaking briefly about UFO occupants. (Occupant sightings must be
careful ly distinguished from elaborate “‘contact-claims” with the Space Brothers;
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1 hold no brief at all for the latter in terms of my present knowledge and inter-
viewing experience. But occupants there $¢€M to be, and contact of a limited
sort may well have occurred, according to certain of the reports. 1 do not regard
myself as very well-informed on this point, and will say littde more on this
below.)

It is, of course, somewhat more difficult to assess the reliability of foreign
UFO references. Michel (Ref. 13) has assembled a day-by-day account of the
remarkable French UFO wave of the fall of 1954, translated into English by the
staff of CS1 (Civilian Saucer Intelligence) of New York City, a now-inactive
but once very productive independent group. I have spoken with persons having
first-hand knowledge of the French 1954 episode, and they attest to its astonish-
ing nature. Life and The New Yorker published full contemporary accounts at
the time of the 1954 European wave. An earlier book by Michel (Ref. 14), also
available in English, deals with a broader temporal and geographic range of
European UFO sightings. A just-published account of about 70 UFO sightings
that occurred within a relatively small area around Stoke-on-Trent, England,
in the summer and fall of 1967 (Ref. 15) presents an unusual cross-section of
sightings that appear to be well-documented. A number of foreign UFO journals
are helpful sources of the steady flow of UFO reports from other parts of the
world, but a cataloging will not be attempted here. Information on some of these,
as well as on smaller American groups, can be found in the two important books
by Yallee (Refs. 16 and 17).

Information on pre-1947 UFO-type sightings form the subject of a recent study
by Lore and Denault (Ref. 18). 1 shall return to this phase of the UFO problem
below; I regard it as being of potentially very great significance, though there
is need for far more scholarly and scientific research before much of it can be
safely interpreted. Another source of sightings of which many may ultimately be
found to fall within the presently understood category of UFO sightings is the
writings of Charles Fort (Ref. 19). His curious books are often drawn upon for
material on old sightings, but not often duly acknowledged for the mine of infor-
mation they comprise. | am afraid that it has not been fashionable to take Fort
seriously; it certainly took me some time to recognize that, mixed into his vol-
uminous writings, is much that remains untapped for its scientific import. |
cannot imagine any escalated program of research on the UFO program that
would not have a subgroup studying Fortean reports documented from 19th
century sources.

To close this brief compilation of useful UFO references, two recent commen-
taries (not primarily source-references) of merit may be cited, books by Stanton
(Ref. 20) and by Young T 2?. o :

Next, 1 examine a number of specific UFO cases that shed light on many of
the recurrent questions of skeptical slant often raised against serious considera-
tion of the UFO problem.

W HY DON'T PILOTS SEE UFO'S?

This question may come in just that form from persons with essentially
no knoweldge of UFO history. From others who do know that there have been
“a Few” pilot-sightings, itcomes in some altered form, such as, “Why don*tairline
and military pilots see UF O s all the time if they are in our atmosphere?” By way
of partial answer, consider the following cases. (To fecilitate internal reference,
1 shall number sequentially all cases hereafter treated in detail.)

1. Case 1 Boise, Idaho, July 4,1941

Only about a week after the now-famous Mt. Rainier sighting by private pilot
Kenneth Arnold, a United Air Lines DC-3 crew sighted two separate formations
of wingless discs, shortly after takeoff from Boise (Refs. 8, 10, 2. 23). | located
and interviewed the pilot, Capt. Emil J. Smith, now with Uniteds New York
office. He confirmed the reliability of previously published accounts. United Flight
105 had left Boise at 9:04 p.m. About eight minutes out, en route to Seattle,
roughly over Emmet, ldaho, Co-pilot Stevens, who spotted the first of two
groups of dbjects, turned on his landing lights under the initial impression the
objects were aircraft. But, studying them against the twilight sky, Smith and
Stevens soon realized that neither wings nor tails were visible on the five objects
ahead. After calling a stewardess, in order to get a third confirming witness,
they watched the formation a bit longer, called Ontario, Oregon CAA to try to
get ground-confirmation, and then saw the formation spurt ahead and disappear
at high speed off to the west.
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“Smith emphasized to me that there were no cloud phenomena to confuse them
here and that they observed these objects long enough to be quite certain that
they were no conventional aircraft. They appeared “flat on the bottom, rounded
on top”,he told me, and he added that there seemed to be perceptible “roughness”
of some sort on top, though he could not retine that description. Almost imme-
diately after they lost sight of the first five, a second formation of four (three
in lire and a fourth off to the side) moved in ahead of their position, again
travelling westward but at a somewhat higher altitude than the DC-3% 8000 ft.
These passed quickly out of sight to the west at speeds which they felt were far
beyond then-known speeds. Smith emphasized that they were never certain of
sizes and distances, but that they had the general impression that these dics-like
craft were appreciably larger than ordinary aircraft. Smith emphasized that he
had not taken seriously the previous weeks news accounts that coined the since-
persistent term, “Flying saucer.” But, after seeing this total of nine unconventional,
high-speed wingless craft on the evening of 7/4/47, he became much more
interested in the matter. Nevertheless, in talking with me, he stressed that he
would not speculate on their real nature or origin. | have spoken with United
Air Lines personnel who have known Smith for years and vouch for his complete
relicbility.

Discussion — The 7/4/47 United Air Lines sighting is of historic interest be-
cause ftwas obviously given much more credence than any of the other 85 UFO
reports published in press accounts on July 4, 1947 (see Ref. 8). By no means
the most impressive UFO sighting by an airliner crew, nevertheless, it is a
significant one. It occurred in clear weather, spanned a total time estimated at
10-12 minutes, was a multiple-witness case including two experienced observers
familiar with airborne devices, and was made over a 1000-ft. altitude range
(climb-out) that, taken together with the fact that the nine objects were seen
well above the horizon, entirely rules out optical phenomena as a ready expla-
nation. It isofficially listed as a Unidentified .

2. Case2. Montgomery, Alabama, July 24,1948

Another one of the famous airline sightings of earlier years is the Chiles-
AYhitted Eastern Airlines case (Refs. 3,5, 6,10, 23, 24, 25, 26). An Eastern DC-3,
en route from Houston to Atlanta, was flying at an altitude of about 5000 ft,
near Montgomery at 2 :45a.m. The pilot, Capt. Clarence S. Chiles, and the copilot,
John B. Whitted, both of whom now fly jets for Eastern, were experienced fliers
(for example, Chiles then had 8500 hours in the air, and both had wartime
military flying duty behind them). 1 interviewed both Chiles and Whitted earlier
this year to cross-check the many points of interests in this case. Space precludes
a full account of all relevant details.

Chiles pointed out to me that they first saw the object coming out of a distant
squall-line area which they were just reconnoitering. At first, they thought it
was a jet, whose exhaust was somehow accounting for the advancing glow that
had first caught, their eyes. Coming almost directly at them at nearly their flight
altitude, it passed off their starboard wing at a distance on which the two men
could not closely agree: one felt it was under 1000 ft., the other put it at sev-
eral times that. But both agreed, then and in my 1968 interview, that the object
was some kind of vehicle. They saw no wings or empennage, but both were
struck by a pair of rows of windows or some apparent openings from which
there came a bright glow “like burning magnesium.” The object had a pointed
“nose”, and from the nose to the rear along its underside there was a bluish
glow. Out of the rear end came an orange-red exhaust or wake that extended
back by about the same distance as the object’s length. The two men agreed that
its size approximated that of a B-29, though perhaps twice as thick. Their un-
certainty as to true distance, of course, renders this only a rough impression
There is uncertainty in the record, and in their respective recollections as to
whether their DC-3 was rocked by something like a wake. Perception of such
an effect would have been masked by Chiles” spontaneous reaction of turning
the DC-3 off to the left as the object came in on their right. Both saw itpass aft
of them and do an abrupt pulUUp ; but only Whitted, on the right side saw the
terminal phase in which the object disappeared after a short but fast vertical
ascent. By "disappeared”, Whitted made clear to me that he meant just thatm
earlier interrogations evidently construed this to mean “disappeared aloft” or
into the broken cloud deck that lay above them. Whitted said that was not soe
the object vanished instantaneously after its sharp pull-up. (This is not an iso-
lated )instance of abrupt disappearance. Obviously I cannot account for such
cases.
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Discussion. This case has been the subject of much comment over the years,
and rightly so. Menzel (Ref. 24) first proposed that this was a “mirage’, but
gave no basis for such an unreasonable iInterpretation. The large azimuth-change
of the pilots” lire of sight, the lack of any obvious light source to provide a basis
for the rather detailed structure of what was seen, the sharp pull-up, and the
high flight altitude involved all argue quite strongly against such a casual dis-
position of the case. In his second book, Menzel (Ref. 25) shifts to the explana-
tion that they had obviously seen a meteor. A horizontal ly-moving fireball under
a cloud-deck, at 5000 ft., exhibiting two rows of lights construed by experienced
pilots as ports, and finally executing a most non-ballistic 90-degree sharp pull-up,
isa strange fireball indeed. Menzels 1963 explanation is even more objectionable,
in that he inplies, via a page of side-discussion, that the Eastern pilots had
seen a fireball from the Delta Aquarid meteor stream. As | have pointed out
elsewhere (Ref. 2), the radiant of that stream was well over 90° away from
the origin point of the unknown object Also, bright fireballs are, with only
rare exceptions, not typical of meteor streams. The official explanation was
shifted recently from “Unidentified” to “Meteor”, following publication of Men-
zel’s 1963 discussion (seeRef. 20, p. 83).

Wingless, cigar-shaped or ‘“rocket-shaped” objects, some emitting glowing
wakes, have been reported by other witnesses. Thus, Air Force Capt. Jack
Puckett, flying near 4000 ft. over Tampa in a C-47 on August 1, 1946 (Ref. 10,
p- 23), described seeing “a long, cylindrical shape approximately twice the size
of a B-29 with luminous portholes”, from the aft end of which there came a
stream of fire as it flew near his aircraft. Puckett states that he, his oopilot, Lt.
H. F. Glass, and the flight engineer also saw it as it came in to within an esti-
mated 1000 yards before veering off. Another somewhat similar airborne sight-
ing, made in January 22, 1956 by TW A Flight Engineer Robert Mueller at night
over New Orleans, is on record (Ref. 27). Still another similar sighting is the
AAL case cited below (Sperry case). Again, over Truk Is., in the Pecific, a
Feb. 6, 1953, mid-day sighting by a weather officer involved a bullet-shaped
object without wings or tail (Ref.” 7, Rept. No. 10). Finally, within an hourls
time of the Chiles-Whitted sighting, Air Force ground personnel at Robins AFB,
Georgia, saw a rocket-like object shoot overhead in a westerly direction (Refs.
3, 5 10, 6). In none of these instances does a meteorological or astronomical
explanation suffice to explain the sightings.

3. Cased. Sioux City, lowa, January 20,1951,

Another of the many airline-crew sightings of highly unconventional aerial
devices that 1 have personally checked was, like Cases 1 and 2, widely reported
in the national press (for a day or two, and then forgotten like the rest). A
check of weather data confirms that the night of 1/20/51 was clear and cold at
Sioux City at the time that a Mid-Continent Airlines DC-3, piloted by Lawrence
W. Vinther, was about to take off for Omaha and Kansas City, at 8 :20 p.m. CST.
In the CAA control tower, John M. Williams had been noting an oddly maneuver-
ing light high in a westerly direction. Suddently the light abruptly accelerated,
in a manner clearly precluding either meteoric or aircraft origin, so Williams
alerted Yinther and his copilot, James F. Bachmeier. The incident has been
discussed many times (Ref. 4, 5,10, and 28), but to check details of these reports,
1 searched for and finally located all three of the above-named men. Vinther
and Bachmeier are now Braniff pilots, Williams iswith the FAA in Sacramento.
From them 1 confirmed the principal features of previous accounts and learned
additional information too lengthy to recapitulate in full here.

The essential point to be emphasized is that, shortly after Vinther got his
DC-3 airbome, under Williams” instructions to investigate the oddly-behaving
light, the object executed a sudden dive and flew over the DC-3 at an estimated
200 ft. vertical clearance, passing aft and downward. Then a surprising ma-
neuver unfolded. As Yinther described it to me, and as described in contemporary
accounts, the object suddenly reversed course almost 180°, without slowing down
or slewing, and was momentarily flying formation with their DC-3, off its port
wing (Vinthers dry comment to me was: “This is something we don see air-
planes do.”) Vinther and Bachmeier agreed that the object was very big, per-
haps somewhat larger than a B-29, they suggested to newspapermen who in-
terviewed them the following day. Moonlight gave them a good silhouetted view
of the object, which they described as having the form of a fuselage and un-
swept wing, but not a sign of any empennage, nor any sign of engine-pods,
propellers, or jets. Prior to its dive, it had been seen only as a light; while
pacing their DC-3, the men saw no luminosity, though during the dive they
saw a light on its underside. After about five seconds, the unknown object
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began to descend below them and flew under their plane. They put the DC-3 into
steep bank to try to keep it in view as ithegan this maneuver;and as it crossed
under them, they lost it, not to regain sight of it subsequently. ,

There ismuch more detail, not all mutually consistent as to maneuvers an
directions, in the full accounts 1 obtained from Vinther, Bachmeier, ana
Williams. The dive, pacing, and fly-under maneuvers were made quickly and at
such a distance from the field that Williams did not see them clearly, thougn
he did see the object leave the vicinity of the DC-3. An Air Force colonel ana
his aide were among the passangers, and the aide caught a glimpse ot tne
unknown abject, but 1 have been unable to locate him for further cross-check.

Discussion.— The erratic maneuvers exhibited by the unknown object while
under observation from the control tower would, by themselves, make this a
better-than-average case. But the fact that those maneuvers prompted a tower
operator to alert a departing aircrew to investigate, only to have the object
dive upon and pace the aircraft after a non-inertial course-reversal, makes this
an unusually interesting UFO. Its configuration, about which Vinther and
Bachmeier were quite positive in their remarks to me (they repeatedly em-
phasized the bright moonlight, which checks with the near-full moon on 1/20/51
and the sky-cover data 1 obtained from the Sioux City Weather Bureau), com-
bines with other features of the sighting to make it a most significant case.
The reported shape (tailless, engireless, unswept aircraft of large size) does not
match that of any other UFO that 1 am aware of; but my exposure to the be-
wildering range of reported configurations now on record makes this point less
diffiault to assimilate. This case is officially carried as Unidentified, and, in a
1955 publication (Ref. 29), was one of 12 Unidentifleds singled out for special
comment. A contemporary account (Ref. 28), taking note of a then recent pro-
nouncement that virtually all UFOs are explainable in terms of misidentified
Skyhook balloons, carried a lead-caption. “The Office of Naval Research clauns
that cosmic ray balloons explain all saucer reports. If 0, what did this pilot
see?” Certainly rtwould not be readily explained away as a balloon, a meteor,
a sundog, or ball lighting. Rather, it seems to be just one more of thousands of
Unidentified Flying Objects for which we have no present explanations be-
cause we have laughed such reports out of scientific court. Bachmeier stated
tome that, at the time, he felt ithad -tobe some kind of secret device, but, in the
ensuing 17 years, we have not heard of any aircraft that can execute instan-
taneous course-reversal. Vinthers comment to me on a final question I asked as
t what he thinks, in general, about the many airlinepilot sightings of uni-
dentified objects over the past 20 years, was: “We Te not all having
hallucinations.”

4. Cased. Minneapolis, Minn., October 11,1951

There are far more private pilots than airline pilots, so it is not surprising
that there are more UFO sightings from the former than the latter. An engineer
and former Air Force P-38 pilot, Joseph J. Kaliszewski, flying for the General
Mills Skyhook balloon program on balloon-tracking missions, saw highly uncon-
ventional objects on two successive days in October, 1951 (Refs. 5, 7, 10). Both
were reported through company channels to the official investigative agency
(Bluebook), whose report (Ref. 7) describes the witnesses as “very reliable”
and as “experienced high altitude balloon observers.” On October 10, at about
10:10 a.m., Kaliszewski and Jack Donaghue were at 6000 ft. in their light plane,
climbing toward their target balloon, when Kaliszewski spotted “a strange ob-
ject crossing the skies from East to West, a great deal higher and behind our
balloon (which was near 20,000 ft. at that time).” When 1 interviewed Kal iszew-
ski, he confirmed that this object “had a peculiar glow to it, crossing behind and
above our balloon from east to west very rapidly, first coming in at a slight dive,
leveling off for about a minute and slowing down, then into a sharp left turn
and climbing at an angle of 50 to 60° into the southeast with a terrific accelera-
tion.” The two observers had the object in view for an estimated two minutes,
during which it crossed a span of some 45° of the sky. No vapor trail was seen,
and Kaliszewski was emphatic in asserting that itwas not a balloon, jet, or con-
ventional aircraft.

The following morning, near 0630, Kaliszewski was flying on another balloon
mission with Richard Reilly and, while airborne north of Minneapolis, the two
of them noticed an odd object. Quoting from the account submitted to the official
agency (Ref. 7,Rept. No. 2) : ) .

“The object was mewing from east to west at a hjgh rate and very high. We
tried keeping the ship on a constant course and using the reinforcing member
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fthe windshield as a point. The object moved past this member at abouf 50
egrees persecond. This obdjecl was peculiarin thatithad what can be described
sahalo around it with a dark undersurface, It cr ly.and then slowed
own and started to climb in lazy circles slowly. The d
alling oak leafinverted. It went through these gdyrat ple. minutes
0 then with avery rapid acceleration aisappeared to object Dick
0 I watched for‘approximately five mi/nutes.”

Shortly after, still another unknown object shot straight across the sky from
west to east, but not before Kaliszewski succeeded in radioing theodolite ob-
servers at the University of Minnesota Airport. Two observers there (Douglas
Smith, Richard Dorian) got fleeting glimpses of what appeared to them to be
a cigar-shaped object viewed through the theodolite, but could not keep it in view
due to its fast angular motion. In my conversations with Kaliszewski about these
sightings, | gained the impression of talking with a careful observer, in full
accord with impressions held by three other independent sources, including Air
Force investigators.

Discussion = The October 10 sighting is officially categorized as “Aircraft,”
the October 11 main sighting as “Unidentified.” When 1 mentioned this to Kalis-
zewski, he was unable to understand how any distinction could be so drawn be-
tween the two sightings, both of which he felt matched no known aeronautical
device. Clearly, objects performing such intricate maneuvers are not meteors,
nor can they be fitted to any known meteorological explanations of which I am
aware. Instead, these objects seem best described as devices well beyond the
state of 1951 (or 1968) technology -

5. Caseb Willow Grove, Pa., May Sl 1966

Skipping over many other pilot observations to a more recent one which 1
have personally checked, | call attention to a close-range airborne sighting of a
domed-disc, seen under midday conditions by two observers. One of them, Wil-
liam C. Powell, of Radnor, Pa., is a pilot with 18,000 logged flight hours. He
hnd a passenger, Miss Muriel McClave, were flying in Powells Luscombe in the
Philadelphia area on the afternoon of 5/21/66 when an object that had been
first spotted as it apparently followed an outbound flight of Navy jets from
Willow Grove NAS made a sharp (non-banking) turn and headed for Powellls
plane on a near-collision course. As the object passed close by, at a distance that
Powell put at roughly 100 yards, they both got a good look at the object. It was
circular in planform and had no wings or visible means of propulsion, both wit-
nesses emphasized to me in interviews. The upper domed portion they described
as “porcelain-white”,while the lower discoid portion was bright red (“dayglow
red” Powell put iY). It was slightly below their altitude as it passed on their
right, and Powell pointed out that it was entirely solid, for it obscured the dis-
tant horizon areas. His brief comment about its solidity and reality was, “It
was just like looking at a Cadillac.” He estimated its airspeed as perhaps 200
mph, and itmoved in a steady, non-fluttering manner. He estimated its diameter
at perhaps 20 fest. Miss McClave thought it might have been nearer 40 feet
across. Each put the thickness-to-diameter ratio as about one-half. After ftpassed
their starboard wing, Powell could see itonly by looking back over his shoulder
through a small aft window, but Miss McClave had it in full view when suddenly,
she stated to me, it disappeared instantaneously, and they saw no more of it

Discussion — Powell flies executive transports for a large Eastern fim, after
years of military and airline duty. | have discussed the case with one of his
superiors, who speaks without qualification for Powells trustworthiness. At a
UFO panel discussion held on April 22, 1967 at the annual meeting of the Ameri-
can Society of Newspaper Editors, Powell was asked to summarize his sighting.
His account is in the proceedings of that session (Ref. 30). 1 know of no natural
phenomenon that could come close to explaining this sighting. The visibility was
about 15 miles, they were flying in the clear at 4500 ft, and the object passed
nearby. A pilot with 18,000 hours flight experience is not capable of precise
midair distance and speed estimates, but his survival has probably hinged on
not commonly making errors of much over a factor or two. Given the account
and accepting its relisbility, it seems necessary to say that here was one more
case of what Gen. Samford described as “credible observers seeing relatively
incredibile objects”. | felt that Powells summary of his sighting at the ASNE
meeting was particularly relevant because, in addition to my being on the panel
there, Dr. D. H. Menzel and Mr. Philip J. Klass, both strong exponents of meteoro-
logical-type UFO theories, were present to hear his account. 1 cannot see how one
could explain this incident in terms of meteorological optics nor in terms of ball
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sound. An F-84 aircraft teas scrambled but a thirty minute search of the area

r

P % Wm ﬂ‘E “winds tvere generally from 21/4°
below an overcast at 18,000 ft. Thus the object would appear to move ﬁalnst
the Wlnd smoe rtmust have been below the clouds. There was no air
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AUFO over the United Nations in New York City was reportedly seen on
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WHY DON'T ASTRONOMERS EVER SEE UFO’S?
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ullar megnification, the light exhibited finite angular diareter, so a telesoope was
used to examine it In the telesoge, itappeared as a corrposne of four smaller
dojects. There was a central re around which, “at a dlstame of two diam-
eters, were three sphere ng the one in the carter.” The outer spheres
slowly rotated around the oentral Sf)here as the array gradually moved across
the diminishing iIn siz as if leaving the Earth. After about 20 minutes®

obser\atlon the astronomers noted the outer spheres moving away from the cen-
tral doject, and by about 10:00 p.m., the entire group had moved so far away that
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METEOROLOGISTS AND WEATHER OBSERVERS LOOK AT THE SKIES FREQUENTLY.
WHY DON’T THEY SEE UFOS!

1. Case 26. Richmond, Va., April 1947
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minute of arc (which in the 25-power theodolite would appear to Moore as about
three-fourths the apparent size of the moon). T

Discussion.—Moore’s sighting is carried as Unidentified in official files. Menzel
(Ref. 24) saysofit:

“This incident, kept in the classified files for more than tiro years, presents
no serious difficulty to the person who understands the optics of the earths
atmosphere. The air can, under special conditions, produce formations similar to
lenses. And, just as a burning glass can project the sun into a point of light, so
can these lenses of air—imperfect though they are—form an image. What Moore
saw was an out-of-focus and badly astigmatic image of the balloon above."

It would be interesting to hear Menzel present a quantitative defense of that
astonishing disposition of this interesting sighting. Here five witnesses, with aid
of a tracking device giving better than rough angular-coordinate information on
the movements of an unknown object, observe the object move through an arc
of over 90 degrees that took it into a part of the sky about that same large
angular distance from the real balloon’s location, and Menzel adduces a “lens
of air” to explain it away. Astronomers find atmospheric scintillation a very
serious observational problem because stellar images are often erratically shifted
by tens of seconds of are from their mean position as a result of atmospheric
turbulence effects. In the 5/24/49 Moore sighting, Menzel is proposing that the
atmosphere carried a refracted image of the balloon northeastward at a steady
rate of excursion that finally totalled several thousand times the magnitude of
refractive angular image-displacements known to occur with bad seeing. | feel
obliged to repeat an observation | have made before: If the transmission pro-
perties of the Earth’s atmosphere were as anomalous as Menzel assumes in his
handling of UFO observations, he and his collegaues would be out of business..
The official categorization of Unidentified for the Moore sighting seems in-
escapable. It might be added that, over the years, there have been very many
UFO observations of significant nature from the vicinity of White Sands Prov-
ing Ground, many involving instrumental tracking, many made by experienced
observers. A long and impressive list of them could easily be compiled, yet all
have been slowly lost from official cognizance by a process that is character-
istically at the heart of response to the UFO problem.

5. Case 30. Admiralty Bag, Antarctica, March 16,1961.

This listing of UFO sightings by meteorologists could be extended very con-
siderably by drawing on my file of such cases. To cite just one more that also
indicates the global scale of the UFO phenomena, a very unusual luminous un-
identified aerial object seen by a meteorologist and others aboard the U.S.S.
Glacier at about 6:15 p.m. on 3/16/61 in the Antarctic will be mentioned. | have
quite recently received, through French UFO investigator Rene Fou/re, a rather
detailed summary of this sighting by Brazilian meteorologist Rubens J. Villela,
whose earlier account | had seen but paid little attention to (Ref. 10). The point
I had missed, prior to reading Villela' detailed description of the circumstances
of the sighting, was the very important feature of a low cloud overcast present
at about 1500 ft above the sea. With three shipmates on the flying bridge, Villela
suddenly saw

“a multicolored luminous object crossing the sky,"
an object which for a moment they took to be an unusual meteor.

“It was egg-shaped, colored mainly reddish at first, and traveled slowly from
KE to Sir at about 50 degrees above the horizon, on a straight horizontal trajec-
tory. From its frontal part, several multicolored, perfectly straight ‘rays’ ex-
tended backwards, diverging outwards at an angle; the colors of these rays
changed continually, predominantly green, red, and blue. Most striking of all, it
left a long trail of orange color in the form of a perfectly straight tube which
gave the distinct impression of being hollow, faintly comparable to a neon light,”

Villela stated in his summary.
Then,

“Suddenly the object divided in two. It was not an explosion, it was a controlled
division in two equal parts, one behind the other, each egg-shaped as before and
each radiating outwards its V-shaped lateral rays. Then the object shone with
a slightly stronger light, changing color to blue and white, and disappeared
completely. That's it—just disappeared, abruptly.”
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His account emphasizes that the boundaries of the object(s) were definite and
sharp, not diffuse. Villela’'s account indicates that a total of six persons were
above-decks and saw this striking phenomenon, it is to be emphasized that, in
the estimated 10 seconds that this lasted, the object was moving below a cloud
deck that lay only about 1500 feet above the sea, so that, for the reported eleva-
tion angle of about 50 degrees, the slant range from observers to object was
perhaps of the order of 2000 ft Villela had the subjective impression that the
egg-shaped initial form was about as big as a small airplane.

Discussion.—In a recent book aimed at showing that a majority of the most in-
teresting UFOs are an atmospheric-electrical plasma related to ball lightning,
Philip J. Klass (Ref. 391 cites the preceding case as a good example of the sort
of observation which he feels he can encompass in his “plasma-UFO” hypothesis.
To the extent that he treats only the breakup into two parts, he has some ob-
servational basis for trying to interpret this as something akin to hall lightning.
But almost at that point the similarity ends as far as meteorologically recog-
nized characteristics of ball lightning go. The highly structured nature of the
object and its rays, its size, its horizontal trajectory, its presence in a foggy area
with low stratiform clouds free of thunderstorm activity scarcely suggest any-
thing like ball lightning. Nor does this account suggest any meteoric phenomenon
at sub-cloud altitudes. | would regard this as just one more of a baffling array
of inexplicable aerial phenomena which span so wide a range of characteristics
that it is taxing to try to invent any single hypothesis to rationalize them all.
The full spectrum of UFO phenomena will, | predict, come as a shock to every
scientist who takes the necessary time to look into the wealth of reports accumu-
lated in various archives over the past two decades and more. Official assertions
to the effect that UFO reports in no way defy explanation in terms of present
scientific and technological knowledge are, in my opinion, entirely unjustified.
The Villela sighting seems a case in point. And meteorologists do see UFOs, as
the foregoing cases should suggest.

don't weather balloons and research balloons ACCOUNT for MANY UFOS?

Probably the most categorical statement ever made attributing UFO observa-
tions to balloons appeared in a Look magazine article by Richard Wilson in
February 1951. entitled, “A Nuclear Physicist Exposes Flying Saucers.” Dr.
Urner Riddel, then affiliated with the Navy cosmic ray research program using
the large Skyhook balloons, was quoted as saying, “There is not a single reliable
report of an observation (of a UFO) which is not attributable to the cosmic bal-
loons.” When one considers the large number of UFO reports already on record
by 1951 in which reliable airlines pilots, military personnel, and other credible
witnesses have observed unidentified objects wholly unlike a high-altitude,
slowly drifting pear-shaped Skyhook balloon, that assertion appears very curious.
Nevertheless, that many persons have misidentified Skyhook balloons and even
the smaller weather balloons used in routine meteorological practice is unques-
tioned. A Skyhook seen against the twilight sky with back-illumination yields
a strangely luminous, hovering object which many observers, especially if
equipped with binoculars, were unprepared to identify correctly in the 194(1-51
period when Skyhook operations were tied up with still-classified programs. To
this extent, Ladders point is reasonable; but his sweeping assertion fails to fit
the facts, then or now.

Actually, in official case-evaluations, one finds Skyhook balloons invoked
relatively infrequently compared with “weather balloons.” But in many of the
latter cases, the balloon hypothesis is strained beyond the breaking point. The
official criterion used (Ref. 7. p. %)I is extremely_loose

“1f an object is reported near a bal Ioon faunch Site within an hour after the
scheduled launch times, it 1s classed as a balloon-
with no specification of heights, shapes, distances, etc. Using such a criterion, it is
easy to see why so many “balloon” explanations figure in the official summaries.
There are even “balloon” UFOs whose speed, when inferred from the report, comes
out supersonic! The tiny candles or flashlight bulbs hung on pilot balloons for
nighttrackiug have been repeatedly made the basis for explanations of what wit-
nesses described as huge luminous objects at close range. Within only days of this
writing, | have checked out such a case near Tucson where four adult witnesses
saw, on July 2, 1968, a half-moon-shaped orange-red object hovering for several
minutes at what they estimated to be a few hundred feet above terrain and
perhaps a few miles away over open desert. They watched it tip once, right
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itself, then accelerate and rise over a mountain range and pass off into t
distance in some ten seconds. Because a weather balloon had been reieaseo
earlier (actually about an hour and forty-five minutes earlier) from the rues
airport Weather Bureau station, the official explanation, published idi the mca
press, was that the witnesses had seen a “weather balloon”. A pilot balloon oi
the small type (30-gram) used in this instance rises at about 600 ft/mm, tne
tiny light on it becomes invisible to the naked eye beyond about 10,000 it sian -
range, and the upper-level winds weren’'t even blowing toward the site in ques-
tion. Also the angular size estimated for the observed reddish half-moon was
about twice the lunar diameter, and some said about four times larger. A pilot
balloon light would have to be within about 20-30 feet to appear this large.
Yet such a case will enter the files (if even transmitted to higher echelons) as
a “balloon”, swelling the population of curious balloon-evaluations in official
files.

1. Case 31. Ft. Monmouth, N.J., September 10, 1951

It is clear from Buppelt's discussions (Ref. 5) that a series of radar and
visual sightings near Ft. Monmouth on 9/10/51 and the next day were of critical
importance in affecting official handling of the UFO problem in the ensuing
two-year period. Many details from the official file on these sightings are now
available for scientific scrutiny (Ref. 7). Here, a sighting by two military airmen
flying in a T-33 near Ft. Monmouth will be selected from that series of events
because the sighting was eventually tagged as a weather balloon. As with any
really significant UFO case, it would require far more space than can be used
here to spell out adequately all relevant details, so a very truncated account
must be employed. While flying at 20,000 ft from a Delaware to a Long Island
airbase, the two men in the T-33 spotted an object “round and silver in color”
which at one stage of the attempted intercept appeared flat. The T-33 was put
into a descending turn to try to close on the object but the latter turned
tightly (the airmen stated) and passed rapidly eastward towards the coast of
New jersey and out to sea. A pair of weather balloons (probably radiosonde
balloons but no information thereon given in the files) had been released from
the Evans Signal Laboratory near Ft. Monmouth, and the official evaluation
indicates that this is what the airmen saw.

However, it is stated that the balloons were released at 1112 EDST, and the
sighting began at about 1135 EDST with the T-33 over Point Pleasant, N.T, In
that elapsed time, a radiosonde balloon, inflated to rise at the S00-900 ft/min
rate used for such devices, would have attained an altitude of about 17-18,000
ft, the analysis notes. From this point on, the official analysis seems to be built
on erroneous inferences. The airmen said that, as they tried to turn on the
object, it appeared to execute a 120-degree turn over Freehold, N.J., before
speeding out over the Atlantic. But from the upper winds for that day, it is
clear that the Ft. Monmouth balloon trajectory would have taken it to the
northeast, and by 1135, it would have been about over the coast in the vicinity
of Sea Bright. Hence, at no time in the interval involved could the line of sight
from T-33 to balloon have intersected Freehold, which lies about 15 miles WSW
of the balloon release-point. Instead, had the airmen somehow seen the radio-
sonde balloon from Pt. Pleasant, it would have lain to about their N or NNE
and would have stayed in about that sector until they passed it. Furthermore,
the size of the balloon poses a serious difficulty for the official analysis. Assum-
ing that it had expanded to a diameter of about 15 feet as it ascended to about
the 18.000-ft level, it would have subtended an arc of only 0.6 min, as seen from
the T-33 when the latter passed over Pt. Pleasant. This angular size is, for an
unaided eye, much too small to fit the airmen's descriptions of what they tried
to intercept. In a press interview (Ref. 40), the pilot, Wilbert S. Rogers of
Columbia, Pa., said the object was “perfectly round and flat” and that the
center of the disc was raised “about six feet” and that it appeared to be moving
at an airspeed of the order of 900 mph. The entire reasoning on which the
balloon evaluation is elaborated fails to fit readily established points in the
official case-summary.

Discussion. The possibility that a pilot can be misled by depth-perception
errors and coordinate-reference errors to misconstrue a weather balloon as a
fast-maneuvering object must always be kept in mind. But in the Ft. Monmouth
instance, as in many others that could be discussed in detail, there is a very
large gap between the balloon hypothesis and the facts. The basic sighting-report
here is quite similar to many other daytime sightings by airborne observers who
have seen unconventional disc-like objects pass near their aircraft.
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2. Case 32. Odessa, Wash., December 10,1952

According to an official case-summary (Ref. 7, Kept. 10), two airmen in an
F-94 “made visual and radar contact with a large, round white object larger
than any known type of aircraft” near 1915 I'ST on 12/10/52 near Odessa.
The radar operator in the F-94 had airborne radar contact with the object
for 15 minutes, and during that same interval, ground radar was also track-
ing it. The summary states that “the object appeared to be level with the inter-
cepting F-94 at 26,000 to 27,000 ft,” and it is pointed out that “a dim reddish-
white light came from the object as it hovered, reversed direction almost in-
stantaneously and then disappeared.” It is stated that the skies were clear above
3000 ft. The official evaluation of this incident is “Possible Balloon”, although
the report notes that no upper-air research balloon was known to be in the
area on this date. The principal basis for calling it a balloon was the observers’
description of “large, round and white and extremely large”, and it was re-
marked that the instrument package on some balloon flights is capable of yield-
ing a radar return.

Discussion. To conclude that this was a “Possible Balloon” just on the basis
of the description, “large, round and white and extremely large”, and thereby
to ignore the instantaneous course reversal and the inability of a 600-mph
jet to close with it over a period of 15 minutes seems unreasonable. We may
ignore questions of wind speeds at the altitude of the object and the F-94 be-
cause both would enjoy the same “tail-wind effect”. In 15 minutes, the F-94
would be capable of moving 150 miles relative to any balloon at its altitude.
On the other hand, airborne radar sets of that period would scarcely detect
a target of cross-section represented by the kinds of instrument packages hung
on balloons of the Skyhook type, unless the aircraft were within something
like 10 or 15 miles of it. Yet it is stated that the F-94 was pursuing It under
radar contact for a time interval corresponding to an airpath ten times that
distance. Clearly, categorizing this unkown as a “balloon” was incompatible
with the reported details of the case.

On the other hand, there seems no reason to take seriously Menzel's evalua-
tion of this Odessa F-94 sighting (Ref. 25, p. 62). Menzel evidently had the full
file on this case, for he adds a few details beyond those in Ref. 7, details similar
to those in Ruppelt’s account of the case (Ref. 5) :

“Dim reddish-white lights seemed to be coming from ‘windows’, and no trail
or exhaust teas visible. The pilot attempted to intercept but the object performed
amazing feats—did a chandelle in front of the plane, rushed away, stopped, and
then made straight for the aircraft on a collision course at incredible speed.”

He indicates that after the pilot banked to avoid collision he could not again
locate it visually, although another brief radar contact was obtained. Having
recounted those and other sighting details, Menzel then offers his interpre-
tations :

“In the east, Sirius teas just rising over the horizon at the exact bearing of
the unknown object. Atmospheric refraction would have produced exactly the
phenomenon described. The same atmospheric conditions that caused the mirage
of the star would have caused anomalous radar returns.”

Now stars just above the viewer’s horizon do scintillate and do undergo
turbulent image-displacement, but one must consider quantitative matters. A
refractive excursion of a stellar Image through even a few minutes of arc would
be an extremely large excursion. To suggest that a pilot would report that Sirius
did a chandelle is both to forget realities of astronomy and to do injustice to
the pilot In fact, however, Menzel seems to have done his computations incor-
rectly for it is easily ascertained that Sirius was not even in the Washington
skies at 7:15 p.m. PST on 12/10/52. It lay at about 10 degrees below the east-
ern horizon. A further quite unreasonable element of Menzel's explanation of
the Odessa case is his easy assertion that the radar returns were anomalous
results of the “atmospheric conditions”. Aircraft flying at altitudes of 26,000
ft do not get ground returns on level flight as a result of propagation anomalies.
These extreme forcings of explanations recur throughout Menzel's writings;
one of thier common denominators is lack of attention to relevant quantitative

factors.
3. Case 33. Rosalia, Wash., February 6, 1953

\nother official case-summary of interest here is cited by Menzel (Ref. 25,
" ) Keyhoe (Ref. 4), who studied the case-file on it much earlier, gives
similar information, though In less detail. A B-36, bound for Spokane was
over Rosalia, Wash., at 1:13 a.m. when, as Menzel describes it,
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“the pilot * * * sighted a round white light below him, circling and nstng
speed estimated at 150 to 200 knots as it proceeded cm a southeast cours .

Menzel states that the B-36 . inr
“made a sharp descending turn toward the light, which was tn vie i
period of three to five minutes."

The light was blinking, and Keyhoe mentions that the blink- intervai
mated at about 2 seconds. Hn.

Menzel concurs in the official evaluation of this as a “weather balloon” , K
that a pilot balloon had been released at Fairchild AFB at 1:UJ a- <
remarking that the
“winds aloft at altitudes of 7,000 to 10,000 ft. were from the northwest W|th a
speed of about fifty knots.”

He says that
“computations showed that the existing winds would have carried the balloon to
the southeast, and it would have been over Rosalia, which is 12.5 nautical miles
southeast of Fairchild, in about fifteen minutes."”

In fact, Rosalia lies 33 statute miles SSE of Fairchild, or about twice as far as
Menzel indicates. The net drift of the balloon cannot be deduced simply from
the winds in the 7-10,000-ft. layer ; and, in fact, an examination of the upper-wind
data for that area on February 6 indicates that the winds at lower levels were
blowing out of the southwest. The trajectory of the balloon would have taken it
initially east-northeast, then east, and finally curving back to the southeast as
it got up to near the 10,000-ft. levels. By that time, it would have been already
east of Spokane, nowhere near Rosalia.

The small light (candle or flashlight bulb) used on night pibal runs is almost
invisible to the naked eye beyond a few miles’ distance. (A 1-candle source at
3,000 ft. is equivalent to a star of about the first magnitude. At 6 miles, then, one
finds that the same source equals the luminosity of a sixth-magnitude star, the
limit of human vision under the most favorable conditions. For a pilot, looking
out of a cockpit with slight inside glare to spot a 1-candle source against a dark
background would require that the source be only a few miles away.) At some
30 miles, the B-36 pilot could not have seen the small light on a ballon east of
Spokane.

Menzel states that

“the balloon carried white running lights which accounted for the blinking
described, and the circling climb of the UFO is typical of a balloon’s course.”

Neither inference is supportable. The light used on pilot balloons is a steady
source; only if one were right above it, with its random swing causing
intermittent occultation. would one ever perceive blinking. But then, flying at
B-36 speeds, the pilot would have swept over the sector of perceptible occultation
in only a matter of seconds. Yet here the pilot watched it for a reported 3-5
minutes. Furthermore, “circling climb” cannot be called “typical of a balloon’s
course.” The balloon trajectory is controlled by the ambient wind shears and
only with unusually strong directional shears would a pilot flying a straight
course perceive a pilot balloon to be “circling.”

In all, there appear to be so many serious difficulties with the balloon
explanation for the Rosalia sighting that it is not possible to accept Menzel's
statement:

“Thus all the evidence supports ATIC’s conclusion that the UFO loas a weather
balloon.”

4- Case 34. Boston, Mass., June 1,1954

At 0930 EDST, a Paris-New York TWA Constellation was passing near Boston
when the cockpit crew spotted “a large, white-colored disc-like object” overhead
(Ref. 41). Capt. Charles .T. Kratovil, copilot W. R. Davis, and flight engineer
Harold Raney all watched it for a total time of 10 minutes as they flew on their
own southwestward course to New York. They would occasionally lose it behind
overlying clouds. Knowing that they were flying into headwinds, they concluded
that it could not be any kind of balloon, so they radioed the Boston airport
control tower, which informed him that jets were scrambled and saw the object,
but could not close with it.

After landing in New York, Capt. Kratovil was informed that official spokesmen
had attributed the sighting to a “weather balloon” released from Grenier AFB,
in New Hampshire.

”
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Discussion.—1 am still in the process of trying to locate Kratovil to confirm
sighting details; but the fact that four newspaper accounts for that day give the
same information about the major points probably justifies acceptance of those
points. From upper-wind data for that area and time, | have confirmed the
presence of fairly strong flow from the WSW aloft, whence Kratovil's press
comment, “If this was a weather balloon, it's the first time | ever saw one
traveling against the wind,” seems reasonable. The cruising speed of a Constella-
tion is around 300 mph, so during the reported 10 minutes’ duration of the crew’s
sighting, they moved about 50 miles relative to the air, so it would have been
impossible for them to have kept a weather balloon in sight for this long.
Furthermore, it was about 1.5 hours after scheduled balloon-release time, so that
even a small balloon would have either burst or passed to altitudes too high to
be visible. Finally, with flow out of the southwest sector from surface to above
20,000 ft., any balloon from Grenier AFB would have been carried along a
trajectory nowhere near where the TWA crew spotted the “large, white-colored,
disc-like object” overhead.

5. In my flies are many other “balloon” cases from the past twenty years, cases
that ought never have been so labelled, had the evaluators kept relevant quan-
titative points in mind. To ignore most of the salient features of a sighting in
order to advance an easy “balloon” explanation is only one more of many different
ways in which some very puzzling UFO observations have been shoved out of
sight.

W HY AREN'T UFO's EVER TRACKED HY RADAR?

The skeptic who asks this question, and many do, is asking a very reasonable
question. With so much radar equipment deployed all over the world, and
especially within the United States, it seems sensible to expect that, if there are
any airborne devices maneuvering in our airspace, they ought to show up on
radars once in a while- They do indeed, and have been doing so for all of the two
decades that radar has been in widespread use. Here, as with so many other
general misconceptions about the true state of the UFO problem, we encounter
disturbingly large amounts of misinformation. As with other categories of UFO
misinformation, the only adequate corrective is detailed discussion of large
numbers of individual cases. Only space limitations preclude discussion of dozens
of striking radar-tracking incidents involving UFOs, both here and abroad;
they do exist.

1. Case 85. Fukuoka, Japan, October 15,1948.

A very early radar-UFO case, still held as an official Unidentified, involved an
attempted interception of the unknown object by an F-61 flying near Fukuoka.
Japan, at about 11:00 p.m. local time on 10/15/48. The official file on this incident
is lengthy (Ref. 42) ; only the highlights can be recounted here. The F-61 (with
pilot and radar operator) made six attempts to close with the unknown, from
which a radar return was repeatedly obtained with the airborne radar. Each time
the radarman would get a contact and the F-61 pilot tried to close, the unknown
would accelerate and pass out of range. Although the radar return seemed
comparable to that of a conventional aircraft,

“the radar observer estimated that on three of the sightings, the object traveled
seven miles in approximately twenty seconds, giving a speed of approximately
ti0r mph”

In another passage, the official case-file remarks that
“when the F-61 approached within 12,000 feet, the target executed a 1800 turn
and dived under the F-61,”
adding that
“the F-61 attempted to dive with the target but teas unable to keep pace.”

The report mentions that the unknown
“could go almost straight up or down out of radar elevation limits,"”
and asserts further that
“this aircraft seemed to be cognizant of the whereabouts of the F-61 at all
times *»

The F-61 airmen, 1st Lt. Oliver Hemphill (pilot) and 2d Lt. Barton Halter
(radarman) are described in the report as being
“of excellent character and intelligence and are trained observers.”

Hemphill, drawing on his combat experience in the European theater, said
that
“the only aircraft | can compare our targets to is the German UE-163.”
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To experience a looming mirage, the observer’'s eye must be located mithe a
pheric layer wherein the temperature anomalously increases with neigni i -
version layer), and the miraged target in the object-field must 8180
the inversion layer. Inversion layers are essentially horizontally, ana tne at -t
encountered values of the inversion lapse rates are such that refraction !
lies are confined to very small departures from the horizontal, as notea a
under remarks on mirages. All of these points are well-understood princip
meteorological optics. However, Menzel has attempted to account for sucn n s
as Dr. Clyde Tombaugh saw overhead at Las Cruces in August 1949 in teims
"inversion” refraction or reflection effects. Since | have discussed the quan 1 -
tive unreasonableness of this contention elsewhere, X will not here elaborate t
point, except to say that if inversions were capable of producing the optical
disturbances that Menzel has assumed, astronomers would long since have giv n
up any attempt to study the stars by looking at them through our atmospnere.
Other atmospheric-optical anomalies have been adduced by Menzel in his
CFO discussions. He has repeatedly suggested that layers of haze or mist cause
remarkable enlargement of the apparent images of stars and planets. By enlarge-
ment, he makes very clear that he means radial enlargements in all directions
such that the eye sees not a vertical streak of the sort well-known to astronomers
as resulting from near-horizon refraction effects, but rather a circular image of
very large angular size. Menzel even describes a sighting that he himself made,
over Arctic regions in an Air Force aircraft, in which the image of Sirius was
enlarged to an angular size of over ten minutes of arc (one-third of lunar
diameter). | have discussed that sighting with a number of astronomers, and not
one is aware of anything that has ever been seen by any astronomer that approxi-
mates such an instance. In fact, it would require such a peculiar axially-
symmetric distribution of refractive index, which miraculously followed the
speeding aircraft along as it moved through the atmosphere, that it seems quite
hopeless to explain what Menzel has reported seeing in terms of refraction effects.
Since Dr. Menzel's writings on UFO'’s have evidently had, in some quarters,
a marked effect on attitudes towards UFOs, | regard that effect as deleterious.
If 1 felt that we were dealing here with just a slight difference of opinion about
rather controversial scientific matters on the edge of present knowledge. | would
withhold strong comment. However. | wish to say for the record, that | regard
the majority of Dr. Menzel's purported meteorological-optical UFO explanations
as simply scientifically incorrect. 1 could, but shall not here, enlarge upon
similar critique of official explanations that have invoked such arguments.

3 Atmospheric eledtricity

One phenomenon in the area of atmospheric electricity to which appeal has
been made from the earliest years of investigations of the UFO phenomena
is that of ball lightning. For example, a fairly extensive discussion of ball
lightning was prepared by the U.S. Weather Bureau for inclusion in the 1949
Project Grudge report (Ref. 6). It was concluded in that report that ball light-
ning was most unlikely as an explanation for any of the cases which were
considered in that report (about 250). Periodically, in succeeding years, one
or another writer has come up with that same idea that maybe people who
report UFOs are really seeing ball lightning. No one ever tried to pursue this
idea very far, until P. J. Klass began writing on it. Although his ideas have
received some attention in magazines, there is little enough scientific backup
to his contentions that they are quite unlikely to have the same measure of
effect that Menzel's previous writings have had. For that reason, | shall not
here elaborate on my strong objections to Klass' arguments. | spelled them
out in considerable detail in a talk presented last March at a UFO Symposium
in Montreal held by the Canadian Aeronautics and Space Institute. Klass has
ignored most of what is known about ball lightning and most of what is known
about plasmas and also most of what is known about interesting UFOs in
developing his curious thesis. It cannot be regarded as a scientifically significant
contribution to illumination of the UFO problem.

4. Radar propegation anaralies

In the past twenty years, there have been many instances in which unidenti-
fied objects have been tracked on radar, many of them with concurrent visual
observations. Some examples have been cited above. It is always necessary to
approach a radar unidentified with full knowledge of the numerous ways in
which false returns can be produced on radar sets. The physics of “ducting”
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or ‘trapping” is generally quite well understood. As with mirages, the allowed
angle of elevation of the radar beam can only depart from zero by a few tens
of minutes of arc for typically occurring inversions and humidity gradients.
Ducting with beam angles in excess of a degree or so woulld require unheard
of atmospheric temperature or humidity gradients. Care must be taken in inter-
preting that statement, since beam-angles have to be distinguished from angles
of elevation of the beam axis. For the latter reason, a beam-axis elevation of,
say, two degrees still involves emission of some radar energy at angles so low
that some may be trapped, yielding “ground returns” despite the higher eleva-
tion of the axis. All such points are well described in an extensive literature
of radar propagation physics.

In addition to trapping and ground return effects, spurious returns can come
from insects, birds, and atmospheric refractive-index anomalies that generate
radar echoes termed “angels”. These are low-intensity returns that no experi-
enced operator would be likely to confuse with the strong return from an air-
craft or other large metallic object.

Also, other peculiar radar effects such as interference with other nearby
sets, forward scatter from weak tropospheric discontinuities (see work of
Atlas and others), and odd secondary reflections from ground targets need to
be kept in mind.

When one analyzes some of the famous radar-tracking cases in the UFO
literature, none of these propagation anomalies seem typical as accounting
for the more interesting cases. (Several examples have already been discussed,
(cases 32,35,36,37,38, and 39).)

SUMMARY AND RECOMMENDATIONS

In summary, | wish to emphasize that my own study of the UFO problem
has convinced me that we must rapidly escalate serious scientific attention to
this extraordinarily intriguing puzzle.

I believe that the scientific community has been seriously misinformed for
twenty years about the potential importance of UFOs. I do not wish here to
elaborate on my own interpretation of the history behind that long period of
misinformation ; I only wish to urge the Committee on Science and Astronautics
to take whatever steps are within their power to alter this situation without
further delay.

The present Symposium is an excellent step in the latter direction. | strongly
urge your Committee that further efforts in the same direction be made in
the near future. | believe that extensive hearings before your Committee, as
well as before other Congressional committees having concern with this problem,
are needed.

The possibility that the Earth might be under surveillance by some high
civilization in command of a technology far beyond ours must not be overlooked
in weighing the UFO problem. I am one of those who lean strongly towards the
extraterrestrial hypothesis. | arrived at that point by a process of elimination
of other alternative hypotheses, not by arguments based on what | could call
“irrefutable proof.” 1 am convinced that the recurrent observations by reliable
citizens here and abroad over the past twenty years cannot be brushed aside as
nonsense, but rather need to be taken extremely seriously as evidence that some
phenomenon is going on which we simply do not understand. Although there is no
current basis for concluding that hostility and grave hazard lie behind the UFO
phenomenology, we cannot be entirely sure of that. For all of these reasons,
greatly expanded scientific and public attention to the UFO problem is urgently
needed.

The proposal that serious attention be given to the hypothesis of an extrater-
restrial origin of UFOs raises many intriguing questions, only a few of which
can be discussed meaningfully. A very standard question of skepticism is “Why
no contact?” Here, the best answer is merely a cautionary remark that one would
certainly be unjustified in extrapolating all human motives and reasons to any
other intelligent civilization. It is conceivable that an avoidance of premature
contact would be one of the characteristic features of surveillance of a less ad-
vanced civilization; other conceivable rationales can be suggested. All are specula-
tive, however; what is urgently needed is a far more vigorous scientific investiga-
tion of the full spectrum of UFO phenomena, and the House Committee
on Science and Astronautics could perform a very significant service by taking
steps aimed in that direction.
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Our next participant is Dr. Carl Sagan.

Dr. Sagan is associate professor of astronomy in the Department
of Astronomy and Center for Radiophysics and Space Research in
Cornell University, having just recently left Harvard University. He
has written over 100 scientific papers, and several articles for Encyclo-
pedia Britannica, Americana. He is coauthor of several books. Dr.
Sagan, we are delighted you are participating with us in this sympo-
sium this morning and you may proceed.

(The biography of Dr. Sagan follows:)

Dr. Carl Sagan

Dr. Carl Sagan is Associate Professor of Astronomy in the Center for Radio-
physics and Space Research at Cornell University, Ithaca, New York. He received
his A.B. and B.S., an M.S. in Physics and his Ph.D. in Astronomy and Astro-
physics, all from the University of Chicago. Since then he has held positions
at the University of California, Berkeley; at Stanford University Medical
School (as Assistant Professor of Genetics) ; and at Harvard University and the
Smithsonian Astrophysical Observatory. Dr. Sagan’s major research interests
are on the physics and chemistry of planetary atmospheres and surfaces, the
origin of life on earth, and exobiology. He has played a leading role in establish-
ing, for example, that the surface of Venus is very hot and that major eleva-
tion differences exist on Mars, and has been a principal exponent of the view that
organic molecules are to be found on Jupiter. Dr. Sagan has served on many
advisory groups to the National Aeronautics and Space Administration and to
the National Academy of Sciences, as well as such international organizations
as COSPAR and the International Astronomical Union. He was a member of
the Committee to review Project Blue Book for the Air Force Scientific Ad-
visory Board. A winner of the Smith Prize at Harvard in 1964 and Condon
Lecturer in the State of Oregon in 1968, Dr. Sagan is shortly to assume additional
duties as Editor of the planetary sciences journal, ICARUS. He has been active
in educational innovations, regularly teaches in the South, and is a lecturer
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in the astronaut training program in Houston. In addition to well over a

scientific papers, and several articles written for the Encyclopedias rmta
and Americana, Dr. Sagan is co-author of “The Atmospheres of Mars ana v
(1961), “Planets” (1966), and “Intelligent Life in the Universe. (19bb).

STATEMENT OF DR. CARL SAGAN, DEPARTMENT OF ASTRONOMY,
CORNELL UNIVERSITY, ITHACA, N.Y.

Dr. Sagan. Thank you very much, Congressman Roush.

As | understand what the committee would like from me, is a dis-
cussion of the likelihood of intelligent extraterrestrial life, and since
this estimate is to be made in this symposium, clearly it is the hypo-
thesis that unidentified objects are of extraterrestrial origin which
the committee must have in mind. L o

I'm delighted to tell about contemporary scientific thinking along
these lines, but let me begin by saying that I do not think the evidence
is at all persuasive, that UFO'’s are of intelligent extraterrestrial
origin, nor do | think the evidence is convincing that no UFO s are
of inte_IIiEentextraterrestrial origin. .

I think as each of the preceding speakers has mentioned, but per-
haps not sufficiently emphasized, that the question is very much an
open one, and it is certainly too soon to harden attitudes and make any
permanent contentions on the subject. ) .

| find that the discussion, like élsewhere, is best evaluated if we con-
sider the question of life on earth. | suppose that if you had all your
prejudices removed and were concerned with the question of whether
the earth was populated by life of any sort, how would you go about
finding out?

If, for example, we were on some other planet, let’'s say Mars, and
looking at the Earth, what would we see? Fortunately we now have
meteorolgical satellite photographs of the earth at various resolu-
tions, so we can answer the question. The first large slide. _

This is a photograph of the earth. That is the full earth, which
you are looking at which is primarily cloud cover. This is the Pacific
Ocean. You can see southern California in the upper right, and, as ad-
vertised by the local chamber of commerce, you can see it is cloud free.
[Laughter.]

Dr. Sagan. Now, it is clear that very little information about the
earth, much less possibility of life on it, is obtained by a picture at this
resolution.

The next large slide is a TIROS photograph of the earth at about
1-mile resolution, that is, things smaller than a mile cannot be seen,
and very prolonged scrutiny of the entire eastern seaboard of the
United States shows no sign of life, intelligent, or otherwise.

We have looked at several thousand photographs of the earth, and
you may be interested to see that there is no sign of life, not only in
Negv York or Washington, but also in Peking, Moscow, London, Paris,
and so on.

The reason is that human beings have transformed the earth at this
kind of scale very little, and therefore the artifacts of human intelli-
gence are just not detectable photographically in the daytime with this
sort of resolution. :

The next slide shows one of the few successful finds of intelligent
life on earth that we made; down toward the lower left you can see
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a kind of grid, a kind of crisscross pattern, a rectangular area. This
is a photograph taken near Cochran, Ontario, in Canada. What we
are looking at are swaths cut by Io?]gers through the forest. They cut
many swaths in parallel, then another parallel sequence of swaths at
right angles. Then the snow fell, heightening contrast, so that is the
reason for the tic-tac-toe pattern. The sequence of straight lines there
is anomalous. You would not expect it by geological processes. If you
found that on another planet you would begin to expect there is life
there. This is a photograph at about a tenth of a mile resolution, and
is far better than the best photographs we have of Mars. The photo-
graphs we have of Mars are, of course, better than of any other planet.
Therefore, to exclude intelligent life on another planet photographi-
cally is certainly premature. We could not exclude life on earth with
this same sort of resolution.

However, there are other reasons why intelligent life on the other
planets of this solar system are moderately unlikely.

To continue this sequence of photographs, | should say there are
only about one in a thousand photographs where this resolution of the
earth gives any sign of life.

The next photograph, however, shows a resolution about three times
better. That is a Gemini capsule in the lower left-hand corner and we
are looking at the vicinity of the Imperial Valley in California. You
are just on the verge of resolving the contour patterns of fields, for
agricultural purposes.

_The next slide shows us an area between Sacramento and San Fran-
cisco, which has a very clear ?eometrlc pattern. It is quite obvious that
this is the result of some intelligent activity on the earth.

You can see an airport, a rallway, the monotonous pattern of hous-
ing developments in the upper right. You can see the patterns of con-
tour fields. And this is such a highly geometrized picture, that it is
clearly the result of some intelligence.

However, a photograph taken of this same area, only let's say 100,000
years ago, when there certainly was lots of life on earth, would show
none of these features, because these are all the signs of our present
technical civilization.

So even though the earth was full of life, and human beings were
very much in evidence 100,000 years ago, none of this would be detect-
able by such photography. To detect individual organisms on earth,
we have to have a photographic resolution about 10 times better than
this, then we occasionallﬁ see things like these in the next slide. All
those little dots casting shadows are cows in a field in California.

There are other ways of detecting intelligent life on the earth. From
the vantage point of Mars, detecting, say, the lights of cities at night, is
extremely marginal, and in fact the only way of doing it would be
to point a small radio telescope at the earth, and then as the North
American Continent turned toward Mars, there would be this blast
of radio emission from domestic television transmission that pro-
longed scrutiny would indicate some sign of intelligent life on the
earth. )

In fact, it is radio communications which is the only reasonable
method of communications over very large distances. It is a remark-
able fact that the largest radio telescope on the earth at the present
time, the Arecibo dish in Puerto Kico, is capable of communicating
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with another dish, similarly outfitted if one existed at the incredible
distance of 1,000 light years away, a light year being about 6.6 trillion
miles, and the distance to the nearest star being a little over 4 light
years. _

Now, let me then go to the question of the cosmic perspective of
where we are. .

We are, of coursg, sitting on a planet, the third from the Sun, which
is going around the Sun, which is a star-like, and the other stars

visible on a clear niPht to the naked eye.

The first small slide will give an impression of what happens when
you point a moderate telescope in the direction of the center of the
Milky Way Galaxy. ]

This is a Photograph of a star cloud. You are looking at tens of
thousands of suns here. In fact, the number of suns in our galaxy is
about 150,000 million.

They are collected into a disk-shaped pattern, shown in the next
slide; the next slide will show a photo%raph of the nearest galaxy like
our own. That fuzzy spiral thingI in the middle is M-31, that is also
known as the Great Galaxy Andromeda, and if that were a photo-
graph of our sralaxy. we would be situated extremely far out, in fact,
a little far off the slide, very much in the galactic boon docks. The
Sun is nowhere near the center of the galaxy. It is a very out-of-the-
wav rural location we happen tobe in.

Now, in collection of 150,000 million stars in the Milky Way Galaxy,
our sun is just one, and there are at least billions of other gallaxies,
and the last slide, will show you what happens if you point a tele-
scope away from the obscuring dust and stars in the galaxy. You then
start seeing dozens of other galaxies, everyone of those funny-shaped
SEiraI and irregular-shaped things there, and some of the spherical-
shaped ones, are other galaxies, each of which are containing about
100 billion stars as well.

So it is clear that there are in the accessible universe, some hundreds
of billions of billions of stars, all more or less like our own.

Now, if we want to assess the likelihood that there are intelligent
civilizations somewhere in advance of our own, on planets of other
stars in our own galaxy, we have to ask questions which cover a variety
of scientific subjects, some of which are fairly well known, some of
which are extremely poorly known. For a numerical assessment of
whether there is likely intelligence in other parts of the galaxy in a
form we do not have at present, let me indicate the kinds of things we
know. It depends on the rate of star formation.

It depends on the likelihood that the ggven star has planets. It de-
ends on the likelihood at least one of those planets is at a position
rom the essential star which is suitable for the origin of life. It de-

pends on the likelihood that the origin of life actually occurs on that
planet. It depends on the probability life once arisen on that planet
will evolve to some intelligence. It depends on the likelihood that in-
telligence, once emerged, will develop a technical civilization. And it
depends on the lifetime of the technical civilization, because technical
civilization of a very short lifetime, will result in very few technical
cvilizations being around at any given time. We know something about
some of these. There is some reason to believe that planets are a reason-
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able likely accompaniment of star formation, that the solar system in
other words is a fairly common event in the galaxy and is not unique.
There are laboratory exgeriments on the origin of life, in which the
early conditions on earth have been duplicated in the laboratory. It
turns out that at least the molecules fundamental to living systems, are
produced relatively easy, physics and chemistry apparently made in
such a way that the origin of life may be a likely event.

Beyond that it is difficult to do laboratory experiments, because
evolution takes billions of years, and scientists aren’t that patient.
Therefore, it is just a question of intelligent and knowledgeable
estimates.

Here, some scientists believe that the evolution of intelligence and
technical civilization is very likely. Others believe it is a very remark-
able and unusual event and" by thé merest fluke did it happen here.

_I don't think that this is the place to go into this very difficult ques-
tion in any great detail. Let me merely say that much more important
than these uncertainties is the question of the life of a technical civil-
ization, judging from the events on the earth, one might say the likeli-
hood of our civilization lasting only a few decades more, might be a
fairly high probability, and if that is typical of other civilizations,
then'it is clear there aren’'t any other humans around.

On the other hand, if civilizations tend to have very long lifetimes,
it Imay be there are large numbers of technical civilizations in the
galaxy.

Now, one thing is clear, which is this: If there are other technical
civilizations, any random one of them is likely to be vastly in advance
of our own technical civilization. For example, we are only 10 or 15
years into having the technology of interstellar communication by
radio astronomy. It is unlikely there is any other civilization in the
galaxy that is that backward in their technical expertise.

Mr. Mirter. Doctor, didn't Sir Bernard Lovell receive electrical
pulses he can't explain ? ] ] )

Dr. sagan.Yes, sir. There are now five objects in the heavens called
pulsars, which are objects which are sending out radiation which is
modulated with a frequency of about one per second; also there are sub-
modulations. There are a variety of hypotheses to explain these things,
some of which involve the oscillations of very old stars. There are
certain difficulties with each hypothesis. The first suggestion made by
the British at Cambridge, when they encountered this phenomenon was
perhaps it was a beacon of some extraterrestrial civilization. That is
not now their favored hypothesis. It is not clear that that is totally
absurd, but in fact the scientific method to be used in that case is rather
similar to the one to be used in this case. That s, it is a puzzling phenom-
enon. One therefore excludes all physical explanations that one pos-
sibly can before going to the much more hypothetical possibility of
intelligence being involved.

So, that is the present state of work in that field. For data gatherin
to get better information, and the refinement of the purely physica
hye\?thesis. . ) L

ell, I was saying that if there are other civilizations, many of them
are likely to be far in advance of our own, and this, therefore, raises the
question of how likely it is that they can traverse interstellar space
and come from planets or some other star to here.
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I should first emphasize that the distances between the stars aie
absolutely huge. Light, faster than which nothing can travel, takes
412 years to get from here to the nearest star. . "

r. Roush. Excuse me, isn't that a rather arbitrary statement-

Dr. sagan. | don't think so. Perhaps you can tell me why you think
it might be, then | can tell you why I think it isn't. .

Mr. R oush. In my opening statement | referred to the new audacity
of imagination John Dewey had spoken of. |1'm thinking of imagina-
tive terms, not factual terms. . .

Dr. sagan. Let me say in a sentence, why most physicists believe no
material object can travel faster than light. That takes us into ques-
tions of the theory of relativity, which has had previous encounters
with congressional committees, and perhaps we don't want to go into
that in very great detail. . .

But the ‘eSsential point is, that in making a few, very few assump-
tions, one of which was, the one we are talking about, nothing goes
faster, Einstein was able to then derive a whole body of predictions
which are confirmed in vast detail. Therefore, if someone says that is
not a good idea, that things can travel faster than light, then they
have to come up with a physical theory which explains everything we
know in a way that is consistent with the idea that you can travel faster
than light. No one has succeeded in doing that. Many physicists, have
tried. Therefore, the present belief is that you can't. But that, of course,
is a htime—dependent statement. It may be that this isn't the ultimate
truth.

In physics, as in much of all science, there are no permanent truths,
There is a set of approximations, getting closer and closer, and people
must always be ready to revise what has been in the past thought to
be the absolute gospel truth. If | might say, to revise opinions, is one
which is frequent in science, and less frequént in politics. [Laughter.]

Dr. sagan. So, in the context of contemporary science, | 'm obviously
speaking in that context, one cannot travel faster than light.

So the distances between the stars are extremely large. Of course,
any contemporary space vehicle would take a ridiculous amount of
time to get from here to anywhere else, but we are not talking about
contemporary space vehicles. The question, “Is there any conceivable
method of traveling from one place to another very close to the speed
of light, and therefore get reasonable transit times?” involves extrap-
olations of technology of a very difficult sort. However, let me merely
say at least some people who have looked into the subject have con-
cluded that it is not out of the question, even with contemE:)orary
principles of science, to imagine vehicles capable of traveling close to
the speed of light, between the stars.

This doesn’t mean that it happens. There may in fact be insuperable
engineering difficulties we don't know about, but there is nothing in
the physics that prohibits interstellar space flight.

So any estimate of how likely it is that we would be visited by an
extraterrestrial intelligent civilization, depends not only on how many
of them are there, but on what kind of transport they have, and how
often they launch their space vehicles, even very optimistic estimates
for all these numbers, gives a conclusion that an advance civilization
comes here very rarely. But | again emphasize the great uncertainty in
any of these numerical estimates, as they involve parts of science we
don’t know very much about.
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So, to conclude what | understand is the main reason why this
committee has asked me to testify, it is not beyond any question of
doubt that we can be visited. There are great difficulties from our

resent point of view. They are not insuperable. And if Dr. McDonald,
or example, were to present me with extremely convincing evidence
of an advanced technology in a UFO, | could not say to him that is
impossible, because | know you can't get from there to here, or | can't
say to him that is impossible because | know there aren't any other
guvs up there.

On the other hand, | would of course demand very firm evidence
before | would say, well, that seems to be a very likely hypothesis.

So | would like to spend just a few minutes to come more closely to
the subject of this symposium.

First of all, | think it is clear to the committee, but this point should
be emphasized very strongly, that there are very intense, predispos-
ing, emotional factors in this subject.

There are individuals who very strongly want to believe that UFO's
are of intelligent extraterrestrial origin. Essentially to my view, for
religious motives; that is, things are so bad down here, maybe some-
body from up there will come and save us from ourselves. This takes
all sorts of subtle and not so subtle forms. There are also predisposing
emotional factors in the other direction; people who very much want
to believe UFQO'’s are not of intelligent extraterrestrial origins, be-
cause that would be threatening to our conception of us as being the
pinnacle of creation. We would find it very upsetting to discover that
we are not, that we are just a sort of two-bit civilization.

It is clear that the scientific method says you don't take either of
those views, and you simply keep an open mind and pursue whatever
facts are at hand with as many diverse hypotheses as possible, and
try to eliminate each suggested hypothesis, and see if you are lucky
with any one.

I might mention that, on this symposium, there are no individuals
who strongly disbelieve in the extraterrestrial origin of UFO’s and
therefore there is a certain view, not necessarily one | strongly agree
with—but there is a certain view this committee is not hearing today,
along those lines.

Finally, let me say something about the question of priorities, which
Congressman Rumsfeld asked us for, and the question of significance.

Now, the possibility of discovering something about extraterrestrial
life, life originated on some other planet, is of the very highest interest
for biology and in fact for all science. A bona fide example of extra-
terrestrial life even in a very simple form, would revolutionize biology.
It would have both practical and fundamental scientific benefits, which
are very hard to assess, it would truly be immense.

Now, if the answer to this sort of profound scientific question lies
right at hand, it would be folly to i?nore it. If we are being visited
by representatives of extraterrestrial life, just stick our heads in the
sand, would be a very bad policy, | think.

On the other hand, to mount a major effort to_investigate these
things, | think requires some harder evidence than is now at hand.

It is clear that if such an effort were mounted, some information on
atmospheric physics would be forthcoming. | think some information
on psychology would certainly be forthcoming. | have the impression
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that the capability of human populations to selfidelusion, has n
accorded appropriate weight in these considerations, inere is aii
estiing book published about a century ago by McKay called™ E

dinary Popular Delusions and the Madness of Crowds,

commend to the committee. It goes into such thmgs as alchemy,
witchcraft. After all, there have been centuries in whica these uimgs
were considered to be as obviously true as anything, and ye

know that this is really nonsense. . i

So the possibility of these sort of delusions having a ki T
temporary guise as UFO'’s should not be thrown out a °S e
do not think that explains most or all of the unidentified setti & ¢

Since the funds are so Ipalnfully tragically short for scien
the priority question boils down to this: In the search tor x
restrial lifé there is a high risk, high possibility, that is t e one we
are talking about today; namely, UFO’s—there is a hign risk t a
they are not of extraterrestrial origin, but if they are, we are sure
going to learn alot. . ] .

Compared to that, there is a moderate risk, significant return pos-
sibility, and that is, looking for life even simple forms on nearby
planets, and searching for intelligent radio communications by the
techniques of radio astronomK. Here it is clear there will be significant
paydirt of one sort or another for what | gather is a comparable
sort of investment, _ .. o,

So if Congress Is interested, and I'm not sure it is, | think it mlght
very well ought to be, but if Congress is interested in a pursuit of the
guestion of extraterrestrial life, | believe it would be much better
advised to support the biology, the Mariner, and Voyager programs
of NASA, and the radio astronomy programs of the National Science
Foundation, than to pour very much money into this study of UFO'’s.

On the other hand, | think a moderate support of investigations of
UFO'’s might very well have some scientific paydirt in it, but perhaps
not the one that we are talking about today.

Mr. Chairman that concludes my statement except that | request
that you include for the record a statement entitled “Unidentified Fly-
ing Objects” that | prepared for the Encyclopedia Americana.

UNIDENTIFIED FLYING OBJECTS*
(by Carl Sagan)

Unidentified flying dbjects (UFO %) is the generic term for moving aerial or
celestial phenomena, detected visually or by radar, whose nature is not immedi-
ately understood. Interest in these objects stems from speculation that some of
them are the products of civilizations beyond the earth, and from the psychologi-
cal insights into contemporary human problems that this interpretation provides.

Observations. Unidentified flying objects have been described variously as
rapidly moving or hovering: disc-shaped, cigar-shaped, or ball-shaped; moving
silently or noisily; with a fiery exhaust, or with no exhaust whatever; accom-
pained by flashing ligits, or uniformly glowing with a silvery cast. The diversity
of the observations suggests that UFO s have no common origin and that the use
of such terms as UFO s or “flying saucers” serves only to confuse the issue by
grouping generically a variety of unrelated phenomena.

In the United States, popular interest in unidentified flying objects began on
June 24, 1947, when a group of rapidly moving, glistening objects was observed@

]mj}ln Encyclopedia Americana (New York: Grolier) and In Bull. Atom. S, 1s, (6), 43,
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from the air in daytime, near Mount Rainier, Washington. The obsener, a Seat-
tle resident, dubbed them ““Flying saucers.” The sighting received extensive pub-
licity. Somewhat similar sightings have been reported ever since. The differences
aniong these observations, however, are as striking as the observations them-
selhes.

Investigations. Because of its national defense resposibility, the U.S. Air
Force investigates reports of unidentified flying object over the United States.
The number of sightings investigated in 1947-65 is shown in the following table.

Reported sightings of UFO'%, 1947-65

Year Number Year Nurrber
147 79 1957 1,178
1948 143 1958 473
1949 186 1959 364
1950 169 1960 557
1951 121 1961 591
1952 - 1,501 1962 474
1953 425 1963 399
194 429 19%4 572
1955 404 1965 886
1956 778

@WM%%&F%E& RO Pkt Fying Jojects, (Baningtan

Evaluation of these reports is diffiault. Observations frequently are sketchy,
and different reports of the same phenomenon are often dissimilar, or even irre-
concilable. Observers tend to exaggerate. Deliberate hoaxes, some involving dou-
ble-exposure photogarphy, have been perpetrated. After allowances are made for
these factors, the accepted scientific procedure is to attempt an explanation of
the observations in terms of phenomena independently observed and understood.
Only if an observation is rigorously inexplicable in terms of known phenomena
does the scientist introduces altemative hypotheses for which there is no other
evidence. Such hypotheses must still be consistent with all other available scien-
tific information.

The identity of most UFO % has been established as belonging to one of
the following categories: unconventional aircraft; aircraft under uncommon
weather condrtions; aircraft with unusual extermal light pattems; meteorolo-
gical and other high-altitude bal loons; artificial earth satellites; flods of birds;
reflections of searchlights or headlights off clouds; reflection of sunlight from
shiny surfaces; luminescent organisms (including one case of a firefly lodged
between two adjacent panes of glass in an airplane cockpit window) ; optical
mirages and looming; lenticular cloud formations; ball lighting; sun dogs;
meteors, including green firgalls; planets, especially Venus; bright stars; and
the aurora borealis.

Radar detection of unidentified flying dbjects has also occurred occasionally.
Many of these sightings have been explained as radar reflections from tempera-
ture inversion layers in the atmosphere and other sources of radar “angels.”

Considering the diffiaulties involved in tracking down visual and radar sight-
ings, Itisremarkable that all but a few percent of the reported UF O s have been
identified as naturally occurring— if sometimes unusual— phenomena. It is of
some interest that the UF O Swhich are unidentified do not fall into one uniform
category of motion, oolor, lighting, efc., but rather run through the same range
of these variables as the identified UFO s In October 1957, Sputnik 1, the first
earth-orbiting artificial satellite, was launched. Of 1,178 UFO sightings in that
year, 701 occurred between October and December. The clear implication is that
Sputnik and Its attendant publicity were responsible for many UFO sightings.

Earlier, in July 1952, a set of visual and radar observations of unidentified
Fflying objects over Washington, D.C., caused substantial public concem. Govern-
ment concern was reflected in the creation in November of that year of a special
panel to evaluate these reports. The panel was established by the Office of
Scietific Intelligence of the Central Intelligence Agency, and was headed by
the late Professor H. P. Robertson of the Califomia Institute of Technology-
The Robertson parel, after a thorough investigation of the UFO reports to that
date, concluded that all were probably natural phenomena, wrongly interpreted.

The most reliable testimony is that of the professional astronomer. Professor
Jesse U. CGreenstein of Mount Wilson and Palomar Observatories (author of the

97-818—68-—— 7
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Astronomy article on pages 90-95) has pointed out that a vehicle 100 feet (30.“
meters) in diameter, at an altitude of 50 miles (S0.5 km), would ieave a oro
track on photographic plates of the sky taken with large telescopes. lhis tracK
could be distinguished easily from those of ordinary astronomical objects sucn
ns stars, meteors, and comets. Nevertheless, it appears that such tracks or unam-
biguous visual observations of classical UFO’s have never been made by proies-
sional astronomers.

For example, in the Harvard Meteor Project performed in New Mexico durlng
the period 1954-58, extensive photographic observations were made by ouper-
Schmidt cameras, with a 60° field of view. In all, a surface area of about .1,000
square miles (7,700 sq km) was observed to a height of about 50 miles (80 km)
for a total period of about 3,000 hours. Visual and photographic observations
were made which could detect objects almost as faint as the faintest objects
visible to the naked eye. These observations by professional astronomers were
made in a locale and period characterized by extensive reports of unidentified
flying objects. No unexplained objects were detected, despite the fact that rapidly
moving objects were being sought in a study of meteors. Similar negative results
have been obtained by large numbers of astronomers and help to explain the gen-
eral skepticism of the astronomical community towards flying saucer reports.

A series of puzzling and well-published flying saucer sightings in the mid-
1960’s again led to the appointment of a government investigating panel, this
time under the aegis of the Air Force Scientific Advisory Board. It is significant
that this panel was convened not at the request of the operational or intelligence
arms of the Air Force, but in response to a request by the Air Force public
relations office. The panel, under the chairmanship of Brian O’Brien, a member
of the board, met in February 1966, and restated the general conclusions of the
Robertson panel. It was recommended that the Air Force make a more thor-
oughgoing effort to investigate selected UFO reports of particular interest,
although the probability of acquiring significant scientific information (other
than psychological) seemed small. The O’Brien panel suggested that the Air
Force establish a group of teams at various points within the United States in
order to respond rapidly to UFO reports. The panel recommended that each
team should consist of a physical scientist familiar with upper atmospheric
and astronomical phenomena, a clinical psychologist, and a trained investigator.

In October 1966 the University of Colorado was selected by the Air Force
Office of Scientific Research to manage the program, and to prepare a thor-
oughgoing analysis of the UFO problem. The National Academy of Sciences
agreed to appoint a panel to review the report when it is completed in early 1968.

Hypotheses of Extraterrestrial Origin. Repeated sightings of UFQ’s, and the
persistence of the Air Force and the responsible scientific community in explain-
ing away the sightings, have suggested to some that a conspiracy exists to con-
ceal from the public the true nature of the UFO’s. Might not at least a small
fraction of the unexplained few percent of the sightings be space vehicles of
intelligent extraterrestrial beings observing the earth and its inhabitants?

It now seems probable that the earth is not the only inhabited planet in the
universe. There is evidence that many of the stars in the sky have planetary
systems. Furthermore, research concerning the origin of life on earth suggests
that the physical and chemical processes leading to the origin of life occur
rapidly in the early history of the majority of planets. From the point of view
of natural selection, the advantages of intelligence and technical civilization
are obvious, and some scientists believe that a large number of planets within
our Milky Way galaxy—perhaps as many as a million—are inhabited by tech-
nical civilizations in advance of our own.

Interstellar space flight is far beyond our present technical capabilities, but
there seem to be no fundamental physical objections to it. It would be rash to
preclude, from our present vantage point, the possibility of its development by
other civilizations. But if each of, say, a million advanced technical civilizations
in our galaxy launched an interstellar spacecraft each year (and even for an
advanced civilization, the launching of an interstellar space vehicle would not
be a trivial undertaking), and even if all of them could reach our solar system
with equal facility, our system would, on the average be visited only once every
100,000 years.

UFO enthusiasts have sometimes castigated the skeptlc for his anthropocen-
trism. Actually, the assumption that earth is visited daily by interstellar space-
craft is far more anthropocentric—attaching as it does some overriding signifi-
cance to our small planet. If our views on the frequency of intelligence in the
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galaxy are correct, there is no reason why the earth should be singled out for
interstellar visits. A greater frequency of visits could be expected if there were
another planet populated by a technical civilization within our solar system, but
atthe presenttime there is no evidence for the existence of one.

Related to the interstellar observer idea are the “contact” tales, contemporary
reports of the landing of extraterrestrial space vehicles on earth. Unlike the UFO
reports, these tales display a striking uniformity. The extraterrestrials are de-
scribed as humanoid, differing from man only in some minor characteristic such
as teeth, speech, or dress. The aliens—so the “eontactees” report—have been ob-
serving earth and its inhabitants for many years, and express concern at “the
present grave political situation.” The visitors are fearful that, left to our own
devices, we will destroy our civilization. The contactee is then selected as their
“chosen intermediary” with the governments and inhabitants of earth, but some-
how the promised political or social intervention never materializes.

Psychological Factors. The psychologist Carl Jung pointed out that the
frequency and persistence of these contact tales—not one of which has been
confirmed by the slightest sort of objective evidence—must be of substantial
psychological significance. What need is fulfilled by a belief that unidentified
flying objects are of extraterrestrial origin? It is noteworthy that in the contact
tales, the spacecraft and their crews are almost never pictured as hostile. It
would be very satisfying if a race of advanced and benign creatures were devoted
to our welfare.

The interest in unidentified flying objects derives, perhaps, not so much from
scientific curiosity as from unfulfilled religious needs. Flying saucers serve, for
some, to replace the gods that science has deposed. With their distant and exotic
worlds and their pseudoscientific overlay, the contact accounts are acceptable to
many people who reject the older religious frameworks. But precisely because
people desire so intensely that unidentified flying objects be of benign, intelligent,
and extraterrestrial origin, honesty requires that, in evaluating the observations,
we accept only the most rigorous logic and the most convincing evidence. At the
present time, there is no evidence that unambiguously connects the various flying
saucer sightings and contact tales with extraterrestrial intelligence.
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........................ Carl Sagan,
Department of Astronomy, Cornell University.

Thank you.

Mr. Hechier. Dr. Sagan, there have been some recent experiments
at Green Bank, W. Va., with its 300-foot telescope, in an attempt to
synchronize this with the Arecibo dish, in such a way as you might in
effect produce almost a 2,000-mile diameter collecting surface for
trying to receive signals from the pulsars.

I wonder if this isn't the type of specific activity in radio astronomy
that could utilize some additional support in order to ascertain the
truth about terrestrial life and signals therefrom ?

Dr. sagan. Congressman Hechler, as a member of the faculty at
Cornell that runs the observatory, | would find some problem an-
swering that.

Mr. H echier. But not of West Virginia, however ?

Dr. sagan. That is right. The study of pulsars, as | indicated to
Chairman Miller, is relevant. The development of a long base-line
parameter of the sort you talked about is of %reat interest to many
areas of radio astronomy, and conceivably to the area we are talking
about.
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However, there has not been since Project OXMA, which occurred
in Green Bank some 7 years or so aigo, any systematic effort in this
country to look for signals of intelligent extraterrestrial origin.

There is at the present time a fairly major effort under way in the
Soviet Union, but at least in this country there are no such efforts
directed specifically to this question.

It may be if we ever do detect intelligent signals from elsewhere,
it will be an accidental byproduct of some other program. There is at
the present time no effort to search for extraterrestrial signals.

Chairman Mirter. Are they trying to do things in Australia?

Dr. Sagan. Tothe best of my knowledge there isno such work being
done.

Chairman Mitter. The Mills-Cross program is also connected with
Cornell, isn’t it?

Dr. Sagan. The Cornell-Sydney Astronomy Center, yes, Sir.

Chairman Mitter. Isthatall, Mr. Hechler?

Mr. Hechter. | was hoping you would suggest something more
specific, for our future consideration.

Dr. Sagan. Let me say, and again let me emphasize that it is by no
means demonstrated that radio astronomical searches for extrater-
restrial intelligence have anything whatever to do with UFO’s, but
if we were interested, as some of us are, in examining the possibility
of extraterrestrial intelligence, sending signals to Earth, then rela-
tively modest programs, of say less than a million dollars, could be
organized, using largely existing instruments with only small modifica-
tions in the things you hook up to the radio telescope, which would
be ideal for this purpose.

There are in fact many radio astronomers who are privately inter-
ested in this sort of thing, but it carries something of the same sort of
stigma that both the previous speakers mentioned about UFO’s. It is
unconventional. It is in many senses radical. Many astronomers prefer
to have nothing to do with it.

Mr. P ettis. Mr. Chairman.

Mr. Roush. Mr. Pettis.

Mr. Pettis. | would like to ask the doctor, or any other member of
the panel. Is there any indication that any other Government, par-
ticularly the Russians, are interested in this subject?

Dr. Sagan. | cannot speak about the UFO program. Perhaps Dr.
Hynek can say something about that.

As far as the question that | just mentioned, the radio search for
extraterrestrial intelligence, there is a state commission in the Soviet
Union, for the investigation of cosmic-radio intelligence. There is a
fairly major effort that has been mustered for the last few years along
these lines.

And there is only some information about that; that we have gotten
out of the Soviet Union.

I dont know anything about their activities on UFO’s. Perhaps
Dr. Hynek would like to comment on that.

Dr. Hynek. May I, Mr. Chairman, ﬁreface my remark, in answer
to that, by pointing out a danger here that we may be putting the cart
before the horse in the consideration of extraterrestrial intelligence.

Speaking of horses, suppose someone comes here and tells us, or
announces to us there is a report of a horse in the bath tub.
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I think that it would be rather pointless to then ask, what is the
color of the horse, what does he eat, how could be have gotten there,
who installed the bath tub? The question is is there a horse in the
bath tub ? This is a question | think we should direct ourselves to first.
Is there anything to these reports?

Now, coming to the question of the Russian situation, | do know
from my visits behind the Iron Curtain, or as they like to speak of it,
gwe tS_ocialist countries, there have been sightings behind the lIron

urtain.

In fact, if you were to have good translations, it would be difficult
to distinguish between a UFO report from Russia, from Brazil, from
Argentina, from Japan, or from the United States. There is a rather
rough pattern.

Now, the Russians, to the best of my knowledge, have given no offi-
cial reco%nition to the problem, but I do know, from personal infor-
mation, that there is sort of a ground-swell interest, or a latent interest,
that pops up here and there, but apparently they have as much diffi-
culty in getting official recognition as we do.

Mr. Roush. I would first point out that | realize that a visit to Russia
doesn’t necessarily make a person an expert or give him all the infor-
mation. A year ago June | did visit Russia. | had conversations with
a few of their people, including, mﬁ pronunciation may not be cor-
rect, Dr. Millionshchikov and the head of their weather bureau, |
believe it is Petrov, and several others, and | repeatedly asked the
question, “Do you believe in unidentified flying objects?” In each in-
stance they mereIK laughed. That was the response that | got. Since
then, however, |1 have observed there have been papers published in
Russia discussing the phenomena, and discussing It in scientific terms.

It seems to me that any discussion such as ours today raises the
question of the existence of extraterrestrial life. That is one reason we
asked Dr. Sagan to come here. I’'m not real sure, Dr. Sagan, whether

ou stated whether there is or whether there is not extraterrestrial
ife. | was watching for that, and | don’t believe | heard you say it.

Dr. Sagan. Congressman Roush, | have enough difficulty trying to
determine if there is intelligent life on Earth, to be sure if there is
intelligent life anywhere else. [fLaughter.]

If we knew there was life on other planets, then we would
be able to save ourselves a lot of agony finding out. It is just
because the problem is so significant, and we dont have the answers at
hand we need to pursue the subject. I dont know. It beats me.

Mr. Roush. | believe you coauthored a book with a Russian, is that
correct ?

Dr. Sagan. That is correct.

Mr. Roush. Does Dr. Shklovskii share your views ?

Dr. Sagan. | think he shares my restraint.

I think both of us would say we think this is an extreme(ljy impor-
tant subject, that we are on the frontier of being able to find out, but
that neither of us knows whether there is or isn't life out there. Let
me say if it turns out there isn’t life on Mars, that is almost as interest-
ing as if we find there is life on Mars, because then we have to ask,
what hzﬂopened different on Mars than on the Earth, so that life arose
here and not there. That will surely give us a very profound entry into
the question of follow-up of evolution and the cosmic context.
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Mr. Roush. Suppose we discover there is life on Mars, in some form,
wouldn't this almost cinch your case, and you could say there is extra-
terrestrial life ?

Dr. sagan. Yes, sir; it certainly would, but not cinch our case about
extraterrestrial intelligence. Conceivably, there might be a low form
on Mars. If there is Martian life, it is of interest how low it is. | f there
is intelligence on Mars—but we don’t know there is intelligence on
Mars—then we don't have to grasp that evolution process.

Mr. Roush. | would like to finish this morning’s session Just by
telling of a cartoon | saw which | think Dr. Hynek perhaps saw and
enjoyed as much as | did. It showed a flying saucer hovering over the
Earth, with little green men looking down, and one turned to the other
and said, “Do you suppose it isswamp gas V [Laughter.]

Dr. Hynek. That is a good statement to close the session on.

Mr. Rousii. We shall reconvene at 2 oclock this afternoon.

(Wher)eupon, at 12:15 p.m., the hearing was recessed to reconvene
at2 p.m.



AFTERNOON SESSION

Mr. R oush. The committee will be in order.

This afternoon we are going to hear first from Dr. Robert L. Hall.
Dr. Hall is professor and head of the Department of Sociology at the
University of Illinois, and has been since 1965.

He too has a distinguished career. Dr. Hall, we are glad to welcome
you as a participant in this symposium, and you may proceed.

(The biography of Dr. Hall'is as follows:)

Dk. Robert L. Hall

Born February 25,1924, at Atlanta, Georgia. M arried; 3 children.

EDUCATION

Yale University, 1941—2. B.A. 1947.
University of Stockholm, Sweden, 1947-48.
University of Minnesota, 1949-52. M.A., 1950. Ph.D., 1953.

PROFESSIONAL EXPERIENCE

1. Instructor, Extension Division, University of Stockholm, Sweden, 1948.

2. Research Assistant, University of Minnesota, 1950-52.

3. Social Psychologist in the Air Force Personnel & Training Research Center,
1952-1957. Engaged in research on performance of bomber crews, the role of the
aircraft commander, and processes of evaluation of small teams.

4. Assistant Professor (1957-1960) and Associate Professor (1960-62) of Soci-
ology. Teaching social psychology, especially the processes of mass communication
and opinion change. Conducting research on social psychological aspects of higher
education and effects of social interaction on the learning process.

5. Program Director for Sociology and Social Psychology, National Science
Foundation, 1962-1965. Administered a program of research grants and related
activities to strengthen Sociology and Social Psychology in universities in the
United States and to bolster understanding in these fields through basic research.

6. Associate Professor of Sociology and Psychology (1965-66) and Professor
of Sociology and Head of the Department of Sociolgy (since 1966), University
of Illinois at Chicago Circle.

PUBLICATIONS

A number of articles in Sociological and Psychological journals and chapters
in professional books. A few selected publications are listed below:

Social influence on the Aircraft Commander’s role, “American Sociological
Review” 1955,20,292-299.

Military Sociology, 1945-1955. “Chapter in Sociology in the United States of
America,” ed. by Hans Zetterberg, Paris: UNESCO, 1966.

Group performance under feedback that confounds responses of group mem-
bers. “Sociometry,” 1957, 20, 297-305.

The informal control of everyday behavior. Chapter in “Controlling Human
Behavior,” ed. by Roy Francis, Social Science Research Center, University of
Minnesota; 1959.

Two alternative learning in interdependent dyads. Chapter 12 in “Mathematical
Methods in Small Group Processes,” ed. by Joan Criswell, H. Solomon, and
P. Suppes, Stanford Univ. Press: 1962.

The educational influence of dormitory roommates. “Sociometry,” 1963, 26, 294-
318 (with Ben Willerman).

The effects of different social feedback conditions upon performance in dyadic
teams. Chapter in “Communication and Culture,” ed. by A. G. Smith, 1966,
353-364.
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STATEMENT OF DR. ROBERT I. HAIL, HEAD, DEPARTMENT OF
SOCIOLOGY, UNIVERSITY OF ILLINOIS, CHICAGO, ILL.

Hall. Thank you, Mr. Roush.

Flrst I should like to state a few of the rather well- establlshed
as they would be seen by a social psychologist. | find that
so, there is a great deal of redundancy. You have heard most ot
facts before, so |l will make my presentation brief.

Fundamentally what we know that everyone can agree upon istla
a great many people all over the world keep reporting some quite
puzzling flying objects. In these reports there are certain recurring
features, and the people so reporting often have all the characteristics
of reliable witnesses. , ,

Second, the next main thing we know is that there are several
strongly, often bitterly competing systems of belief about how to ex-
plain these observations, and some rational men seem to fall into line
supporting each of these positions.

This in itself is of course of great interest to a somal psychologist.
Inevitably he is interested in how systems of belief grow and are
maintained. 0

The third major factual thing that can be qmte well agreed upon
is that to a very large extent these alternative explanations, these
systems of belief, have become rooted in organizations of people who
have become committed to defending their respective positions. This
greatly complicates the problem of arriving at a generally accepted
explanation. In that sense, in addition to any other problems that have
been defined here, clearly we have a social psychological problem also.

These are very briefly the main outlines of the facts as | see them.
Now, how are these explained ?

There are certain things that everyone seems to agree upon, or
nearly everyone, | believe. First that a great many of these observa-
tions can he quite clearly identified as mistakes on the part of the
observer, misidentifications of familiar objects, hoaxes, and a mis-
cellaneous collection of similar things.

Beyond that point, there comes to be a good deal of divergence in
explanations, to say the least. Perhaps the major views now can be
classified simply as follows: First, that these are technological devices
or vehicles of some sort entering our atmosphere from the outside.

Second, that this is some new, as yet ill-understood natural phe-
nomena, something like a form of plasma, that we do not understand,
and so on.

The third major hypothesis to explain the hard-core cases that are
not otherwise agreed upon, is that they too are simply a result of mass
hysteria, and its resulting misidentifications.

This hypothesis | will address myself to particularly very soon,
because obviously a social psychologist has a special interest in this
possibility.

The three major topics that I believe | should address myself to
are, first, what has brought about this complicated situation of
strongly opposed beliefs that seem to resist the factual evidence, and
are notresponsive to each other?
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Second, what are the probable consequences from the point of view
of a sociologist or social psychologist of each of the major
explanations?

And third, | would like to comment quite explicitly on the hypothe-
sis that mass hysteria and hysterical contagion is common in many of
the cases.

I believe | should start with the mass hysteria hypothesis. To begin
with, I think there is very strong evidence that some of the cases do
result from hysterical contagion in the sense that this has often been
used by social psychologists. Once people are sensitized to the exist-
ence of some kind of a phenomenon (whether indeed it really exists
or not), when there is an ambiguous situation requiring explanation,
when there is emotion or anxiety associated with this, resulting from
the uncertainty, there are precisely the conditions that have been
observed repeatedly as resulting in what | shall call “improvised
news.” Lacking well-verified facts and explanations, people always
seem to generate the news and the explanations that will reduce the
ambiguity, thereby reduce the anxiety they have about uncertain
situations.

There are many well-documented cases of this kind of mass hysteria
and hysterical contagion. | believe it will be out of place for me to
go into lengthy discussions of these episodes, but I shall comment on
a few ways in which we can examine the observations of unidentified
flying objects to assess whether this is a reasonable hypothesis for the
hard-core cases.

One of the first of these is one thoroughly familiar to attorneys,
social psychlogists having no monopoly on an interest in the credibility
of testimony, but this is one of the principal means obviously of
establishing whether we should reasonably believe certain explanations.

The criteria, as most of you know, involve such things as the
established reputation of the witnesses, the quality and details of the
report, whether there are apparent motives for distortion or prevari-
cation, whether there was preexisting knowledge of the thing being
reported, whether there were multiple witnesses and whether there
was contact among these multiple witnesses, whether observation was
through more than one medium (for example, direct visual observation
confirmed by radar) whether there were verifiable effects that could
be observed after the reporting by witnesses, recently of the events
being reported, the duration of the period in which the witness was
able to observe the phenomenon; how the witnesses reacted, whether
they had intense anxiety and emotion themselves, which might inter-
fere with their observation, and so forth.

These are some of the major factors, and a closely related factor in
assessing the credibility of the testimony is of course an assessment
of the care in gathering the testimony by interviewers themselves.

How does the testimony on hard-core UFO cases look with reference
to these criteria ? | should say that there is a substantial subset of cases
which look very good on these criteria, which make it very difficult to
say that the witnesses involved were victims of hysterical contagion,
grossly misinterpreting familiar things.

For example, there is the Red Bluff, Calif., case in 1960, where two
policemen observed for 2 hours and 15 minutes constantly, apparently
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without tremendous anxiety or concern, an object hovering, moving
about, going through gyrations. Twice it approached their police car.
W hen they tried to approach it, it would retreat.

They radioed in and requested that this object be confirmed on
radar, and it was confirmed by local radar stations at approximately
the same location.

Ultimately, after a couple of hours of observation, they watched this
object move away, join a second similar object, and then disappear.
They then went to the sheriff's office, where two deputies were present
who had also seen this phenomenon, and gave similar descriptions.

Now applying the criteria to a case such as this, in most respects it
is very convincing. These are police officers of good reputation. Their
report was prompt, thorough, careful, and in writing—and | have
read the report in full. There is much detail in it of a sort that could
be cross-checked with the other witnesses from the sheriff’s office. There
are no apparent motives for prevarication or distortion. It was a long
period of observation.

I cannot establish very clearly what prior interest or information
these witnesses had, but | find no indication that they had any. There
was confirmation of the observation from more than one medium of
observation— both visual and radar.

This is the kind of case that leads me to regard the hypothesis of
hysterical contagion as being quite inadequate to account for these
observations. It is not a lone case; there are many others.

There were trained ground observers near White Plains, N.Y., in
1954, who observed an object which they described as having the ap-
parent size of the moon, while simultaneously they saw the moon,
which was not full that night. They watched this for 20 or 30 minutes,
then it moved away to the southeast.

Two radar stations established fixes confirming the visually re-
ported location. Jets were scrambled from two bases to intercept. The
ground observers were able to see the jet trails approaching. Both the
pilots of the jets and the ground observers report that as the jets
approached, this object changed color and moved up very rapidly and
disappeared, and at that point radar contact was also lost.

Once again this is the kind of report that seems to me to fit the
customary criteria of credibility to a very considerable degree. It
is very difficult to claim that these multiple observers, trained for the
type of observation they were making, confirmed independently
through more than one channel, were victims of hvsterical contagion.

Dr. McDonald, | believe, referred briefly to the Levelland, Tex.
cases in 1958, of interference with automobile ignition, in which there
were 10 separate sightings in that one evening, apparently with no
opportunity for the citizens involved either to read the news, hear the
news of this, nor to talk with one another. They uniformly reported
the same general shape. They uniformily reported—a great many of
them reported also interference with automobiles ignition and head-
lights. This was an effect which at that time had not been observed
and publicized a great deal. It subsequently has become publicized.

Now, how do these cases differ from the well-known, documented
cases of mass hysteria and hysterical contagion? In general those
episodes have not persisted as long as the active interest in unidentified
flvmg objects. It lasted a week or a few weeks, and it had not been too
difficult to find reasonably acceptable explanations.
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In the second place, they have not generally involved a prolonged
observation of a phenomenon by people who were calm, not emotion-
ally upset. A characteristic example of hysterical contagion would be
the recent study by Back and Kerckhoff, supported by the National
Science Foundation. The book reporting on this study is called “The
June Bug.” It was a case of hysterical contagion among the employees
of a factory in North Carolina.

It is one of the most thoroughly reported and studied incidents of
this sort. It resembles the kind of thing we are talking about in almost
no respect. | find it very difficult to find elements in common, other
than the fact that some people believed something that was difficult
toverify.

The employees were convinced that they were being bitten by poison-
ous insects, resulting in fainting and other symptoms such as rashes.
All medical officers, all careful research on this, was unable to turn
up any hard evidence that such an insect was present, or that there was
any standard medical accounting for these symptoms. But these were
people in close constant contact, sharing a particular set of problems
and frustrations that raised their level of anxiety.

The epidemic can be interpreted as a convenient way of escaping
the problem of coping with very difficult circumstances. | have said
that | think in isolated cases you can find a similar thing in observa-
tions of unidentified flying objects, but if we look at the hard-core,
well-documented cases, | see practically no resemblance.

Another important thing to note about the witnesses in the best
sightings of UFO ’'s is that very commonly— as has been mentioned, |
believe, by Dr. McDonald— they first try to explain their observation
in some very familiar terms. This is the well-known and labeled psy-
chological process of “assimilation.” People first try to assimilate their
observation into something understood and known and familiar.

This is quite contrary to the kind of argument frequently built
into the hypothesis of hysterical contagion, namely, that character-
istically witnesses are eager, are motivated, to see strange objects.

Another important thing to notice about the witnesses in these cases
is of course their reluctance to report. We have had some mention of
that. This, for one thing, counters the argument of publicity seeking as
a motive in some of the best cases. It incidently runs contrary to most
experience of social psycologists engaged in public opinion research,
in polling, and contrary to the experience of experienced precinct
workers in politics. Those people who have not tried this kind of
thing expect people not to want to talk to them, but when you start
ringing doorbells, the striking thing about the American people is it
is often difficult to stop them from telling you what they believe. Yet
in instances of unidentified flying objects, there has often been a
marked reluctance to talk about them.

I can illustrate this anecdotally simply to make my point. When |
was on the faculty at the University of Minnesota, a student came
to me, having heard that | had some interest in this question. He in-
formed me that his father, a colonel, an artillery colonel in Korea—
this was at the time of the Korean conflict— had flown over a hill in
Korea in his observer plane, and found (right next to him virtually)
a characteristic unidentified flying object with the usual kind of con-
figuration. It had promptly retreated upwards. It had frightened
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him, but he was an experienced and trained observer, so he took notes
onit; herecorded it. When he returned he was so ridiculed and laughed
at for a long period of time that he completely gave up trying to have
this taken seriously. He refused to talk about it.

| urged this student to get his father to report this to some of
the private organizations that might take it seriously, and he ap-
parently was unable to do so. The ridicule suppressed the opportunity
for this information.

I have encountered similar things in academic colleagues from a
variety of fields, finding they are very interested and wanting to hear
about this, but are afraid to talk about.

In order to support the hysterical contagion hypothesis, it seems
to me we need to present some plausible evidence:

First, that there is a very ambiguous situation. This we can all agree
upon.

Second, that there is a great deal of anxiety and concern about it.
This appears clearly to be the case.

Third, some plausible evidence of contact among the W|tnesses
either directly by conversing with one another, or indirectly by being
exposed to the same information, the same stimuli. In cases that |
have studied. I find that this third element is the one that is often
lacking, that there are often witnesses who appear not to have had
prior knowledge, not to have had contact with one another, not to
have been exposed, as far as we can determine, to the same news
information.

I might throw in here, in reference to a remark Dr. Hynek made,
that the public is indeed very unwilling to accept the kinds of casual
and bland explanations that have been offered. This has been my
experience also, and is indeed an index of the amount of concern and
anxiety about this, it appears to me.

Now | will turn to another subject. I might summarize in one
sentence that in my eyes the hypothesis that the hard-core cases of
observed UFO's is hysterical contagion is highly improbable. The
weightofevidence is strongly againstit.

Now | would like to address the question of what has brought about
this situation of strongly opposing beliefs that seem not to become
reconciled with one another. On this | will have to digress first to
explain briefly what | mean by a system of beliefs in social psychology.

Perhaps the best way to explain that is to say that just as nature
abhors a vacuum, nature abhors an isolated belief. Neither a belief
nor the person who holds it can normally persist very long in isola-
tion. The beliefs become organized in such a way that, for one person,
his various beliefs support one another, and people gather together
in organizations to lend each other support in their beliefs. This is
the sense in which we have highlv developed systems of belief which
come to resist change, to resist evidence.

The circumstances under which systems of belief such as this char-
acteristically arise are, as | mentioned in passing before, a situation
of ambiguity about a matter of importance on which there is not
reliable, verified information in which people have confidence. Clearly
the antidote is simple. It is to get good, reliable information which
people have confidence in.

This is probably the only way to weaken the |rrat|onal elements
that are strongly resistant.
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Finally, I want to comment to some extent on the probable conse-
quences of each of the most important explanations that has been
offered, and what might be done in the public interest in each instance
to counter the negative aspect of these consequences.

Let's suppose to start with that these are extraterrestrial devices of
some sort visiting our atmosphere. |If this is the case, we for one thing
have to concern ourselves with the possible consequences of contact
with civilizations which are technologically very advanced and whose
values we know nothing about. It is very tempting to the anthropo-
morphic, to attribute human characteristics to any such life form hy-
pothecized, and to imagine, like humans, they might be hostile and
might cause us some danger.

I know of no hard evidence of danger, of threat, from the cases re-
ported. But we do not have any inkling, if indeed these are extrater-
restrial devices, as to their purpose. We have no hard evidence as to
their purpose, their intent, their motives, so to speak.

Consequently, | find it extremely difficult to even speculate in an
intelligent way about what might result from contact with them. |
can say a very great risk of contact, if this is the case, is the risk of
panic, and panic is often very harmful to us mere humans, as in theater
fires and so on.

Once again from all knowledge in sociology and social psychology,
the best way to counter this risk of panic is not to issue reassuring
statements, but to find sound information in which people have con-
fidence which can reduce their anxiety about the situation, and explain
it adequately. This to me has been one of the most unfortunate and
possibly dangerous aspects of this problem, that the ridicule, the tend-
ency not to take the problem seriously, to issue reassurances rather
than good information, has in my opinion only maximized the risk of
panic, at least under this hypothesis, and | believe under the others
as well. . . . .

Another risk, if these are extraterrestrial devices is clearly the risk
of misinterpreting the devices as hostile devices from another country
on earth, which might trigger indeed a devastating nuclear war. Once
again, the same conclusions follow about the need for good infor-
mation. _ _

Mr. Roush. Might not another conclusion be that if there should be
something to this, again, if there should be perhaps it would bring all
the people of the world together for a better understanding, a common
purpose, and a common stand, which probably would relieve us of
some of our own anxieties?

Dr. Haul. This is indeed within the range of possibility, though |
hesitate to speculate on the probability.

Mr. Roush.Y ou don’'t have to speculate. Go ahead.

Dr. Hall. The final comment about probable effect, if these are in-
deed extraterrestrial devices, is of course the possibility of learning
something of great technological value from them. The possible value
of contact for purposes of advancing our knowledge of our technology.

Let's turn then to another hypothesis, which is this is a natural phe-
nomenon which we do not understand, something like plasma. In
this case, | think we have precisely the same risk of panic through mis-
interpretation resulting in precisely the same recommendation for
the need for understanding to reduce the risk of panic.
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I think we have precisely the same risk of misinterpretation as io -
tile aircraft, with again the same resulting recommendation.

I think we have again the same possible great value from under-
standing the phenomenon in order to advance our knowledge.

The third major hypothesis, explanation, which | cited above, is
that even the most solid and plausible cases reported are results ot
mass hysteria and hysterical contagion. | simply note that if this is the
case, | regard it as prima facie evidence that we badly need to improve
our understanding of mass hysteria, of the process of belief formation,
of the means by which we might control the kinds of anxiety that
produce this problem.

In this situation there is still the dangerous risk of panlc even it
there is no physical phenomenon underlying these reports. There is
still the risk of misinterpretation of hostile aircraft, and I would sub-
mit that there is still the great potential benefit from studying” it
thoroughly and scientifically, in this case the gain being a gain in socio-
logical and psychological knowledge, which would be of obvious im-
portance if all of this is caused simply by mass hysteria.

| have a few conclusions and recommendations which | have written
out. I will try to tie these to what others have said as | go along.

My first conclusion would be that no matter what explanation you
accept, we have here arare opportunity for gaining some useful knowl-
edge by a thorough detached study of UFO reports, and a systematic
gathering of new information, hopefully with good instrumentation,
and good, well-trained interviewing teams.

My second conclusion would be that hysteria and contagion of be-
lief can account for some of the reports, but there is strong evidence
that there is some physical phenomena underlying a portion of the
reports.

Third, I would conclude that because of the lack of trustworthy in-
formation the systems of conflicting beliefs has been built up to ac-
count for a very ambiguous set of circumstances. Each of these posi-
tions is sometimes defended beyond the pointof rationality.

Fourth, I would repeat my earlier statement as a conclusion, that
whether or not there is a physical phenomenon underlying a portion
of the reports, we clearly have a social psychological problem of sub-
duing these irrational systems of belief, defense of beliefs, of lowering
the anxiety about these reports, and of reducing the ambiguity about
their nature.

The recommendations that | had written out were two—excuse me,
were three, and overlap considerably with the comments of my col-
leagues. | would say that the most important matter is to promote the
fullest possible free circulation of all the available information about
this phenomena. This should help reduce risks of panic and other
dangerous irrational actions. It should help to weaken these systems of
belief, the irrational elements in them. Here | would say indifference,
or disinterest on the part of national leaders can retard our learning
aboutthis phenomenon, and open interest and encouragement can help.

I believe you are performing a fine service in having this kind of
openinquiry. This whole matter badly needs to be treated as something
deserving serious study.

The second recommendation | have to make concerns some general
lines of research that would seem to me called for. One of these seems
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to me would be to take the 100 or 200 cases per year that seem to be
reliably reported and reasonably well documented, and to study them
carefully for recurring patterns, with emphasis on the way they react
to their environment, the way they react to light sources, the way they
reactto presence of humans and so on.

The second form of research would be, I think to study explicitly
those portions of the problem that do result from mass hysteria, ap-
parently. These need to be studied intensively, quite apart from the
question of the physical phenomena, to improve our understanding of
mass hysteria and panic, and its possibly dangerous consequences.

In doing this | think itisterribly importantthat particular observa-
tions be studied by the scientists of a variety of disciplines, that the
study of the hysteria hypothesis not be separated from the others. If
it is, there is a tendency to make this hypothesis the garbage can for
otherwise unexplained sightings.

The third type of study that seemsto me terribly important, but my
colleagues at the table can speak with more authority than I, is the sys-
tematic gathering of new cases with good scientific instrumentation,
the kind of work in quantitative evidence that would give us much
more to go on.

The third recommendation | had to suggest was that possibly in
addition to a careful scientific investigation and study of this phenom-
enon, it might be fruitful to setup formally an adversary proceeding
modeled after our system of jurisprudence. There is a tendency for us
academics to sit on fences as long as we possibly can, and | think that
if there were several teams of investigators who were assigned the
responsibility much the way a prosecuting attorney or defense attorney
is, assigned the responsibility to make the strongest possible case for
one of the systems of explanation, thatthis would challenge the others,
and force them to find more solid evidence.

It would try to benefit from some of the valuable features we have
in our system of jurisprudence.

That concludes my presentation, except to comment briefly on how
this relates to the suggestion of my colleagues. | would certainly en-
thusiastically agree with Dr. Hynek’ suggestion of aboard of inquiry,
or some competent group to study the phenomenon.

I would certainly agree with Dr. McDonald’ view that a variety of
approaches would be fruitful, that a single study has many disadvan-
tages. | have taken an interest for a number of years in the problems
of the support of academic institutions by Government, and | think
that we are most likely to proceed to some good knowledge rapidly if
wedon’tputalloureggsin onebasket.

I certainly agree with Dr. Sagan’ view that there are these very
intense predisposing emotional factors for each of these beliefs. Some-
how we need to weaken those.

Finally, on the idea of UN cooperation, this had not occurred to me,
but | think it is an excellent idea. If it is possible to establish some
detached international agency that can bring about free, open flow of
information, and some cooperation internationally in investigating
this, it would be helpful.

Thank you, Mr. Roush.

Mr.Roush.Thank you, Dr. Hall.

Are there questions ?
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(The prepared statementofDr. Hall follows:)

PREPARED STATEMENT BY ROBERT L. HALL

From the point of view of a social psychologist, UFO reports present us with
a most interesting and challenging situation. To a social psychologist the known
facts appear to be facts about people and the things that they are saying and
doing. First, many people, all over the world, including reliable and knowledge-
able witnesses, keep reporting puzzling flying objects, and the reports have cer-
tain recurrent features. Second, several competing systems of belief have grown
up to explain these reports, with some rational men supporting each of several
different explanations. Third, as any sociologist would predict, the systems of
belief have, to a large extent, become rooted in complex organizations of people:
some organizations have been created to defend a particular position about
UFOs; some organizations whose main purposes are remote from UFOs have
been drawn into the controversy and found themselves committed to defending
a position. o

Nearly all rational observers appear to be agreed that the great majority
of reported sightings of unidentified flying objects (UFOs) can be explained
as misidentifications of familiar phenomena, with an occasional hoax contribut-
ing to the confusion. However, there are approximately 100 to 200 cases per
year, based upon apparently sound testimony, with recurrent features of appear-
ance, movement, and reaction to the environment. Strong disagreement arises
over these cases.

One major area of disagreement is the question whether any novel physical
phenomenon underlies these reports or whether they are simply a miscellaneous
collection of familiar phenomena, misidentified because of mass hysteria and
misperceived as having recurrent features because of a process of hysterial
contagion. Among those who believe that there is a physical phenomenon, there
are, in turn, several alternative explanations as to what it is. A substantial num-
ber argue that there are technological devices or vehicles entering our atmos-
phere from the outside. A substantial number argue that there is a novel natural
phenomenon, as yet ill understood, such as a form of plasma or “ball lightning.”
There are other explanations supported by some people, such as the belief that
“space animals” are swimming around in our atmosphere, or that these objects
are secret devices manufactured somewhere on earth. In my judgment these
last two explanations fit the available evidence so poorly that I shall not deal
with them further. We might, then, label the three major hypotheses: (1) Mass
hysteria and contagion; (2) Extraterrestrial devices; (3) New natural phenom-
enon.

My comments, as a social psychologist, will be organized around three major
questions: (1) What has brought about this situation of competing systems of
belief, strongly held and often unresponsive to the observed facts, and how can
we modify the situation? (2) Is the mass hysteria hypothesis a plausible one,
and can it account adequately for the known facts? (3) For each of the major
explanations, what would be the probable consequences if the explanation were
true, and what actions or precautions might be taken in the public interest?

How did the present situation come about? Much sociological research on
rumor and belief systems indicates that ambiguity about an Important matter
begets improvised news. To the extent that trusted information is not available,
systems of belief are generated to fill the gap. A recent scholarly work by
Shibutani describes a rumor as a kind of improvised news which “. . . arises
in situations of tension when ordinary communication channels are not oper-
ating adequately.” (Shibutani. 1366, p. 57). Shibutani further argues that people
are always being confronted with new circumstances which are not clearly and
adequately treated by trusted channels of information, and therefore rumors
are a normal and important part of men’s efforts to adapt to their environment
(p. 161, 182-183). Alternative explanations of UFO reports have arisen because
of a lack of sound, authoritative information in which people have confidence.
This is a normal and usual reaction to such situations of ambiguity.

In order to complete my answer about how the present situation came about,
I must digress briefly to explain what I mean by a “system of belief.” Just as
nature abhors a vacuum, nature abhors an isolated belief. Neither a belief nor
the person who holds it can normally persist long in isolation. Each person’s
beliefs tend to become organized into an interdependent system of beliefs which
support one another. Also people who share important beliefs typically become
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organized into social groups in which members support one another’s beliefs.
Hence a particular belief, such as the belief that there is no new physical phe-
nomenon underlying UFO reports, is intricately tied in with two systems—a
system of related beliefs by the same person, and a social system of people who
share similar beliefs. Many social psychologists have analyzed and documented
this kind of phenomenon z/e.g., Festinger, 1957; Simmons, 1904; Smith, Bruner,
and White, 1956).

In circumstances such as those described, the ambiguous situation is often
associated with widespread anxiety, and the belief systems which arise char-
acteristically contain elements of hysteria which may increase the likelihood
of panic or other irrational action (see Smelser, 1963). New beliefs which are
improvised to reduce the ambiguity often are assimilated into preexisting belief
systems, such as the beliefs of religious cults, so that, in effect, the ambiguous
situation is used to manufacture support for preexisting beliefs. Once a situation
of competing belief systems is established, probably the only way to modify it
very much is by attacking the conditions which brought it about—that is, the
lack of authoritative, trusted information.

My second major question, stated above, was: “Is the mass hysteria hy-
pothesis a plausible one, and can it account adequately for the known facts?”
First, let me reiterate the facts which we are trying to explain: numerous
reliable reports, and recurrent features in these reports. When a large number
of people report observations that share many details of appearance and be-
havior, one of three things must be the case: either they are observing the same
phenomenon, or they have been exposed to the same sources of information which
have influenced them to expect to see certain things, or they have been in mutual
contact and influenced one another in some fashion. If the mass hysteria hypoth-
esis is to be held plausible, we need to show that separate people reporting the
same details have been in touch with each other or with some common source
of information. The independence of the separate observers becomes a crucial
question.

In determining the plausibility of this hypothesis, a second major concern
is the credibility of testimony. Much of our legal system is based upon the assump-
tion that we can, under appropriate conditions, accept human testimony as factual.
Social psychologists are certainly not alone in having developed criteria for
assessing the credibility of testimony; attorneys are thoroughly familiar with
such criteria. In assessing testimony we customarily consider such questions
about the witness as his reputation in his community, whether he has any apparent
motive for prevarication or distortion, whether he has previous familiarity with
the things reported. In addition we consider internal characteristics of his
report, such as the recency and duration of the events reported, the number
and type of specific observable details reported as apart from reports that are
primarily interpretations, the inclusion of details that are independently varifi-
able (such as physical effects). Also testimony is, of course, more credible if
there are multiple witnesses, especially ones who are completely independent of
one another; if there have been different means of observation (e.g., both visual
and auditory, or unaided observation and observation through iInstruments) ;
and if the testimony is gathered by qualified, careful interviewers.

In my judgment there are many reports of UFOs that meet the above criteria
quite well—better, indeed, than many court cases which a judge and jury
accept. In some of these cases, no familiar explanation can be found that fits the
evidence. | shall digress briefly to describe a few cases.

Consider the case of two police officers near Red Bluff, California, on August
13, 1960. They saw a large object descending and at first thought it was an air-
liner about to crash. They jumped from their patrol car and noticed that the
object made no discernible noise. They watched it descend to an estimated 100 or
200 feet, then reverse itself at high speed, and finally stop and hover at an
estimated 500 feet. They described details of shape, color, and movement. They
radioed the sheriff’s office to contact a local radar base and were informed that
the radar base reported an unidentified radar return at the same location as their
visual observation. They reported details of the object’s behavior and their own.
They tried to approach the object and it retreated; when they remained stationary,
the object approached their car. They reported that the object retreated when
they turned on the patrol car’s red light. After prolonged observation the object
began to move away, and they followed slowly. They saw it join another similar
object and finally disappear over the horizon. Altogether they watched the object
for about two hours and fifteen minutes. Their report was prompt, thorough and
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written, and contained details which are contained in many other UFO i' P®
Immediately after losing sight of the object, the officers returned to tne s

office and met two deputies who reported the same observation. The omcers

men of good reputation, and there is no indication of prior interest in uJus
Brior knowledge of the kinds of details reported (e.g., the red lightbea™ v.™
y the object and radio interference each time it came near). These men n
subsequently been contacted by people with scientific training and nave -
firmed various details of their report. .

Another case of interest occurred near White Plains, New York, in iaxe” -
mer, 1954, and was reported by James Beatty, an experienced ground observe
corps supervisor in an Air Force Filter Center. At about 9:50 p.m. an ODser e
team about 20 miles southeast of Poughkeepsie saw an object similar in apparent
size to the moon. At the same time they could see the moon, which was not iuu.
They watched the object for about 20 or 30 minutes and then it moved slowly
southeastward. According to the report of the supervisor, two radar stations
had fixes corresponding to the visual sighting, and jets were scrambled irom
two airbases. As the jets approached the object, both the pilots and the ground
observers report that the object changed color, moved upward at very high speed,
and disappeared. At this point radar contact was lost, too.

In the vicinity of Levelland, Texas, on the night of November 2-3, 1957, there
were ten separate sightings by several people, including police officers, over a
period of approximately 2% hours. The descriptions were similar in several im-
portant details of visual appearance. Several observers independently reported
that their cars’ engines and headlights quit working when the object was close.
This kind of effect has been frequently reported but had not been publicized
prior to this group of reports in Levelland. In most instances it is clear that the
witnesses around Levelland were going about their usual business and were
surprised by the sighting; they had not been alerted to watch for a strange object.

These are only three cases out of many (see Hall, 1964, and U.S. Air Force,
1968). They are reported only sketchily here, but much more detail is available
(see Hall, 1964). | introduce them only to illustrate the kinds of evidence avail-
able relevant to the hypothesis of mass hysteria to account for UFO sightings.
I am forced to the conclusions that there are many sightings by multiple ob-
servers and that many observers are reliable and independently report similar
details. In many instances it appears highly unlikely that they could have been
exposed to similar detailed information in advance (e.g., the electrical interfer-
ence effects at Levelland).

Social psychologists have studied a number of cases of mass hysteria and hys-
terical contagion (Cantril, 1940; Johnson, 1945; Kerckhoff & Back, 1968; Medalia
& Larsen, 1958). In my judgment the “hard-core reports of UFOs do not resem-
ble those documented cases. Those cases were generally short-lived—a day, a
week, or at most a few weeks; UFO reports have persisted for decades, at least,
despite much ridicule and very little recent press coverage of serious cases. The
documented cases of mass hysteria have not involved calm, prolonged observa-
tions such as the police officers near Red Bluff, California. The documented
eases have had some plausible indication that the people involved have been in
touch with one another (Kerckhoff & Back, 1968) or previously exposed in com-
mon to the information that they incorporate into a report (e.g., Johnson, 1945;
Medalia & Larsen, 1958). The documented cases have not been worldwide, as
are UFO reports. They have not involved phenomena that were simultaneously
observed through such different media as direct visual contact and radar contact.
In documented cases of mass hysteria | do not know of evidence of people re-
luctantto report;in UFO sightings there are numerous such cases. The hypothesis
?f rtnas_ls hysteria does not, in my judgment, fit the “hard-core” reports very satis-
actorily.

The third, and last, of the three major questions which | raised at the begin-
ning was: For each of the major explanations, what are the likely consequences,
and what actions or precautions might we take in the public interest?

First, let us suppose that there are extraterrestrial devices entering our
atmosphere from the outside. We must then concern ourselves with the possible
consequences of contact with technologically advanced civilizations whose values,
or intentions, or motives are totally unknown to us. It appears to me an almost
impossible task to predict the probable effects of contact between our earthly
civilization and another civilization without making some cleareut assump-
tions about their values and motives. | have not been able to find any rational
basis for defending particular assumptions of this kind, and | shall not attempt



the task. We must also be concerned with the risks of panic resulting in people
hurting one another, even if the assumed extraterrestrial visitors mean no harm.
This risk could be markedly reduced by preparing the public for the eventu-
ality—by treating it as a serious possibility that must be discussed. The greatest
risk of panic would come from a dramatic confrontation between the assumed
“visitors” and a collection of humans who were unprepared and had been told
that their leaders did not believe such visitors existed. Another risk is that we
might misinterpret such devices as weapons of another country and thereby
accidentally trigger nuclear war. If these are extraterrestrial devices, we have,
of course, a great opportunity to learn from their technology, which would
appear to be very advanced in certain respects by our terrestrial standards.

iSeeond, let us suppose that this is a novel natural phenomenon which we do
not understand. Under this assumption we still run the risk of panic if a crowd
of people are confronted with a case of the phenomenon without any prepara-
tion. We still run the risk of misinterpreting an occurrence as a hostile weapon
system. Also, it is a reasonable assumption that we might reap scientific and
technological benefit from understanding such a puzzling thing that appears
to involve some kind of concentration of energy.

Third, let us suppose that the whole persistent business of UFO reports
over the years is strictly a social psychological phenomenon—a new and extreme
case of mass hysteria and hysterical contagion. In this event the underlying
anxiety must indeed be massive and the risk of panic accordingly very great
unless we can introduce trusted information and reduce the ambiguity and
anxiety. Under this assumption—if atmospheric and astronomical observations
can be so badly jnisinterpreted and so badly reported by many people of good
reputation and good education—then | would judge that we run great risk of
misinterpreting those same phenomena as hostile weapons, and we must pre-
pare for this risk. Most important, if this whole business is a social psychological
phenomenon, then this is prima facie evidence of the urgent need to improve
our understanding of the processes of mass hysteria, belief formation, and means
of controlling the kinds of anxiety that generate such a problem. In this event
the UFO reports present an unsurpassed natural laboratory for research on
mass hysteria, human response to ambiguity, standards for assessment of human
testimony, and other related matters.

CONCLUSIONS

1. No matter which explanation is correct, we have a rare opportunity for
gaining useful knowledge by a thorough, detached study of UFO reports and
a more systematic gathering of new evidence.

2. Hysteria and contagion of belief can account for some of the reports of
UFOs, but the weight of evidence suggests strongly that there must be some
kind of physical phenomenon which underlies a portion of the reports.

3. Because of the lack of trustworthy information about UFO reports, systems
of conflicting belief have been built up to account for this ambiguous set of
circumstances, and each position is sometimes defended beyond the point of
rationality.

4. Whether or not there is a physical phenomenon underlying a portion of the
reports, we now have, in addition to any other problem, a social psychological
problem of subduing irrational defense of beliefs, lowering anxiety about the
reports, and reducing ambiguity about the causes of the reports.

5. Our lack of understanding of UFO reports forces us to run unnecessary
risks of panic and of accidental triggering of nuclear war.

RECOMMENDATIONS

1. The most important and urgent matter is to promote the fullest possible cir-
culation of all available information about UFOs and to encourage systematic
gathering of new evidence. This should help to reduce the risks of panic and
other dangerous irrational actions. This should also help to weaken the irrational
elements incorporated into opposing systems of belief. Indifference or disinterest
on the part of national leaders can retard our learning about the phenomenon at
hand; open interest and encouragement can help. The whole matter needs to be
treated as something deserving serious study.

2. At least three lines of serious research should be undertaken: (a) For the
100 to 200 cases per year that are reliably reported and well documented, we need
to study carefully reports of recurring patterns of behavior by the phenomenon,
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Including its apparent reaction to other events in the environment with emphasis
upon establishing independence or non-independence of separate witnesses, iD)
Those portions of the problem that result from mass hysteria need to be studied
intensively to improve our understanding of mass hysteria toward the end or
controlling its potentially dangerous consequences, (c) Some systematic means
of monitoring and observing should be developed so as to add well documented
new cases with specific reports of details obtained independently from different
observers.

3. Serious consideration might be given to the idea of setting up a fonnal
adversary proceeding, modeled after our system of justice. Just as courts have
attorneys assigned to build the best possible case for the prosecution and others
to build the best case for defense, we might have a staff assigned to build the
strongest possible ease for each of the three major explanations of UFO reports.
If each had to confront the others and answer their criticisms, we would probably
force a clearer focus on the crucial points that need to be settled.

My closing comment returns to my starting point. The situation that we face’in
UFO reports is an exciting and challenging one which presents a rare scientific
opportunity, no matter whose interpretation and explanation you may accept.
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Mr. R oush. Our next participant is Dr. J. A. Harder.

Dr. Harder, we are delighted that you can participate. We are get-
ting into another area here now. Again, as with the other gentlemen,
Dr. Harder has a distinguished career behind him and probably an
even more distinguished career ahead of him.

Dr. Harder, will you proceed.

(The biography of Dr. Harder is as follows:)

Dr. J. A. Harder

Born: Fullerton, Calif., 1926.

B.S. California Institute of Technology, 1948; Ph.D. (fluid mechanics), 1957;

Associate Professor of Civil Engineering, University of California, Berkeley,
1962 to present; Assistant Professor, Hydraulic Engineering, 1957-62; Resident
Engineer, 1952-57,;
lga)éeSSign Engineer, soil conservation service, U.S. Department of Agriculture

U.S. Navy, 1944-45.

Scientific Societies: Fellow of the American Association for the Advancement
of Science, Society of Civil Engineering
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Specialty: Engineering Science
Fields of Interest: Hydraulic systems analysis; surface water hydrology;
analog simulation.

STATEMENT OF DR. JAMES A. HARDER, ASSOCIATE PROFESSOR
OF CIVIL ENGINEERING, UNIVERSITY OF CALIFORNIA AT
BERKELEY, CALIF.

Dr. H arder. Thank you, Mr. Chairman.

Your committee has asked me to comment on the problem of pro-
pulsion as raised by some reports, and to whatever potential benefits
there might be to the aerospace programs from an intense scrutiny of
UFO phenomena.

I am very glad for this opportunity to present to your committee
some of my views on the problems of unidentified flying objects and
to indicate some of the areas in which | think a closer investigation
of this problem might provide us with scientific clues that would

jcvi us important impetus to basic and applied research in the United
ates.

As Dr. Hall has said, there have been strong feelings aroused about
UFQO'’s, particularly about the extraterrestrial hypothesis for their
origin. This is entirely understandable, in view of man’s historic
record of considering himself the central figure in the natural scene;
the extraterrestrial hypothesis tends inevitably to undermine the col-
lective ego of the human race. These feelings have no place in the
scientific assessment of facts, but | confess that they have at times
affected me.

Over the past 20 years a vast amount of evidence has been accumu-
lating that bears on the existence of UFQ’s. Most of this is little
known to the general public or to most scientists. But on the basis
of the data and ordinary rules of evidence, as would be applied in
civil or criminal courts, the physical reality of UFO's has been proved
beyond a reasonable doubt. With some effort, we can accept this on an
intellectual level but find a difficulty in accepting it on an emotional
level, in such a way that the facts give a feeling of reality. In this
respect, we might recall the attitude many of us have toward our own
deaths: We accept the facts intellectually, but find it difficult to accept
them emotionally.

Indeed, there are flying saucer cultists who are as enthusiastic as
they are naive about UFO’s—who see in them some messianic sym-
bols—they have a counterpart in those individuals who exhibit a mor-
bid preoccupation with death. Most of the rest of us don't like to think
or hear about it. This, it seems to me, accurately reflects many of our
attitudes toward the reality of UFO’s—natural, and somewhat
healthy, but not scientific.

In my remaining statements you will note that | have tacitly as-
sumed the reality of UFQO's as a hypothesis underlying my assessment
of the importance of this subject for scientific study.

1. THE UFO PROPULSION PROBLEM

By way of introducin% the proPuIsion problem of UFQO'’s, | will
review a sighting near the city of Corning, in northern California,
during the night of August 13, 1960, by two California highway
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patrolmen. During that night, and several succeeding nights? there
were many reports of UFQO'’s over northern California, but this par-
ticular event is important not only because of the fact that it has been
well authenticated but because of the relatively long time and close
nature of the observations. My condensed description that follows is
from the official report filed the next day by the two officers c§see ap-
Fendix I and Il) from a half-hour taped interview conducted 3 days
ater by myself and Dr. Carl Johannessen, of the University of
Oregon; from a letter written by Officer Charles A. Carson to Walter
N. Webb, Charles Hayden Planetarium, Boston, Mass., dated Novem-
ber 14, 1960; and from a telephoned interview conducted by Dr. James
McDonald with Mr. Carson on October 27, 1966.

APPENDIX 1

Additional Witnesses to the Events of August 13, 1960

When Officer Scott radioed the Tehama County Sheriff’s Office, two deputies,
Fry and Montgomery, traveled to Los Molinos, somewhat northeast of the first
sighting, from which point they observed the UFO simultaneously, though at a
greater distance, with Scott and Carson. The night jailer, from a point further
north, saw it, and marched his several prisoners out onto the roof of the jail,
each of whom saw it. Subsequently, due to newspaper publicity, Carson recelved
a number of letters from motorists who had seen the object while traveling along
Highway 99E. After Scott and Carson returned to the Sheriff’s Office, they called
the radar base again, and talked with the operator while all of them listened
in on various extensions. He described to them some of the movements of the
object as he had observed it on the radar screen; these corresponded to the move-
ments they had observed.

Several months later, in a personal interview conducted on January 3, 1961,
Captain Blohl, Area Commander at Red Bluff, stated that both Scott and Carson
had worked for him for three or four years, and that he had the highest regard
for their honesty and devotion to duty. They were not publicity minded, he said.
Of Scott, he remarked, “Scotty would rather take a knife or a gun away from
a man than make a speech.” In the unwanted publicity that was forced upon
them, Blohl stated that their story stood up unaltered—that there were no
baubles during question periods.

APPENDIX Il

Report of Officers Carson and Scott to State Highway Patrol Area
Commander

August 13, 1960.
To: Area Commander, Red Bluff.

From: O. A. Carson, No. 2358, S. E. Scott, No. 1851
Subject: Unidentified Flying Object.

Sir : Officer Scott and | were eastbound on Hoag Road, east of Coming look-
ing for a speeding motorcycle when we saw what at first appeared to be a huge
airliner dropping from the sky. The object was very low and directly in front
of us. We stopped and leaped from the patrol vehicle in order to get a position
on what we were sure was going to be an airplane crash. From our position
outside the car the first thing we noticed was an absolute silence. Still assuming
it to be an aircraft with power off we continued to watch until the object was
probably within 100" to 200" of the ground when it suddenly reversed completely,
at high speed and gained approx. 500' altitude. There the object stopped. At this
time it was clearly visible to both of us, and obviously not an aircraft of any
design familiar to us. It was surrounded by a glow making the round or oblong
object visible. At each end, or each side of the object, there were definite red
lights. At times about 5 white lights were visible between the red lights. As we
watched, the object moved again and performed aerial feats that were actually
unbelievable. At this time we radioed Tehama County Sheriff’s Office requesting
they contact the local radar base. The radar base confirmed the U.F.O.—com-
pletely unidentified.
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Officer Scott and myself, after our verification, continued to watch the object.
On two occasions the object came directly towards the patrol vehicle. Each time
it approached the object turned, swept the area with a huge red light. Officer
Scott turned the red light on the patrol vehicle towards the object and it im-
mediately went away from us. We Observed the object use the red beam approxi-
mately 6 or 7 times, sweeping the sky and ground areas. The object began mov-
ing slowly in an easterly direction and we followed. We proceeded to the Vina
Plains Fire Station where we again were able to locate the object. As we watched
it was approached by a similar object from the south. It moved near the first
object and both stopped, remaining in that position for some time, occasionally
emitting the red beam. Finally both objects disappeared below the eastern hori-
zon. We returned to the Sheriff’s Office and met Deputy Fry and Deputy Mont-
gomery, who had gone to Los Molinos after contacting the radar base. Both had
seen the U.F.O. clearly and described to us what we saw. The night jailer also
was able to see the object for a short time, each described the object and its
maneuvers exactly as we saw them. We first saw the object at 2350 hours and
observed it for approx. 2 hours and 15 minutes. Each time the object neared us
we experienced radio interference.

Sir, we submit this report in confidence, for your information, we were calm
a{)t_er our initial shock and decided to observe and record all we could of the
object.

Charles A. Carson, No. 2358.
S. E. Scott, No. 1851.

Officers Scott and Carson were searching for a speeding motor-
cyclist along Hoag Road, east of Corning, Calif., between U.S. High-
way No. 99W and 99E when they saw what at first appeared to be
a huge airliner droplpmg from the sky. This was at 11:50 p.m. They
stopped and leaped from the patrol car in order to get a position on
what they were sure was going to be an airplane crash. From their
position outside the car the first thing they noticed was an absolute
silence. Still assuming it to be an aircraft with power off, they con-
tinued to watch until the object was probably within 100 to 200 feet
off the ground, whereugon it suddenly reversed completely, traveling
at high speed back up the 45-degree glide path it had been taking, and
gaining about 500-feet altitude. )

This observation was from a distance of one-half to 1 mile. They
said it was about the size of a DC-6 without wings; Officer Carson
later made a sketch which shows an elliptical object 150 feet long and
40 feet high.

It was a very clear night, with no clouds, and as the object hovered
for about a minute they got a good look at it. It was obviously not an
aircraft of any design familiar to them, they said. It was surrounded
by a white glow, making the object visible. At each end there were
definite red lights, and at times five white lights were visible between
the two red lights. They called the night dispatching office at the
county sheriff's office and asked that other cars be sent, and that all
other cars in the area be alerted. They also asked the radar base be
notified.

The object then drifted westward toward them, losing altitude,
and got within some 150 yards of them, easy pistol range, before drift-
ing eastward again. During this time it performed aerial feats that
seemed unbelievable. 1t was capable of moving in any direction—up,
down, back, and forth. At times the movement was verK_sIow, and
at times completely motionless. It could move at extremely high speeds,
and several times they watched it change direction or reverse itself
while moving at unbelievable speeds.
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As the object moved away from them toward the east, they followed
at a judicial distance, encouraged by the expectation that they were
to be joined by other officers. At that time they also radioed the
Tehama County Sheriff's Office requesting that they contact the local
radar base. By telephone the radar operator confirmed the UFO and
stated that it was unidentified.

The two officers drove the next day to the local radar base, were
refused permission to talk to the radar operator that had been on
duty, and were given what Carson described as the “ice water treat-
ment” by the commanding officer.

There follow many interesting details of their hide-and-seek chase
with the object over the next 2 hours along the back roads of northern
California, trying to ?et close enough to this thing to get a better
observation. It see always to know they were there and always
kept about half a mile away. .

owever, when we restrict our attention to the propulsion problem,
the significant facts are: él) there was no observable noise, (2) the
UFO could hover—seemed to float as if it were in water—and move
in any direction without altering its orientation, (3) it could sustain
very high accelerations and move very rapidly, (4) it was able to
hover or to move relatively slowly for at least 2 hours under circum-
stances that precluded suspension by aerodynamic lift forces.

What can we learn about the propulsion of UFQO'’s from the infor-
mation provided by the observations of these two police officers?
Mainly, it is negative information. From the silence it seems impos-
sible that it could have been supported by a jet or rocket reaction.
There are further considerations involving specific impulse, energy,
et cetera, that we need not go into here, that provide compelling
arguments a?ainst any conventional way of counteracting the earth’s
gravitational field. There remains a slight possibility of developing
sufficient reactive force by eerIIing relativistic neutrinos, for they
would not be intercepted by the earth under a UFO and would not
be noticed.

Expelling neutrons would have this same advantage, but in the
guantities required they would induce far more radioactivity than
has ever been measured at sites where UFO’s have come close to the
ground or have been reported to have landed.

Fortunately, there has been at least one observation that tends to
provide a bit of positive information. Mr. Wells Allen Webb, an
applied chemist with a master of science degree from the University
of California, was 1 mile north of Spain Flying Field, 7 miles east
of Yuma, Ariz., just off U.S. Highway No. 80, when his attention
was drawn to the sky to the nort b% some low-flying jet aircraft.
IThen Igr/e noticed a small white cloud-like object in an otherwise cloud-
ess sky.

He watched for about 5 minutes as it traveled eastward; as it
reached a spot north-northeast of his location, it abruptly altered
shape from being oblong and subtending about half the angle of the
full moon—about 15 minutes of arc—to be circular and subtendin
about 5 minutes of arc. Webb was wearing polaroid glasses and note
that there appeared around the object a series of dark rings, the outer-
most of which was about six times the diameter of the central white
or silvery object, or about the diameter of the full moon. The object
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or cloud then decreased in apparent diameter, as if it were traveling
away from him, and disappeared in another few minutes. During this
time Webb repeatedly took off his glasses and then put them back
on, noting each time that the rings appeared only when he was wearin
the glasses. He did not know what to make of the sighting, but too
notes, including the fact that it was about 10 in the morning. The date
was May 5, 1953.

One of the first things to note about the situation as described in
the account is that the dark rings were observed with polaroid glasses,
but not without them. The second thing is that, from the orientation
of the observer relative to the position of the sun at that time of day,
the blue scattered light from the part of the sky that formed the back-
ground for the object was polarized.

To this fortunate circumstance we must add the fact that Mr. Webb
was curious about clouds, the effect of viewing them with polarized
light, and took notes of what he observed. He did not, however, realize
that he was observing the rotation of the plane of polarization of the
blue light in the vicinity of the object. This was the interpretation 1
made some 8years later upon reading his account.

Mr. W tdier. H ow Would you define UFO's as you are using it in
this paper before us.

IDr. Harder. | don't know how I could define it without being cir-
cular.

Mr. W td1er. Thatis the conclusion to which I came.

You state on the very first page or \éou more or less say you are
?omg to tacitly assume the reality of UFO'’s, merely an “unidentified

lying object.” | think we can assume their reality without worrying
much about it. It is only if they have some particular interplanetary
significance that mi?ht ecome a real problem, the way we look at it,
isn't that so? We all agree there are unidentified flying objects.

I think you are denning them as interplanetary. |1 don't see you
really come out and say that, but | think you hinted at it.

Dr. Harder. Well, if my interpretation of these rings is correct,
it is certainly nothing we have been able to accomplish on earth.

Mr. W td1er. Are you saying, when you use this term, for the pur-
poses of your statement, in your testimony, you are assuming they are
of aninterplanetary nature ?

Dr.H arder. Yes, that iSright.

Mr. W tdier.Allright.

Dr. H arder. In my statement, which is available to the transcriber,
I have gone through a little bit of argument suggesting why the outer
of the three rings represents light that had been rotated through 90
degrees, so it would not pass through the polarizer, if it is polarized
glasses. The next ring represented light that had been rotated 90 plus
180 degrees. If you have polaroid glasses and look at the right part
of the blue sky, any afternoon, you can seen that the light is polarized,
and as you rotate your polaroid glasses there is an alternate darkening-
lightening, as you go through 180 degrees.

We can assume, to begin with, that the plane of the polarizer in his
flasses was parallel to the plane of the undisturbed polarized light

rom the general direction of the object. If then something affected
the light so as to turn its plane of polarization through 90 degrees,
the portion that had been originally polarized would not pass through
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the glasses. Likewise, for light that had had its plane of polarization
turned through 90 plus 180 degrees, 90 plus 360 degrees, and so on,
there would be a partial extinction of light.

On this basis, the outer dark ring was due to the reJectlon by the
polarizing filter of the glassesof lightwhich had had its plane or P55 _T
ization turned through 90 degrees, the next outermost band by light
that had been turned through 270 degrees, et cetera.

This interpretation is strengthened by Webb’s observation tha,t the
dark rings were narrower than the brighter areas between them; this
iswhat should be expected on the basis of the above explanation.

W hat hypotheses can be constructed that might account for this
unusual observation? There are at least two that have interesting
implications for the propulsion problem. First by the Faraday effect,
a magnetic field parallel to the path of the light could so rotate the
plane of polarization. A quick calculation using the properties of the
atmosphere shows that a field of 200,000 gauss, operating over a dis-
tance of 130 feet— 40 meters—could turn the plane 90 degrees; this
is indeed a very intense and extensive magnetic field and, of course,
would only account for one ring. Three rings would require a million
gauss overthe same distance.

W e have been able to achieve these field strengths |n the laboratory
for only fractions of seconds over very small distances. However, the
principal argument against this hypothesis is the conclusion that
were such a field brought at all close to the surface of the earth its
effect would be to induce very strong remnant magnetism in nearly
every piece of iron within several hundred yards. This has not been
found.

We have been able to achieve that kind of field strength for frac-
tions of seconds only over short distances on earth, or at least we, on
earth.

However, there has been a suggestion made earlier thata very strong
magnetic field might so saturate certain iron cores of electrical ma-
chinery as to explain some of the observed phenomena of electrical
malfunctioning.

Despite the above-described observation, there is little reason to be-
lieve that magnetic fields, of themselves, could be of much use in pro-
pelling a spacecraft, although there has been much uninformed specu-
lation about this in popular UFO publications. The simple reason is
that we cannot produce a north pole without at the same time produc-
ing a south pole. This is a consequence of fundamental theory. Such a
dipole cannot exert a force in conjunction with a uniform magnetic
field, such as the earth may be assumed to have in a given locality,
though it can produce a force in anonuniform field.

To go beyond the above discussion would be rather speculative, but
itisjust here that we find a stimulus and challenge to scientific theory.
It is almost circular to say that when we find a phenomenon we under-
stand but vaguely we have also found a means of advancing our un-
derstanding ; this has been particularly true in astronomy.

Concerning the propulsion of UFO’, a tentative hypothesis would
be that it is connected with an application of gravitational fields that
we do not understand.

Gravitation remains one of the enigmas of modern science, although
there have been some advances in its understanding, beyond general
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relativity, in the past decade. There are theoretical grounds for believ-
ing there must exist a second gravitational field, corresponding to the
magnetic field in electromagnetic theory, and that the interaction be-
tween these two fields must oe similar to that between the electric and
magnetic fields.

This interaction and its exploitation forms the basis for our modern
electrical generators and motors. W ithout the interaction, we would
be back to the days of electrostatic attraction and of permanent mag-
nets—two phenomena that can produce only very weak forces when
operating individually. Some day perhaps we will learn enough to ap-
ply gravitational forces in the same way we have learned to apply
electromagnetic forces. This will depend upon advances in many fields
of science. Some of the things required will be enormously increased
sources of power from atomic fusion; very intense magnetic fields and
current densities, perhaps from superconducting sources; and ex-
tremely strong materials to contain mechanical forces. Some of these
advances are approaching, or are on the horizon. Others we have yet
to see clearly.

May | close this part of our discussion by recalling the statement
that the mostimportant secretof the atomic bomb was that it worked.
This gave the crucial impetus to other nations in their own efforts to
duplicate the research of the United States. In the UFO phenomena
we have demonstrations of scientific secrets we do not know ourselves.
It would be a mistake, it seems to me, to ignore their existence.

I have further comments on UF O ’s and high-strength materials, but
perhaps the committee would rather interrupt at this point before |
go on to that second subject?

Mr. Roush. Any questions?

I think you better go ahead, Dr. Harder, because if we get started
questioning itis impossible to stop these people.

Mr. Boone. Mr. Chairman, may | ask one question ?

Mr. Roush.Goahead, Mr. Boone.

Mr. Boone. Have you concluded that what you have just told us is
true, we should notignore theirexistence ?

Dr. Harder. | have no doubt of the veracity of the observer who
saw this thing in the sky; | know him personally.

Mr. Boone. |l didn’t question the observer, | questioned yourremark,

and the magnetic, if you will, electromagnetic interactions, and so
forth, when you said we undoubtedly must admit the existence of
these— 1 am sorry | can’t quote you exactly. But your last sentence

there iswhatl referto.

It does seem like an obvious conclusion resulting from all the pre-
vious remarks you said about some supernatural, if you will-------

Dr. Harder. Oh, heavens, | never suggested that, | hope.

Mr. Boone.Well, let me say, science fiction propulsion system, then.

Dr. Harder. Well, sir, what we have been discussing this morning,
and this afternoon, is perhaps closer to science fiction than anything.
| hope itismore science than fiction, however.

Mr.Roush.Goahead,Dr. Harder.

Dr. Harder. The instances in which physical fragments of UFO’s
have been found are disappointingly few. To my knowledge, there
is only one well-authenticated finding, and that was in Brazil, in
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1957. The story of its discovery is contained in chaper 9 of the Grea
Flying Saucer Hoax, written by Dr. Olavo T. Fontes.

Briefly, several small metallic fragments were recovered by some
fishermen near the coastal town of Ubatuba, Sao Paulo, after they
saw what they described as a brillant explosion of a flying disc, home
of the fiery fragments were extinguished in the water near the shore,
where they were recovered.

Fontes acquired three of the fragments that Welghed less than a
tenth of an ounce each, and had one of them analyzed at the Mineral
Production Laboratory in the Brazilian Agriculture Ministry. 1he re-
sults of the first analysis was that the substance was magnesium ot an
unusually high degree of purity, and that there was an absence of any
other metallic element.

On the basis of the first examination a second spectroerraphic test
was conducted, using the utmostcare and the mostmodern instruments.

The second report was again marked by references to the “extreme
purity” of the sample. Even impurities that are sometimes detected
due to contamination from the carbon rod used as an electrode were
absent. A further test, using X -ray diffraction, failed to turn up any
other metallic component.

One of the pieces was flown to California and was analyzed. | have
the report here. They used neutron activation analysis and discovered
a total of one-tenth of 1 percent of other metallic elements _than
magnesium, 500 parts per million zinc, that included zinc, which is
interesting, and small amounts of barium and strontium.

Certainly this metal is of extraordinary purity, certainly far beyond
the capacity of fishermen at Ubatuba to produce.

W hat could be the use of such high-purity magnesium in the con-
text of a spacecraft? One clue lies in its crystalline structure. It is
close packed hexagonal structure, and is in this regard similar to the
high-strength metals beryllium and titanium. Hexagonal crystals have
but one slip plane, and this tends to make them brittle but strong.

One of the reasons for slip along crystal planes is that local im-
perfections in the crystal, or foreign atoms, create lines of stress con-
centration that move rapidly through the crystal, producing
deformation.

I f these imperfections, or dislocations, could be eliminated, the theo-
retical strength of the crystal lattice itself might be approached. This
strength is on the order of millions of pounds per square inch for any
materials. Carefully prepared 14-inch diameter glass rods, etched
to remove microscopic surface cracks and then laquered, have
withstood stress of 250,000 psi for 1 hour. Fused silica fibers have been
stressed to 2 million psi.

Thus, foreign atoms within a crystal lattice are focal points for dis-
locations—points of stress concentration where the crystal lattice itself
tears and slips. We can imagine that a higli-purity crystal, free of
surface and internal imperfections, would achieve fantastic strengths.
Indeed, with the advent of iron whiskers, and boron fiber reinforced
composites, we are already approaching some of these strengths, but
only for extremely small diameter fibers.

Should, by any good fortune, further samples of UFO material be
found, there may be further clues that would spur on research into
high-strength materials, and perhaps give us hints of how to achieve
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superstrength in materials that are larger than the tiny fibers we have
produced so far. ~

Needless to say, if we persist in denying the reality of UFO’s we
will not be looking for such samples, and may indeed reject them as
having no importance when they are brought to our attention.

That is the conclusion of my prepared statement. | would like to
comment on some of the suggestions as asked by Congressman Rums-
feld earlier.

I conclude in some of my colleagues’ recommendations that a mul-
tiple-faceted exploration be made of this subject, preferably at sev-
eral institutions simultaneously.

I have some suggestions as to how we could acquire additional
scientific data even at the present time.

This is a three-point program which involves first the establish-
ment of an early warning network, which the Colorado project be-
gan last February. Then to take advantage of one of the character-
istics of UFO sightings:that they, in many instances, are seen on one
ortwo successive nights.

We could have prearranged instrument packages which are ar-
ranged for instant transportation to locations where UFO’s have
been sighted. If the budget for such a program were low, you might
be able to borrow such things and have them ready at various uni-
versities where the instruments were otherwise occupied for research.

That would be the second point of this investigation.

The third point would be the cooperation of the Air Force for
logistics and high-speed transport to crucial areas on a 24-hour basis.

Now, that three-point program may well bring to us physical data
that so far has appeared only in anecdotal, still from essential ama-
teurs who happened just accidentally to be at the right place. It was
truly a fortunate accident when Mr. Webb was there to make the
observation | described earlier.

Mr. Roush. Does that conclude your statement?

Dr. Harder. That concludes my statement.

PREPARED STATEMENT OF DR. JAMES A. HARDER

I am very glad for this opportunity to present to your Committee some of my
views on the problem of Unidentified Flying Objects and to indicate some of the
areas in which | think a closer investigation of this problem might provide us
with scientific clues that would give an important impetus to basic and applied
research in the United States.

There have been strong feelings aroused about UFO’s, particularly about the
extra-terrestrial hypothesis for their origin. This is entirely understandable, in
view of man’s historic record of considering himself the central figure in the
natural scene; the extra-terrestrial hypothesis tends inevitably to undermine
the collective ego of the human race. These feelings have no place in the scientific
assessment of facts, but | confess that they have at times affected me.

Over the past twenty years a vast amount of evidence has been accumulating
that bears on the existence of UFO’s. Most of this is little known to the general
public or to most scientists. But on the basis of the data and ordinary rules of
evidence, as would be applied in civil or criminal courts, the physical reality
of UFO’s has been proved beyond a reasonable doubt. With some effort, we
can accept this on an intellectual level but find a difficulty in accepting it on
an emotional level, in such a way that the facts give a feeling of reality. In
this respect, we might recall the attitude many of us have towards our own
deaths: We accept the facts intellectually, but find it difficult to accept them
emotionally. . . o

Indeed, there are flying saucer cultists who are as enthusiastic as they are
naive about UFO’s—who see in them some Messianic symbols—they have a
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counterpart in those individuals who exhibit a morbid preoccupation with death.
Most of the rest of us don’t like to think or hear about it. This, it seems to me,
accurately reflects many of our attitudes towards the reality of UFO’s—natural,
and somewhat healthy, but not scientific.

In my remaining statements, you will note that | have tacitly assumed the
reality of UFO’s as a hypothesis underlying my assessment of the importance of
this subject for scientific study.

otne UFO v ropuicion Provien

By way of introducing the propulsion problem of UFO’s. | will review a sight-
ing near the City of Corning in northern California during the night of August
13, 1960, by two California Highway patrolmen. During that night and several
succeeding nights there were many reports of UFO’s over northern California,
but this particular event is important not only because of the fact that it has
been well authenticated (see Appendix | p. 114) but because of the relatively
long time and close nature of the observations. My condensed description that
follows is from the official report filed the next day by the two officers (see
Appendix Il p. 114) ; from a half-hour taped interview conducted three days
later by myself and Dr. Carl Johannessen of the University of Oregon; from a
letter written by Officer Charles A. Carson to Walter N. Webb (Charles Hayden
Planetarium, Boston, Massachusetts) dated November 14, 1960: and from a
telephoned interview conducted by Dr. Janies McDonald with Mr. Carson on
October 27,1966.

Officers Scott (Stanley E. Scott) and Carson (Charles A. Carson) were search-
ing for a speeding motorcyclist along Hoag Road, east of Corning, California,
between U.S. Highway 99W and 99E, when they saw what at first appeared to
be a huge airliner dropping from the sky. This was at 11:50 p.m. They stopped
and leaped from the patrol car in order to get a position on what they were sure
was going to be an airplane crash. From their position outside the car the first
thing they noticed was an absolute silence. Still assuming it to be an aircraft
with power off, they continued to watch until the object was probably within
one hundred to two hundred feet of the ground, whereupon it suddenly reversed
completely, traveling at high speed back up the 45 degree glide path it had been
taking, and gaining about 500 feet altitude. This observation was from a distance
of one-half to one mile. They said it was about the size of a DC-6 without wings;
Officer Carson later made a sketch which shows an elliptical object 150 feet long
and 40 feet high. It was a very clear night, with no clouds, and as the object
hovered for about a minute they got a good look at it. It was obviously not an
aircraft of any design familiar to them, they said. It was surrounded by a white
glow, making the object visible. At each end there were definite red lights, and
at times five white lights were visible between the two red lights. They called
the night dispatching office at the County Sheriffs Office and asked that other cars
be sent, and that all other ears in the area be alerted.

The object then drifted westward towards them, losing altitude, and got within
some 150 yards of them (“easy pistol range”) before drifting eastward again.
During this time it performed “aerial feats” that seemed unbelievable: It was
capable of moving in any direction—up, down, back and forth. At times the
movement was very slow, and at times completely motionless. It could move at
extremely high speeds, and several times they watched it change directions or
reverse itself while moving at unbelievable speeds.

As the object moved away from them towards the east, thev followed at a ju-
dicial distance, encouraged by the expectation that they were to be joined by
other officers. At that time they also radioed the Tehama County Sheriffs Office
requesting that they contact the local radar base. By telephone the radar opera-
tor confirmed the UFO and stated that it was unidentified. (Note: The two of-
ficers drove the next day to the local radar base, were refused permission to talk
to the radar operator that had been on duty, and were given what Carson de-
scribed as the “ice water treatment” by the commanding officer.) -

There follow many interesting details of their hide-and-seek chase Wlth the
object over the next two hours. However, when we restrict our attention to the
propulsion problem, the significant facts are: (1) there was no observable noise
(2) the UFO could hover (“seemed to float as if it were in water”) and move in
any direction without altering its orientation, (3) it could sustain very high
accelerations and move very rapidly, (4) it was able to hover or to move rela-
tively slowly for at least two hours under circumstances that precluded suspen-
sion by aerodynamic lift forces.



123

W hat can we learn about the propulsion of UFO’s from the information pro-
vided by the observations of these two police officers? Mainly, it is negative in-
formation : From the silence it seems impossible that it could have been sup-
ported by a jet or rocket reaction. There are further considerations involving
specific impulse, energy, etc., that we need not go into here, that provide com-
pelling arguments against any conventional way of counteracting the earth’s
gravitational field. There remains a slight possibility of developing sufficient
reactive force by expelling relativistic neutrinos, for they would not be inter-
cepted by the earth under a UFO and would not be noticed. Expelling neutrons
would have this same advantage, but in the quantities required they would induce
far more radioactivity than has ever been measured at sites where UFO’s have
come close to the ground or have been reported to have landed.

Fortunately, there has been at least one observation that tends to provide a
bit of positive information. Mr. Wells Allen Webb, an applied chemist with a
master of science degree from the University of California, was one mile north
of Spain Flying Field, seven miles east of Yuma, Arizona, just off U.S. Highway
80, when his attention was drawn to the sky to the north by some low-flying
jet aircraft Then he noticed a small white cloud-like object in an otherwise
cloudless sky. He watched for about five minutes as it traveled eastward; as it
reached a spot north northeast of his location, it abruptly altered shape from
being oblong and subtending about half the angle of the full moon (about 15
minutes of arc) to being circular and subtending about 5 minutes of arc. Webb
was wearing Polaroid glasses, and noted that there appeared around the object
a series of dark rings, the outermost of which was about six times the diameter
of the central white or silvery object, or about the diameter of the full moon.
The object or cloud then decreased in apparent diameter, as if it were traveling
away from him, and disappeared in another few minutes. During this time Webb
repeatedly took off his glasses and then put them back on, noting each time that
the rings appeared only when he was wearing the glasses. He did not know what
to make of the sighting, but took notes, including the fact that it was about 10
in the morning. The date: 5 May 1953.

One of the first things to note about the situation as described in the account
is that the dark rings were observed with Polaroid glasses, but not without them.
The second thing is that from the orientation of the observer relative to the
position of the sun at that time of day, the blue scattered light from the part
of the sky that formed the background for the object was polarized. To this
fortunate circumstance we must add the fact that Mr. Webb was curious about
clouds, the effect of viewing them with polarized light, and took notes of what
he observed. He did not, however, realize that he was observing the rotation of
the plane of polarization of the blue light in the vicinity of the object. This was
the interpretation I made some ten years later upon reading his account.

We can assume, to begin with, that the plane of the polarizer in his glasses was
parallel to the plane of the undisturbed polarized light from the general direc-
tion of the object. If then something affected the light so as to turn its plane of
polarization through 90 degrees, the portion that had been originally polarized
would not pass through the glasses. Likewise, for light that had had its plane of
polarization turned through 90 plus 180 degrees, 90 plus 360 degrees, and so on,
there would be a partial extinction of light. On this basis, the outer dark ring was
due to the rejection, by the polarizing filter of the glasses, of light which had
had its plane of polarization turned through 90 degrees, the next outermost
band by light that had been turned through 270 degrees, etc.

This interpretation is strengthened by Webb’s observation that the dark rings
were narrower than the brighter areas between them; this is what should be
expected on the basis of the above explanation.

W hat hypotheses can be constructed that might account for this unusual ob-
servation? There are at least two that have interesting implications for the pro-
pulsion problem. First, by the Faraday effect, a magnetic field parallel to the path
of the light could so rotate the plane of polarization. A quick calculation using
the properties of the atmosphere shows that a field of 200,000 gauss, operating
over a distance of 130 feet (40 meters) could turn the plane 90 degrees; this is in-
deed a very intense and extensive magnetic field, and of course, would only ac-
count for one ring. Three rings would require a million gauss over the same dis-
tance. We have been able to achieve these field strengths in the laboratory for
only fractions of seconds over very small distances. However, the principal argu-
ment against this hypothesis is the conclusion that were such a field be brought
at all close to the surface of the earth its effect would be to induce very strong
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Mr. RIH’IA re there questions?

Well, if not, let’s go to our next participant. Our next participant is
Dr. RobertM. L. Baker, Jr.

Dr. Baker, again we recognize your own eminence in your field,
and we are very happy to have you here as a participant in this sym-
posium. You may proceed.

(The biography of Dr. Baker,Jr., isas follows:)
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STATEMENT OF DR. ROBERT M. L. BAKER, JR., SENIOR SCIENTIST,
COMPUTER SCIENCES CORP., EL SEGUNDO, CALIF., AND FACULTY,
DEPARTMENT OF ENGINEERING, UCLA

Dr. Baker. Fine, thank you, Mr. Roush.

| should like to preface my remarks by stating my preference for the
term “anomalistic observational phenomena,” as opposed to the term
“unidentified flying objects.”

Mr. Roush. | observed you were going to say that and | wonder
about some of my Hoosiers back home using those terms.

Dr. Baker. It comes trippingly off the tongue.

Mr. Roush. It might not only cause some Hoosiers but some laymen
some problems. It might be easier to say UFO's. You may go ahead.

Dr. Baker. | call it AOP.

From the data that | have reviewed and analyzed since 1954, it is
my belief that there does exist substantial evidence to support the
claim that an unexplained phenomenon— or phenomena—is present in
the environs of the earth, but that it may not be “flying,” may not
always be “unidentified,” and, perhaps, may not even be substantive
“objects.” In the following statement I will—

(1) Present a summary of the analyses that |I have accom-
plished to date— those that have led me to believe that anomalistic
phenomena exist;

(2) Explain the probable inadequacy of our current terrestrial
sensors in observing and/or defining the characteristics of the
anomalistic phenomena;

(3) Suggest a number of tentative hypothetical sources for the
phenomena, and the justification for their scientific study;

(4) And, finally, I will make specific recommendations con-
cerning the necessity for new types of closely related observational
and study programs which might be implemented in a fashion
that would permit the detection and quantitative analysis of the
anomalistic phenomena.
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Several appendixes accompany this report. The first two are in
response to Congressman Roush’s invitational letter of July 10, 1968,
and consistof my biographical sketch and a listing of my bibliography,
respectively. The third appendix relates directly to my specific
recommendations, and was included with the kind permission of Dr.
Sydney Walker Ill. The fourth appendix presents three reprints of
articles (Baker (1968a) and (1968b) and Walker (1968)) that are
pertinent to the subject matter of this report.

Part I. Analyses of Anomalistic Observational Phenomena
UTAH AND MONTANA FILMS

My initial contact with anomalistic observational phenomena—
AOP—came in 1954 when | was a consultant to Douglas Aircraft Co.
in Santa Monica, Calif., serving as special assistant to Dr. W. B.
Klemperer, director of Douglas’ research staff. The data consisted of
two short film clips: one taken in Montana— termed by us as the Mon-
tana film—and one taken in Utah—called by us the Utah film. These
films were provided to us by the Air Technical Intelligence Center—
ATIC, now the Foreign Technology Division—FDT—at Wright-
Patterson Air Force Base; 35-millimeter prints were furnished by
Green-Rouse Productions of Samuel Goldwyn Studios.

Both films had been taken by apparently reliable and unbiased men
using amateur movie cameras and, in each case, there was a credible,
substantiating witness present. The films exhibited the motion of
rather fuzzy white dots, but the Montana film was remarkable in that
foreground was visible on mostof the frames.

Preliminary analysis excluded most natural phenomena. More de-
tailed study indicated that the only remaining natural phenomenon
candidate for the Utah film was birds in flight, and for the Montana
film it was airplane fuselage reflections of the sun. After about 18
months of rather detailed, albeit not continuous, study using various
film-measuring equipments at Douglas and at UCLA, as well as anal-
ysis of a photogrammetric experiment, it appeared that neither of
these hypothesized natural phenomena explanations had merit, and
a report was published by me (Baker (1956)) and forwarded to Brig.
Gen. Harold E. Watson, commander, ATIC. Since the description of
the circumstances of the filmings and the analyses of the data pro-
vided on the films is rather lengthy, and have since been published
in the open literature,l it does not seem unreasonable to repeat the
analyses here.

FLORIDA FILM

During the course of this study we also had the opportunity to view
some gun-camera photographs taken over Florida. Unfortunately, we
could not retain this film, and did not have time available to accom-
plish a comprehensive analysis. Like the Montana and Utah films, this
film also exhibited only white-dot images; however, since a foreground
was present, a competent study could have been carried out. Dr.
Klemperer and | agreed on the preliminary conclusion— not supported
by detailed analyses—that, again, no natural phenomenon was a likely
source for the images.

1For the Utah film, see Baker and Makemson (1967) : for the Montana film, see Baker
(196Sa). This latter reference is included in app. 4 to this paper.
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VENEZUELA FILM

In June of 1963 | received a movie film clip from aMr. Richard Hall
that had purportedly been taken from an aircraft (DC-3) near Angel
Falls, Venezuela, at about 12:15 p.m. This film clip was 8-millimeter
color film, exposed at 16 frames per second and showed a very bright
yellow, slightly pear-shaped object that disappeared in a cloud bank
after about 60 or 70 frames. At the time | was the head of the Lockhead
Aircraft Co.'s Astrodynamics Research Center. We had developed a
small group of photogrammetrists consisting of Dr. P. M. Merifeld
and Mr. James Rammelkamp, and were able to undertake a study of
the film. Initially, Merifeld and Rammelkamp found little of interest
on the film. After their preliminary examination, | expended con-
siderable effort in further analysis. Again, | was only able to draw the
conclusion that the yellow object was no known natural phenomenon;
but we could make a quantitative determination of angular rates and
accelerations, and the bounds of distance, linear velocity, and accelera-
tion, the film was lost (except for a microphotograph exhibiting the
object on one frame). There was, however, no question in my mind as
to the anomalistic character of the images.

CALIFORNIA FILM

In January 1964, Mr. Zan Overall showed me three cinetheodolite
films which had been taken simultaneously by three different cameras
of a Thor-Able Star launching at Vandenberg AFB (project
A4/01019). These films depicted a white object moving vertically
(relative to the film frame) against a clear, blue-sky background. The
object was about as bright as the booster's second-stage exhaust, and
passed the booster at about one-third degree per second. Rough esti-
mates of the direction of the Sun— based on shadows on early frames—
and the winds aloft— indicated by the motion of the rocket's exhaust
plume)— were made. These, together with the brightness of the object
and its rate of ascent, seemed to rule out balloons, airplanes, lens flare,
mirages, et cetera. Since one of the cinetheodolites was at a site some
distance from the other two, a parallax determination of the actual
distance and speed of the object could be determined rather easily.
Because the films were on loan from the Navy, | was unable to carry
out the necessary study and a determination of the precise character
of the phenomenon (natural or anomalistic) could not be made. In
1967, | discussed the matter with Prof. William K. Hartmann of the
University of Arizona, and Prof. Roy Craig of the University of
Colorado. At that time, they were involved in the Colorado UFO
Study Group, and indicated that they would attempt to obtain the film
for further analysis. Although I am confident that they made a con-
scientious effort to obtain the films, apparently they were unsuccessful
(as of 6 months ago, atleast).

PROBABLY NONANOMALISTIC FILMS

In addition to the foregoing film clips— which seemed to involve
data that were the result of anomalistic phenomena— the Montana film
in my opinion, certainly was anomalistic and all of the other films
except for the California film, most probably were anomalistic__|
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have also had the opportunity to view approximately a half dozen
other films, purportedly of “UFO’'s.” The images on these films
appeared possibly to be the result of natural phenomena, such as reflec-
tions on airplanes, atmospheric mirages, optical flares, birds, balloons,
insects, satellites, et cetera. For example, a recent (February 1968) set
of two films were taken, using professional motion picture equipment,
by a Universal Studio crew on location. Although rather peculiar in
appearance, the objects thus photographed could have conceivably been
the result of airplane reflections.

To this date my analyses of anomalistic motion picture data have
been rather ungratifying. Although I am convinced that many of the
films indeed demonstrated the presence of anomalistic phenomena, they
all have the characteristic of rather ill-defined blobs of light, and
one can actually gain little insight into the real character of the
phenomena. For example, linear distance, speed, and acceleration can-
not be determined precisely? nor can size and mass. As | will discuss
in a moment, this situation is not particularly surprising, since, with-
out a special-purpose sensor system expressly designed to obtain in-
formation pertinent to anomalistic observational phenomena, or a gen-
eral-purpose sensor system operated so as not to disregard such data,
the cnance for obtaining high-quality hard data is quite small.

Part 2. I nadequacies of E xisting Sensor Equipment and Systems

The capabilities of astronomical optical sensors have been dealt with
in a thorough fashion by Page in 1968. The Prairie Network for
Meteor Observations (McCrosky and Posen (1968)) is a good example
of a wide-coverage optical system, but as is so often the case, and as
Page (1968) pointed out. “* * * R, E. McCrosky of the Smithsonian
Astrophysical Obvervatory informed me that no thorough search (for
anomalistic data) has been carried out.” Even so, some astronomical
photographs are bound to exhibit anomalistic data. Again quoting
from Page (1968),“* * * W. T. Powers of Northwestern University
Astronomy Department informed me that ‘several’ of the Smith-
sonian-net photographs show anomalous trails.” As | have already
pointed out (Baker (1968b) to be found in appendix 4), the majority
of our astronomical equipment (e.g., conventional photographic tele-
scopes, Baker-Nunn cameras, meteor cameras, Markowitz Dual-rate
Moon Cameras, et cetera) are special purpose in nature, and would
probably not detect the anomalous luminous phenomena reported by
the casual observer if they were indeed present. Their photographic
speed, field of view, et cetera, impose severe restrictions on their ability
to collect data on objects other than those they have been specifically
designed to detect. As already noted in the quotes from Page (1968),
even if such data were collected, the recognition of their uniqueness
or anomalous character by an experimenter is improbable. Examples
abound, in the history of clestial mechanics, of minor planets being
detected on old astronomical plates that had been measured for other
purposes, and then abandoned.

Our radar and optical space surveillance and tracking systems are
even more restrictive and thus, even less likely to provide information
on anomalistic phenomena than are astronomical sensors. The Signal
Test Processing Facility (STPF) radar at Floyd, N.Y. is a high-
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performance experimental radar having a one-third degree beam
width. For lockon and track, an object would have to be pin(r()ointed
to one-sixth degree, and even if the radar did achieve lockon, an
erratically moving object could not be followed even in the Si 11*
radar’s monopulse mode of operation. For this reason only satellites
having rather well-defined paths (i.e., ephemerides), which have been
precomputed, can be acquired and tracked. .

Our three BEMEWS radars propagate fans of electromagnetic
energy into space. If a ballistic missile or satellite penetrates two of
these fans successively, then it can be identified. Since astrodynamical
laws govern the time interval between detection fan penetrations for
“normal” space objects, all other anomalistic “hits” by the radar are
usually neglected, and even if they are not neglected, they are usually
classified as spurious images or misassociated targets, and are stored
away on magnetic tape, and forgotten. .

One space surveillance site operates a detection radar (FPS-17)
and a tracking radar (FPS—79?]. If a new space object is sensed by the
detection radar’s fans, then the tracking radar can be oriented to
achieve lockon. The orientation is governed by a knowledge of the
appropriate “normal” object’s astrodynamic laws of motion, or by an
assumption as to launch point. Thus, if an unknown is detected, and
if it follows an unusual path, it is unlikely that it could, or would, be
tracked. Furthermore, the director of the radar may make a decision
that the unknown object detected is not of interest (because of the
location of the FPS-17 fan penetration or because of the lack of prior
information on a possible new launch). In the absence of detection
fan r()enetration (the fan has a rather limited coverage), the FPS-79
tracking radar is tasked to follow other space objects on a schedule
Frovided by the Space Defense Center, and again there is almost no
ikelihood that an anomalistic object could, or would, be tracked.

The NASA radars, such as those at Millstone and Goldstone, are
not intended to be surveillance radars, and only track known space
objects on command. Again the chances of their tracking anomalistic
objects are nearly nil. The new Bhased—array radar at Eglin AFB
(FPS-85) has considerable capability for deploying detection fans
and tracking space objects in a simultaneous fashion. Such versatility
raises certain energy-management problems—that is, determining how
much energy to allocate to detection and how much to tracking—but
this sensor might have a capability (albeit, perhaps, limited) to detect
and track anomalistic objects. The problem is that the logic included
in the software associated with the FP S-85's control computers is not
organized in a fashion to detect and track anomalistic objects (I will
indicate in a moment how the logic could be modified). Furthermore,
the FPS-85, like the other surveillance radars is usually tasked to
track a list of catalogued space objects in the Space Defense Center’s
data base and the opportunity to “look around” for anomalistic objects
is quite limited.

There are a number of other radar surveillance systems such as
a detection fence across the United States. In the case of this fence,
we have a situation similar to BMEWS, in which the time interval
between succesive penetrations (in this case separated by an orbital
period for satellites) must follow prescribed astrodynamical laws.
If they do not, then the fence penetrations are either deleted from
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the data base or classified as “unknowns,” or “uncorrelated targets,”
filed, and forgotten.

There is only one surveillance system, known to me, that exhibits
sufficient and continuous coverage to have even a slight opportunity
of betraying the presence of anomalistic phenomena operating above
the Earth’s atmosphere. The system is partially classified and, hence,
I cannot go into great detail at an unclassified meeting. | can, however,
state that yesterday (July 28, 1968) | traveled to Colorado Springs
(location of the Air Defense Command) and confirmed that since this
particular sensor system has been in operation, there have been a
number of anomalistic alarms. Alarms that, as of this date, have not
been explained on the basis of natural phenomena interference, equip-
ment malfunction or inadequacy, or manmade space objects.

Part 3. Hypothetical Sources for Anomalistic Observations and
Justification for Their Study

In Baker and Makemson (1967), | discussed the usual candidates
for the natural sources of anomalistic observations. For example, some
scanning radars—such as airport radars—pick up anomalistic returns
termed “angels.” A variety of explanations have been proposed, vari-
ously involving ionized air inversion layers, etc. (see Tacker (1960))
and even insects (see Glover, et al. (1966)). With respect to human
observation of anomalistic luminous phenomena, some rather strong

ositions have been taken by such authorities as Menzel (1953), who
eels that the predominant natural phenomenon is atmospheric mi-
rages; by Klass (1958a), who feels that the predominant natural phe-
nomenon is related to ball lightning triggered by high-tension line
coronal discharge, jet aircraft, electrical storms, etc.; by Robey (1960),
who feels that the observations are of “cometoids” entering the earth’s
atmosphere, etc. The list of hypothetical sources for anomalistic ob-
servational phenomena is long indeed, but from the photographic data
that | have personally analyzed, | am convinced that none of these ex-
planations is valid.

The analyses that | have carried out to date have dealt with observa-
tional evidence that | term “hard data”"—that is, permanent photo-
graphic data. Although | will not discuss in detail the analyses of
eyewitness reports (which | term “soft data”),l Powers 51967), Mc-
Donald (1967), Hynek (1966), and others have concluded that over-
whelming evidence exists that a truly anomalistic phenomenon is

resent.

P Of course, there are numerous others who have come to a completely
opposite conclusion; in fact, it becomes almost a matter of personal
preference: it is possible for one to identify all of the anomalistic
data as very unusual manifestations of natural phenomena. No mat-
ter how unlikely it is, anything is possible—even a jet plane reflecting
the sun in direct opposition to the laws of optics. 1’m sometimes re-
minded of the flat earth debates that | organized 10 years ago in my
elementary astronomy courses at UCLA. Some students became so in-
volved in justifying their positions—either flat or spherical—that they
would grasp at even the most improbable argumentin order to ration-
alize their stand.

1Except in aipp. 3 to this report—a paper supplied by Dr. Sydney Walker Il1, concerning

a hypothetical case.
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Mr. Roush. Dr. Baker, Fm sorry to interrupt, but | 'm going to have
a brief recess here.

Dr. Baker. Certainly. .

Mr. Roush. There isa motion to recommit the military construction
bill, and I would like to vote on it. None of my colleagues are here
right now, so we will declare a very brief recess, and | shall return as
quickly as I can.

(Whereupon a short recess was taken for a floor vote.)

Mr. R oush. The committee will be in order.

Dr. Baker, you may proceed.

Dr. Baker. Thank you.

Personally, | feel that it is premature for me to agree that the hard
and soft data forces the scientific community to give overriding at-
tention to the hypothesis that the anomalistic observations arise from
manifestations of extraterrestrial beings. On the other hand, | strong-
ly advocate the establishment of a research program in the area of
anomalistic phenomena—an interdisciplinary research effort that pro-
igresses according to the highest scientific standards; that is well
unded; and that is planned to be reliably long term. The potential
benefit of such a research project to science should not hinge solely on
the detection of intelligent extraterrestrial life; it should be justified
bK the possibility of gaining new insights into poorly understood
phenomena, such as ball lightning, cometoid impact, and spiraling
meteorite decay. . . . .

There is practical value in such research for the Military Establish-
ment, as well. Let us suppose that something similar to the “Tunguska
event” of 1908 occurred today, and that it was Long Island in the
United States, rather than the Podkamenaia Tunguska River Basin
in Siberia that was devastated by a probable comet impact. Would
we misinterpret this catastrophic event as the signal for world war
I11? What 'if another “fireball procession,” such as occurred over
Canada on February 9, 1913, reBeated itself today, and the low-flyin
meteors were on nearly polar orbits that would overfly the continental
United States. Would we interpret the resulting surveillance data as
indicating that a fractional orbital bombardment system (FOBS) had
been initiated in Russia ? My knowledge of our Air Force sensors, both
current and projected (see Baker and Ford (1968)), indicates that
they are sufficiently sophisticated so that they woulfl probably not
react prematurely and signal a false alarm—although a careful study
of this point should be made. On the other hand, there may exist other
anomalistic sources of data that might give rise to a false alarm and
perhaps provoke us either to deploy our countermeasures, or even to
counterattack.

Before | enumerate the specific benefits this research might confer
upon various scientific disciplines, allow me to digress briefly on the
subject of soft data. The primary reason that | have avoided the in-
troduction of soft data into my photographic studies and have not
involved myself in the analysis of eyewitness reports (such as the
excellent ones given by Fuller (1966)), is that | have been unable to
develop a rational basis for determining the credibility level for any
given human observer. Although they lie outside the field of my own
scientific competence, | feel that credibility evaluations of withesses
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would form an important adjunct to any serious study of anomalistic
phenomena (see Walker (1968) included in app. 4 of this report).
The soft data must involve some useful information content, and it
would be extremely unrealistic to neglect it entirely. For this reason,
I have included appendix 3 by Dr. Walker, which presents a logical
procedure for establishing a credibility level for observers. Walker's
report of a hypothetical case integrates the results of general medical,
neuroopthalmologic, neurologic, and psychiatric evaluations, and de-
velops a logical basis for assigning an overall credibility score.

Dr. Robert L. Hall is, of course, eminently qualified to comment on
the question of eyewitness testimony at this seminar.

If serious studies can be initiated, with the objectives of detecting,
analyzing, and identifying the sources of anomalistic observational
phenomena, then | feel that the following scientific benefits can be
expected:

(1) Meteoritics—Although there are a number of excellent meteor
observation nets operating today, data collected on erratically moving
phenomena (including rapid determination of the location of any
“landings” or impacts) would add significantly to the coverage and
analyses of meteorites and, possibly, entering comets. Furthermore,
the timely recovery of meteoritic debris at the subend point of fireballs
would be most valuable.

(2) Geology—It has been pointed out by Lamar and Baker (1965),
that there exist residual effects on desert pavements that may have
been produced by entering comets. Furthermore, any geological or
material evidence of the impact or “landing” of extraterrestrial ob-
jects would be of great interest. As Dr. John O'Keefe (1967), Assist-
ant Chief, Laboratory for Theoretical Studies of NASA GSFO indi-
cated “Would it not be possible to get some scraps of these (“UFO”)
objects for examination? For instance, a scrap of matter, however
small, could be analyzed for the kind of allogz interrestrial foundries.

A piece of a screw, however small, would be either English, Metric,
or Martian. | am impressed by this because | looked at some tens of
thousands of pictures of the Moon and found that the very small
amount of chemical data has more weight in interpreting the past
history of the Moon than the very large amount of optical data. It
doesn't seem possible that objects (“flying saucers”) of this size can
visit the Earth and then depart, leaving nothing, not even a speck,
behind. We could analyze a speck no bigger than a pinhead very
easily.” I concur with O’Keefe’s remarks, and if there exist “landings”
associated with the anomalistic phenomena, then a prompt and ex-
tremely thorough investigation of the landing site must be accom-
plisahed before geological/material evidence is dispersed or terrestrial-
ized.

(3) Atmospheric physics—One of the great mysteries today in the
formation, movement, and explosion of ball lightning. As Singer
(1963) noted:
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With respect to “plasma UFQO’s” Mr. Philip J. Klass (1968b) com-
ments that:

Iif aditios- dll of tte coditios- nesdad to aeate plasma-UFOS near higt-
i i Id henve mil-
i

Fnsm Irssarintte of aimaﬂi reed Sp el
sof UFO 1 wauld heve Q'ir[/é% nut i
0|0z 1 ale UFO saghtargs diearly the Da+-
I%rgrelaﬂj Ba\ery raeae.

Even if ball lightning is not the primary source of anomalistic data
(and I am not at present convinced that it is), anP/ program investi-
gating anomalistic observational phenomena would surely shed sig-
nificant light on the ball-lightning problem. o

(4) Astronomy,—I have already noted the possibility of cometary
entry, a study of which would be valuable to the astronomer. If as
some respected astronomers believe, the anomalistic observational phe-
nomena (includin perha‘as, “intelligent” radio signals from inter-
stellar space) are the results of an advanced extraterrestrial civiliza-
tion, then the study of the phenomena would become a primary con-
cern of the entire human race. The implications for astronomy are
overwhelming. ) )

(5) Psychiatry and 'psychology.—Since bizarre events have been re-
ported, the study of eyewitness credibility, under stressful circum-
stances of visual input, if possible. As | will recommend later: if a
competent, mobile task force of professionals could be sent into action
as soon as anomalistic events are detected, then reliable evaluation of
eyewitness reports (soft data) in relation to the actual hard data ob-
tained, could be accomplished. Even if the event was only a spectac-
ular fireball, or marsh gas, the psychiatric/medical examination of eye-
witnesses would still be more informative.

(6) social science.—Although not classified as a physical science,
there appears to be a challenge here for the social sciences. It has been
my contention throughout this report that it is not a prerequisite to
the study of anomalistic observational phenomena to suppose that they
result from extraterrestrial intelligence.

Nevertheless, it still is an open possibility in my mind. It seems
reasonable, therefore, to undertake a few contingency plannin
studies. In order to extract valuable information from an advance
society, it would seem useful to forecast the approximate characteris-
tics of such a superior intelligence—or, if not necessarily superior, an
intelligence displayed by an industrial, exploratory culture of substan-
tially greater antiquity. There exist dozens of treatises on technologi-
cal forecasting; one can key estimates of technological advancement
to speed of travel, production of energy, productivity, ubiquity of
communications, etc. There have been many debates on the technical
capabilities or limits on the capabilities of advanced extraterrestrial
societies (for example, see Markowitz (1967) and Rosa, etal. (1967)).
Often intermixed with these technological capabilities arguments,
however, are very dubious comments concerning the psychological
motivations, behavioral patterns, and unbased projections of the social
motivations of an advanced society. Hypothetical questions are often
raised such as,” * * * if there are flying saucers around, why don't
they contact us directly? * * * | would if | were investigating an-
other civilization.” Such comments are made on extremely thin ice,
for, to my knowledge, no concerted study has been carried out in the
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area of forecasting the social characteristics of an advanced extrater-
restrial civilization. Philosophers, social scientists, and others usually
undertake studies of rather theoretical problems. (See Wooldridge
(1968) and Minas and Ackoff (1964). If only a quantitative index or
indices of social advancement could be developed that, say, would dif-
ferentiate us from the Romans in our interpersonal and intersociety
relationships (for example, tendencies toward fewer crimes of vio-
lence, fewer wars, etc.), then we might be better equipped to make
rational extrapolations from our own to an advanced society. In fact,
such as index, if it could be developed might even be beneficial in guid-
ing our existing earth-based society.

(7)  Serendipity—In addition to the value of anomalistic phe-
nomena studies to these specific scientific disciplines, there is always
serendipity. Any scientific study of this nature is potentially capable
of giving substantial dividends in terms of “spin-oft.” For example: in
improved techniques in radar and optical sensor design and control;
in giving a reliable quantitative credibility level to witness’ statements
in court; or in deciphering and/or analyzing anomalistic radio signals
from interstellar space.

Part 4. Conclusions and Recommendations

For the past 16 years | have seriously (albeit sporadically) fol-
lowed the analyses of “UFO” or “flying saucer” reports—both scien-
tific and quasi-scientific. 1t is my conclusion that there is only so
much quantitative data that we can squeeze out of vast amounts of data
on anomalistic observational phenomena that has been collected to
date. | believe that we will simply frustrate ourselves by endless argu-
ments over past, incomplete data scenarios; what we need is more
sophisticated analyses of fresh anomalistic observational data. We
must come up with more than just a rehash of old data.

I empliasize that it is very unlikely that existing optical and radar
monitoring systems would collect the type of quantitative data that is
recwired to identify and study the phenomena. Moreover, we current-
ly have no quantitative basis upon which to evaluate and rank (ac-
cording to credibility) the myriad of eyewitness reports. Thus con-
tinuing to “massage” past anomalistic events would seem to be a waste
of our scientific resources. In balance, then, | conclude that:

(1) We have not now, nor have we been in the past, able to achieve
a complete—or even partially complete—surveillance of space in the
vicinity of the earth, comprehensive enough to betray the presence
of, or provide quantitative information on, anomalistic phenomena.

(2) Hard data on anomalistic observational phenomena do, in fact
exist, but they are of poor quality, because of the inadequacies of
equipment employed in obtaining them.

(3) Soft data on anomalistic phenomena also exist, but we have
no quantitative procedure to evaluate their credibility and develop
clear-cut conclusions on the characteristics of the anomalistic phe-

nomena.

(4) It follows from the scientific method that an experiment or
experiments should be devised, and closely related study programs be
initiated expressly to define the anomalistic data better.
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~(5)  In order to justify such an experiment and associated studies,
it Is not necessary to presuppose the existence of intelligent extra-
terrestrial life operating in the environs of the earth, or to make
dubious speculations either concerning “their” advanced scientific and
engineering capabilities or “their” psychological motivations and be-
havioral patterns. ) . .

In the light of these conclusions, I will make the following recom-
mendations : o

(1) In order to obtain information-rich hard and soft data on
anomalistic P]henome_n_a, an interdisciplinary, mobile task force or
team of highly qualified scientists should be organized. This team
should be established on a long-term basis, well funded, and equipped
to swing into action and investigate reports on anomalistic phenomena
immediately after such reports are received. Because of the relatively
low frequency of substantive reports (see p. 1968), immediate results
should not be anticipated, but m the interim periods between their
investigations in the field, their time could be productively spent in
making thorough analyses of data collected by them previously, and
in “sharpening up” their analysis tools.

(2) In concert with the aforementioned task force, a sensor sys-
tem should be developed expressly for detecting and recording anom-
alistic observational phenomena for hard-data evaluation. 1 e sys-
tem might include one or more phased-array radars (certainly not
having the cost or capability of the FPS-85, but operating in a limited
fashion that would be similar to the FPS-85). A phased-array radar
would have the advantage over a conventional “dish” radar in that
it could track at high rates and divide its energy in an optimum fash-
ion between detection and tracking. The control system would be
unique, and would necessitate the eveloEment of a sequential data-
processing controller that would increase the state variables describing
the object’s path from a six-dimensional position and velocity estima-
tion to a 12-dimensional acceleration and jerk estimation (Baker
(1967)) in order to follow erratic motion.

In addition, the data base would have to be especially designed, to
avoid manmade space objects and (if possible) airplanes, birds, com-
mon meteors, etc. It should, however, be designed to detect and track
nearby cometoids, macrometeorites (fireballs), ball lightning, and any
other erratic or anomalistic object within its range. Optical cameras
(including spectrographic equipment) should be slaved to the radar,
in order to provide more comprehensive data. Because of the afore-
mentioned low frequency of anomalistic data, alarms from the system
should not occur very frequently and could be communicated directly
to the recommended fask force.

(3) A proposed new-generation, space-based long-wave-length in-
frared surveillance sensor system should be funded and the associated
software should be modified to include provisions for the addition of
anomalistic objects in its data base. The specific sensor system cannot
be identified for reasons of security, but details can probably be ob-
tained from the Air Force. This sensor system, in particular, could
provide some data (perhaps incomplete) on anomalistic objects which
exhibit a slight temperature contrast with the space background, on
a basis of noninterference with its military mission. The system rep-
resents a promising technological development, and no other novel
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technique introduced in recent years offers more promise for space
surveillance. In my view, the scientific principles underlying the pro-
posed surveillance system are sound, and a developmental measure-
ments program should be initiated.

ﬁz}) The software designed for the FPS-85 phase-array radar at
Eglin Air Force Base be extended in order to provide a capability
to detect and track anomalistic space objects. The relatively inex-
pensive modification could include the implementation of tracking
techniques such as those outlined in Baker (1967). It should, however,
be clearly borne in mind that only a limited amount of tracking time
(about 30 percent) could be devoted to this endeavor, because of the
overrldln% importance of the surveillance of manmade space objects
which is the basic responsibility of this radar.

(5) Various “listening post” projects should be reestablished (us-
ing existing instruments) in order to seek out possible communica-
tions from other intelligent life sources in the universe. See, for ex-
ample, Shklovskii and Sagan (1966), chapters 27, 28, 30, and 34.

(6) Technological and behavioral pattern forecasting studies should
be encouraged in order to give at least limited insight into the gross
characteristics of an advanced civilization. These studies (probably
not Government funded) should include the social-psychological im-
plications of anomalistic observational phenomena, as well as the
psychological impact upon our own culture that could be expected
from “contact” with an advanced civilization. (See ch. 33 of Shklov-
skii and Sagan (1966).)

(7) Studies should be initiated in the psychiatric/medical problems
of evaluating the credibility of witness’ testimony concerning bizarre
or unusual events. (See app. 3 of this report.)

Part 5. A fterward

All of the foregoing recommendations involve the expenditure of
funds, and we are all well aware of the severe limitations on the fund-
ing of research today. On the other hand, I feel that one of the traps
that we have fallen into, so far, is reliance on quick-look, under-
manned and underfunded programs to investigate a tremendous
quantity of often ambiguous data. | would discourage such programs
as being diversionary, m regard to the overall scientific goal.

The goal of understanding anomalistic phenomena, if attained, may
be of unprecedented importance to the human race. We must get a
positive scientific program off the ground; a program that progresses
according to the highest scientific standards, has specific objectives,
is well funded, and long term.

Thank you.

(The appendixes and attachments to Dr. Baker’s statement follow:)

Pabt |

Abstracts From Baker (1956) Related to the Utah Film—Analysis of
Photographic Material

PHOTOGBAMMETRIC ANALYSIS OF THE “UTAH” FILM TRACKING UFO'S

Several Unidentified Flying Objects (UFO’) were sighted and photographed
at abourt 11:10 MST on July 2, 1952 by Delbert C. Newhouse at a point on State
Highway 30, seven miles north of Tremonton, Utah (latitude 41° 50', longitude

97-818 O— 68 -mrmmv 10
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112° 10'). Mr. Newhouse, a Chief Warrant Officer in the U.S. Nary,* was in
transit from Washington, D.C. to Portland, Oregon.

He, his wife and their two children were making the trip by car. Shortly
after passing through the city of Tremonton, his wife noticed a group of strange
shining objects in the air off towards the eastern horizon. She called them to her
husband’s attention and prevailed upon him to stop the car. When he got out,
he observed the objects (twelve to fourteen of them) to be directly overhead and
milling about. He described them as “gun metal colored objects shaped like two
saucers, one inverted on top of the other.” He estimated that they subtended
“about the same angle as B-29% at 10,000 feet” (about half a degree—i.e., about
the angular diameter of the moon). Next, he ran to the trunk of his ear, took out
his Bell and Howell Automaster 18mm movie camera equipped with a 3” tele-
photo lens, loaded it, focused it at infinity and began shooting. There was no
reference point above the horizon so he was unable to estimate absolute size,
speed or distance. He reports that one of the objects reversed its course and pro-
ceeded away from the rest of the group; he held the camera still and allowed
this single object to pass across the field of view of the camera, picking it up later
in its course. He repeated this for three passes.

During the filming, Newhouse changed the iris stop of the camera from f/8 to
f/16. The density of the film can be seen to change markedly at a point about 30%
through the sequence. The camera was operated at 16 fps.

The color film (Daylight Kodachrome) after processing was submitted to
his superiors. The Navy forwarded the film to the USAF-ATIC where the film
was studied for several months. According to Al Chop (then with ATIC and
presently with DAC) Air Force personnel were convinced that the objects were
not airplanes; on the other hand the hypothesis that the camera might have been
out of focus and the objects soaring gulls could neither be confirmed nor denied.
Mr. Chop’s remarks are essentially substantiated by Capt. Edward Ruppelt,
reference (1) then head of Project "Blue Book” for ATIC.

A 35mm reprint of the Newhouse "Utah” film was submitted to Douglas Air-
craft Company for examination. Visual study of the reprints on the Recordak and
astronomical plate measuring engine revealed the following: The film com-
prises about 1,200 frames; on most of the frames there appear many round white
dots, some elliptical. The dots often seem clustered in constellations, or forma-
tions which are recognizable for as long as seventeen seconds. A relative motion
plot (obtained from an overlay vellum trace on the Recordak) of two typical
formations are presented. The objects seem to cluster in groups of two’s and
three’s. On some frames they flare up and then disappear from view in 0.25 sec-
onds or less and sometimes they appear as a randomly scattered “twinkling” of
dots. The dot images themselves show no structure; they are white and have no
color fringes. Examination under a microscope shows the camera to he well
focused as the edges of the images are sharp and clear on many of the properly
exposed frames (of the original print). Angular diameters range from about
0.001,6 to 0.000,4 radians. Their pattern of motion is essentially a curvilinear
milling about. Sometimes the objects appear to circle about each other. There are
no other objects in the field of view which might give a clue as to the absolute
motion of the cluster.

In the overlay trace, the frame of reference is determined by a certain object
whose relative motion during a sequence of frames remains rather constant. This
object is used as a reference point and the lower edge of the frame as abscissa.
Assuming the camera to have been kept reasonably uncanted, the abscissa
would be horizontal and the ordinate vertical. In the overlay trace, the particular
frame itself is used as the reference. Assuming the camera was held steady (there
is an unconscious tendency to pan with a moving object) the coordinate system
is quasi-fixed. It is realized that both of these coordinate systems are in ac-
tuality moving, possibly possessing both velocity and acceleration.

No altitude or azimuth determination can be made because of lack of back-
ground. The only measurable quantities of interest are therefore the relative
angular distances between the objects and their time derivatives. Graphs of
two typical time variations of relative angular separation and velocity are in-
cluded (in Baker and Makemson (1967)). The relative angular velocity is seen
to vary from zero to 0.006,5 radians per second. The relative angular acceleration
had a maximum value of 0.003,6 radians per second squared. Supposing the

*At the time he had already logged some 2,200 hours as a chief photographer with the
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cam«ra was kept stationary the average angular velocities for the object moving
across the field are 0.039 and 0.031 radians per second. The angular velocities In
these sequences sometimes vary erratically from 0.07 to 0.01 radians per second.
This variation may be attributed in part to camera “jiggling” and in part to the
object’s motion. The decrease in average angular velocity could be due to the
object’s having regressed between filmings just as was reported by Newhouse.
Also the average image diameter decreases about 30% over the entire film, in-
dicating a possible over-all regression of the objects.

The following tabulation indicates the hypothetical transverse component of
relative velocities and accelerations at various distances. It is noted that the
transverse velocity may be only a fraction of the total velocity so that the
numbers actually indicate minimum values.

the abject’s Its transverse Itst - ity of
c‘lfstarmel\es— \,gocr]tvas— oelr onvrs\gsai singlé%%]egvm—
65 ft/sec. or 044 mph... ...381t/sec. or 27 mph
ft/secor 4/4mph. ’ JseC. or 27 ”lEh
13ft/sec. or88mp. 21t./5eC. /seC. or Amph.
1Hmph

anEBn ;

The objects in the “Utah” and “Montana” films can only be correlated on the
basis of two rather weak pomts First, thelr structure, or rather lack of it,
is similar. Thus as shown in the “blow-ups” there are no recognlzable differences
between them*. Second, the objects on the “Montana” film are manifestly a
single pair; on the “Utah” film perhaps 30% of the frames show clusters of
objects seemingly also grouped in pairs.

The weather report was obtained by the author from the Airport Station at
Salt Lake City. The nearest station with available data is Corinne which
reported a maximum temperature of 84°, a minimum of 47° and no precipitation.
A high pressure cell from the Pacific Northwest spread over Northern Utah
during July 2, the pressure at Tremonton would have a rising trend, the visibility
good, and the winds relatively light. The absence of clouds and the apparently
excellent visibility shown on the films would seem to be in agreement with
this report. Through use of References (2) and (3), the Sun’s azimuth X132°E
altitude 65° was computed. No shadows were available to confirm the time of
filmin

Theglmage size being roughly that of the Montana film (a few of the objects
being perhaps 10% larger than the largest on the Montana) the same remarks
as to airplane reflections apply, i.e.,, they might have been caused by Sun
reflections from airplanes within one to three miles to the observer, although
at these distances they should have been identified as conventional aircraft by
the film or the observer. No specific conclusions as to Sun reflection angles
can be drawn since the line of motion of the objects cannot be confirmed. How-
ever, the reported E to W motion of the UFO’s and their passing overhead
coupled with the SE azimuth of the Sun would make the achievement of
optimal Sun reflections rather difficult.

That the images could have been produced by aluminum foil “chaff”** seems
possible, at least on the basis of the images shown, as very intense specular
Sun reflections from ribbons of chaff might flare out to about the size of the
UFO’s.

Examination of film frames obtained from the photogrammetric experiment-
reference Analysis of Photographic Material, Serial 01, Appendix Il, show
that no significant broadening is produced by flat white diffuse reflectors such
as birds, bits of paper, etc. at f/16 under the conditions of the filming. Actual
measurements show a slight "bleeding” or flaring of about 10% to 20%.

The rectangular flat white cardboards of the aforementioned experiments repre-
sented very roughly the configuration of birds. The light reflected by such a
surface is probably greater than that from a curved feather surface of a bird.

" ‘eeBits of aluminum foil dumped overboard by planes, often utilized as a countermeasure
against antiaircraft radar. This material might possnbly be in the form of large ribbons
several feet long and several inches across.
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One figure shows the appearance of one and two foot birds* as they might appear
on a 16mm frame taken with a 3” telephoto lens f/16 at a distance of 1,200,
at 3,000' and at'3,300'. Many of the images on the “Utah” film have an angular
diameter of 0.001, 2 radians (some as large as 0.001,16 radians), thus they might
be interpreted as one foot (wing span) birds at 600" to 800', two foot (wing span)
birds at 1,200' to 1,600' or three foot (wing span) birds at 2,400' to 3,200'. At these
distances, it is doubted if birds would give the appearance of round dots; also
they would have been identifiable by the camera if not visually. However, actual
movies of birds in flight would have to be taken to completely confirm this con-
clusion. The following type of gulls have been know to fly at times over this
locality: California Herring Gull (a common summer resident), Ring-Billed Gull
and the Fork-Tailed Gull, see Reference (f4{]

The images are probably not those of balloons as their number is too great
and the phenomenon of flaring up to a constant brightness for several seconds, and
then dying out again cannot well be associated with any known ballon
observations.

Certain soaring insects—notably “ballooning spiders” (References (5) and
(6)) produce bright-moving points of light. The author has witnessed such a
phenomenon. It is produced by Sun reflections off the streamers of silken threads
spun by many types of spiders. Caught by the wind, these streamers serve as a
means of locomotion floating the spider high into the air. They occasionally have
the appearance of vast numbers of silken flakes which fill the air and in some
recorded instances extend over many square miles and to a height of several
hundred feet. The reflection, being off silk threads, is not as bright as diffuse
reflection from a flat white board. Thus no flaring of the images could be
expected. The author noted that the sections of the “web” that reflected measured
from Vi~ to %" for the largest specimens. Thus the images might be attributed
to ballooning spiders at distances of 50 to 100 feet. However, these web reflections
ordinarily show upon only against a rather dark background and it is doubted if
their intensity would be great enough to produce the intense UFO images against
a bright sky.

Besides the above remarks, pertinent to the actual images, several facts can be
gleaned from the motion of objects. The observations are not apt to support the
supposition that the objects were conventional aircraft as the maneuvers are too
erratic, the relative accelerations probably ruling out aircratf at distances of
over five miles. Several observers familiar with the appearance of chaff have seen
the film and concluded that the persistence of the nontwinkling constellations,
their small quantity, and the reported absence of aircraft oberhead makes chaff
unlikely. Furthermore, the single object passing across the field of view would
be most difficult po explain on the basis of chaff. These same remarks would apply
also to bits of paper swept up in thermal updrafts.

The relative angular velocity might be compatible with soaring bird speeds at
distances of less'than one mile, the angular velocity of the single object could be
attributed to a hird within about one thousand feet. There is a tendency to pan
with a moving object—not against it— so the velocities in the table probably
represent a lower bound. The motion of the objects is not exactly what one would
expect from a flock of soaring birds (not the slightest indication of a decrease
in brightness due to periodic turning with the wind or flapping) and no cumulus
clouds are present which might betray the presence of a strong thermal updraft.
On the other hand the single object might represent a single soaring bird which
broke away in search of a new thermal—quite a common occurrence among
gulls—see Reference (7).

That the air turbulence necessary to account for their movement if they were
nearby insects (even the single object’s motion!) is possible, can be concluded
from examination of Reference (8). However, if the objects were nearby spider
webs the lack of observed or photographed streamers is unusual. Furthermore,
the fact that they were visible from a moving car for several minutes is hard to
reconcile with localized insect activity.

The phenomenon of atmospheric mirages, Reference (9), might conceivably
account for the images. Such a hypothesis is hampered bv the clear weather con-
ditions and the persistence and clarity of the images. Also no “shimmering” can
be detected and the motion is steady. Again the object which breaks away would
be difficult to explain.

*The dimensions refer to wing spread. The actual exposed white area of a bird is usually
less and depends upon the perspective of the observer. This difference has been roughly
accounted for in the data given, however. If the body were the principal reflector the
distance given should be reduced by a factor of 2 or 3.



141

It has been suggested that spurious optical reflections or light leaks in the
camera might he responsible. Examples of such effects have been examined and
found to be quite different from the UFO's (in the Utah Film).

The evidence remains rather contradictory and no single hypothesis of a natural
phenomenon yet suggested seems to completely account for the UFO involved.
The possibility of multiple hypotheses, i.e. that the Utah UFQO's are the result of
two simultaneous natural phenomena might possibly yield the answer. However,
as in the case of the "Montana" analysis, no definite conclusion (as to a credible
natural phenomenon) could be obtained.
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APPENDIX 2

T he Applied Assessment of Central Nervous System Integrity; A Method for
Establishing the Creditability of Eye W itnesses and O ther O bservers

by
Dr. Schey Vialker 1

THE APPLIED ASSESVENT G-
CENTRAL NERVOLB STSTEM INTECRITT:
A METHOD FOR ESTABLISHING THE CREDITABILITT
OF EXE WITNESSES AND OTHER OBSERVERS

l. Statement of Reason(s) for Evaluation of the Subject

1. General Medical Evaluation

Past History (medical, family, social)

Review of Systems (i.e . cardiovascular, gastrointestinal, etc.)
hrsical Examination ) ) ) ) )
ected Laboratory Studies (hematologic, urinary, biochemical)

Summary of Positive Findings

Probability (discussion plus creditability score) of Influence of
General Medical Status on Observer C redita b ility

Mmoo WY,

I11. Neuro- opAthAImnIogIc Evaluation
A. "Eye" Hist
B. Qualltatlve Ophthalmologlc Examination: detailed, descriptive report
C. Quanmatlve Neuro-ophthalmslogic Investigation
Photographs (color) of exterior eyes (gross)
Goniom stry
Visual Acuity (quantitated)
Color Vision (quantitated)
Photographs (color) of the fundi (retina, optic nerve, etc.)
Visual Fields by perimetry (quantitated)
Ophthalmodynomometry (quantitated)
O pticoklnetic examination
Summary of Positive Findings
Probability (discussion plus score) of Influence of Neuro-ophthalm oligic
Status on Observer C reditability

®~NO g wWN

moO

IV. Neurologic Evaluation

A. Neurologic History
B. Neurologic Examination
C. Pertinent Laboratory Studies (biochemical, toxic metals, etc.)
D. Susnary of Positive Findings
E. Probability (discussion plus score) of Influence of Neurologic Status
on Observer C reditab ility
V. sychlatrlc Evaluation
Anamnesis: Detailed History plus Exploration of Attitudes and
Feelings (via interview)
B. Mental Status Examination
C. MMPI Testing (for corroboration and additional inform ation about
personaliy)
D. Summary of Positive Findings: Psychiatric Evaluation and Character
Assessment (with supportive data) .
E. Probability (discussion plus score) of Influence of Psychiatric
Status on Observer C redita b ility
VI Integration of Findings and Composite Assessment of Central Nervous

System Functioning
A. Sunmary of Specific Abnormalites with a Discussion of Their Relation
to Each Other and Their M ultifactorial Contribution to Observer

Creditability (plus an Overall C reditability Score)
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I Statement of Reason(s) for Evaluation of the Subject

Th® subject, Mr. C. F. McC. (Project #704), is a 37 year-old white
Catholic single male who is a Tucson bank o fficial. He was referred to us for
screening on 17 November 1967 by the Tucson Police Department, following his
~' November 1967 (AM) report that he had seen a large, luminous disc in the
northeastern sky for several minutes at 3 AM, the same date. His evaluation
took place on 18 and 19 November 1967 as part of the Research Project on
Anom alistic Phenomena.

I1* General Medical B»in»nnn
A. Past History

Medical History; The subject says his general state of health has always been
good, that he has no current physical complaints and has not seen a physician
in the past five years. '

) Chidhood diseases: Measles, mumps, chicken pox before the age
of six. No complications.

Hospitalisations and Operations: a) Tonsillectomy in 1938 w ith
a two day hospitalisation, and no complications; b) Appendectomy in 1943 w ith
four day hospitalisation, and no com plications.

Past ilnesses: He denies having had a) tuberculosis b) venereal
diseases e) (neumonia d) heart, kidney, and gastrointestinal problems e) neuro-
logic or psychiatric difficu lties.

Drugs: Only medication at the present time are nan-proprietory
sleeping pills ("Sleep Ese"). He has not ever been exposed to any toxic substances,
has never had to take any medication over a long period, and has never used any of
the popular addicting drugs.

Fawnlv History: Father died in 1947 at age $8 from a "stroke”. Mother died in

1959 at age 70 of unknown causes. She had had "asthma" for a number of years.

There are six siblings, ranging in age from 29 to 43 (two older brothers and four
sisters). A ll are alive and in good health. There is no family history of diabetes,
hypertension, malignancy, epilepsy, migraine headache, psychosis, or tuberculosis.
All of the males in the subjects' inmediate fam ily (father, brothers, and subject
him self) have been heavy drinkers.

Social History: Mr. McC. presently works forty-four hours per week as a junior
executive for a local bank where he has bean for the past five years. Helives
alone in a boarding house. He has never married and presently doesn't date. His
present residence in Arizona started approximately twelve years ago following his
honorable discharge from the Any. During his two years in the M ilitary Service,
he worked in the finance office and achieved the rank of Corporal. The patient
has smoked from one to two pecks of cigarettes per day for the past twelve years
and admits to daily "social drinking" (for clarification, see Section 7.
Psychiatric Anamnesis).

B. Review of Systems

Head: No history of trauma, loss of consciousness, headaches, or light-headedness.
Eves: No double vision, blurred vision, flashing lights, spots, or halos around
lights. Nohistory of trauma or previous infection or excessive tearing. Recent
onset of photophobia so troublesome that he wears sunglasses a Il the time an bright

days.

97-818 0—es- -l
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Earg: No pain or discharge. No previous infections or trauma. No ringing,
dizziness, or decrease in acuity.
Mouth: No d ifficu Ity with chewing or swallowing; no burning or biting of the
toneue No history of dental problems.
Nose: No nosebleeds, trauma, d ifficulty with smelling or post-nasal discharge.
Neck: No history of traunm, difficulty swallowing; no lim itation of notion, no
pain, sense of fullness, uncontrolled movements, or stiffness.
Cardiorespiratory: No d ifficulty breathing, shortness of breath or chronic cough,
no bloody sputum, night sweats, palpitation, or exertional dyspnea. No lig h t-
handedness on getting up, no chest pain.
G astrointestinal: No nausea, vomiting, constipation, or diarrhea. No abdominal
pain, no history of bloody stools or changes in color of stool. No history of
hemorrhoids or rectal surgery.
G enitourinary: No dysuria, pyuria, or hematuria. No nocturia, no costovertebral
angle tenderness. No penile discharge or sores.
Endocrine system: No polydipsia or polyuria. Recent waning of appetite, however,
associated w ith his depression of the past two months. No history of Increase of
hat, shoe, or ring eize. No exceesive sweating, heat intolerance, or loss of hair.
Sexual difficulties described in Section V (Psychiatric Anamnesis).
Allergic and Immunologic: The subject denies sensitivity to any foods or drugs.
He has had no rashes of a protracted nature. He has been Immunized for smallpox,
tetanus, diphtheria, and polio (without adverse reactions).

C. General Physical Examination
General Appearance: The subject is of medium build, weighs 149 Ibs. and is five
feet eleven inches ta II. He has dark brawn hair, is light-com plexioned, appears

well-nourished and hydrated.
V ital Signs: Blood pressure: 140/80 right am , 145/85 le ft am . (On standing
the pressure in each am dropped 10 mnHg. im sediately and then returned to nor

mal).

Temperature: 98.6; Respirations: 20 per minute; Pulse: 90 per minute and regular.
S kin His face is ruddy with mild malar telangiectasia bilaterally. There is no
evidence of jaundice, cyanosis, or pallor. H air distribution and texture is
norm al. His nails are of good texture and clean. No scars or other skin lesions
are present.

Head: Normocephalic; no exostoses, tenderness, or bruits.

Eyes: No ptosis, exophthalmous, enophthalmous or scleral pigm entation. M ild
conjunctival injection bilaterally (for detailed examination and review,6 see
Section 111. Neuro-ophthalmology).

Nose: No inflam m ation or discharge; both nostrils patent; no sinus tenderness.
Ears: Normal external configuration, no tophi discharge or tenderness. Both
external canals clear; tympanic membranes are glistening.

M outh: No fissures, inflammation or ulceration around the lip s . Oral mucosa

is clear and pink. Teeth are in good repair. Tongue shows moderate degree of

cigarette stain. Papillae appear normal.

Throat: No ulceration; moderate injection of posterior pharynx (consistent with

heavy smoking) No tonsils present.

Neck: Supple; trachea midline; carotids of good gquality bilaterally without th
or bruits. No venous distension, masses, or tenderness.

Thorax: Sym m tricsl; breasts normal for male without masses or axillary adeno

No increase in A-P diameter; fa ir diaphragm atic excursion.
Lungs: Few dry, basilar rales which cleared upon coughing. Otherwise, clear.

frem itus, ronchi, or hyperresonance.

rills
pathy.
No
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Heart and Vessels: Maximum pulse at 5th Intercostal space; regular rhythm; no
nuirnura. There is no evidence of varicosities, stasis, or ischemia.

Abdomen; Moderate protrusion of abdomen w ith liver edge fe It in right upper
quadrant, 2 cm. below the costal margin (sharp edge, non-tender, non-nodular).

No other organomegaly or masses. No rebound or direct tenderness. Normal bowel
sounds. No ascites or costovertebral angle tenderness.

Rectal; No hemorrhoids or masses, or tenderness. Good sphincter tone; stool
guaiac negative.

G enitourinary; Normal uncircumcised male phallus; no evidence of scars or chancres.
Testes are descended bilaterally, of normal consistency and non-tender.

E xtrem ities; No lim itation of motion or deform ity. No inflam m ation or ulceration.

No clubbing or peripheral edema.

N eurological; See Section IV. (Neurologic Evaluation

D. Selected Laboratory Studies
Normal Sublect
Hematology;

Hem atocrit AO - 54¢* 142%

Hemoglobin u - 16 Qm. 1k . 5%

RBC A.5 - 6.2 milllcu.mm 55 muscuma

Sed. Rate less than IOneyhr.Wintrobe l&nn/hr.

W hite blood cell count 5 - 10,000 cu./m . 12,000 cu/nm
Segmented neutrophlles A0 - 60 % 4536
Band neutrophUes 0-536 436
Lymphocytes 20 - 40 % 4036
Monocytes U—8% 736
EosinophUes 1-5% 436
Basophiles 0-1% 0
Myelocytes 0 0

Non-specific Chemistries;

Sodium 136 - 145 mEq/L. 135 mEq./L.
Potassium 2.5 - 4.5 mEq/L. 3.0 mEq./t..
Chloride 100 - 106 mEgq/L. 98 mEq./L.
Carbon Dioxide content 24 - 29 mEq/L. 29 mEgq./L.

Liver Function Tests;
" B ilirubin (Van den Bergh)

Direct 0.1 - 0.4 mg./lOO ml. 0.7 mg./IOO ml.

Indirect 0.2 - 0.7 mg./lOO m. 0.9 mg./IOO ml
Alkaline phosphatase 2-4.5 (Bodansky units) 5.8
Albusdn/dobulin 3.5 - 5-5G rf/l.5 - 3GW6 3.2/3.60m .»

Bidocrine Studies; . :
PBI 4 -8 micrograa/loonl. 6.2 microgm/I0Oi

11.9 units

T-3 Uptake 10.3 - 14.3 units

Glucose (Folin)

Cholesterol 150 - ZVIOmg.IIOOmI_ 205m g./\OOm I
Renal:

"Blood Urea Nitrogen 8 . 20 mg.ziooml IIm g ./I0 O m I.

Urinalysis:
Grossly amber and clear. Specific gravity: 1.015.

pH: 5.5; albumin: negative; glucose: negative; acetone: negative.
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M :
No casts ssen. Amorphous urates (moderate amount) present.
E. -1- " of Positive WmuUniM
1. History of chronic alcoholism and heavy rooking.
2. Recant photophobia
3. Hepatomegaly, with ruddy ccapleod.cn with malar telangiectasia.
4. E ffects of smoking: tobacco-stained teeth, injected posterior

pharynx, and basilar rales.
5. Abnormal liver function studies: B ilirubin elevated in both
direct and indirect fractions; elevated alkaline phosphatase; decreased albtmdn

and elevated globulin (reversed A/G ratio).

The subject has de finite changes of early alcoholic cirrhosis.
At this point in time the toxic effects of his liver pathology would be expected
to be exerting only a mildly adverse Influence on overall central nervous system
functioning.

Such e ffects, however, would serve to aggravate any already existing
neurological and/or psychological problems.

Creditability Score 75 %
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[ Neuro-ophthalmologlc nation

A "Eye" History
Subject denies previous history of transient blindness, blurred
vision, double vision, spots or shadows before his eyes or protracted pain in
his eyes* His last eye evaluation was 20 years ago. This was during high
school and was prompted by headaches when reading?* Reading glasses were pre-
scribed at that time and he wore them for approjdmately eight months and then
discarded than. He denies any eye problems since that time. He states that
both his parents wore glasses only for reading and that none of his siblings
wear glasses. He states also that his father developed glaucoma at age 55 and
was required to use eye drops to keep it under control.
There is no history of trauma or infection in the past five years.
On questioning, the patient acknowledges a m ildly irritating tearing which he has
noticed for six to eight weeks, associated with a slight mistiness of his vision.
He also has been wearing sunglasses on bright days for the same period because
the sunlight hurts his eyes.
B Q ualitative Ophthalmologic Rnmrinatdon
Subject is right eye dominant. There is no evidence of structural
abnorm ality, trauma, or ptosis (see photo in Section Ill C 1). The palpebral
fissure is of normal shape and sise. The cornea is clear bilaterally but the
conjunctivas show a moderate degree of injection, without discoloration. The
sderae are also clear without abnormal vessels or pigmentation. The iris s
bilaterally brown. The pupils are synsoetrically round, equal, and both U mm.
in diameter. They reacted to light sluggishly and responded to accomoodation
directly and consensually (see Fig. #1). The extra-ocular muscles function
norm ally. There is no image separation upon red glass testing. There was no
nystagmus either horisontally or vertically.
Funduscopic examination reveals a poor red reflex bilaterally.
There are no apparent floaters or other opacities in the vitreous. The disc
shows sharp margins bilaterally but the normal physiologic cupping is absent.
There is a pale quality to the nerve head. Both retinae show a confluent
m ottling which completely obscures the macula. There are no hemorrhages or
exudates. The arteriovenous ratio is approximately 5 to 1.
Gross confrontation shows no apparent field cuts and no extinction
to bimanual visual stim uli.
C. Q uantitative Heuro-ophth»lmologjc Investigation
1. Photographs of exterior eyes (gross):
(Taken with a Zeiss 1.5 P* lens from 15 cm. using strobescopic lighting). The
conjunctival injection is visible; the absence of pigmentation, the state of
the pupils, and the axis of the eyes are clearly visible.
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2. Goniometry: The intraocular pressures have been meast
a Schioetz Tonometer. The readings were taken three times, on 19 November 1967,
at 10:30 AM (two days after the subject had seen the light).

Riflnt Eye Left Eye
#1 18 20
#2 21 17
#3 19 19

These consistently normal pressures would dictate against the presence of
glaucoma.

3. Visual Acuity: Using the modified Snellen Charts, the right
eye showed an acuity of 20/30 and the left eye of 20/35¢

4. Color Vision: (Measured with the American Optical
isochromatic Plates in 60 footcandles of light): moderate red-green dyschroma-
nopsia was revealed about which the patient claimed he had no previous awareness

DEMONSTRATION SERIES DIAMIOSTIC SERIES C. P
Four plates. Do NOT score Protan Jeutan
7051 s ¢ 0iK

SCREENING

SCREENING SERIES SERIES

(Symbol location in this series »o S o K ANALYSIS
varies in different books.) 9[alo < g K Normal........ .
00 /7 4 i . Defective: s
BY
no 0 RG X X
20 /
130 i/ DIAGNOSTIC

10 b SERIES
O K ANALYSIS

Strong 1 0 fK

r 0
R » v
3 £ x Defect | 5 o 0 Ok
TOAL  f Deutan
) Tritn  Tetartan  1Mtn
o 4 OJC  Medium 1 0o ° % ok Teatn
f o Lclassifit. X
Defect [is o O K 0 p.rc
5 0 / Strong 119 0 0 oL

B-y»
Defect | 20 0 SV 0-\L
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5. The fundus photos were taken with a Zeiss fundus can
containing a built-in strobescopic light source. The pupils were dilated with
1# Neo-Synephrine. The previously noted defects of absent cupping, mottled

retinitis, and arteriovenous disproportion are readily documented in these
photos.

6 Perimetry was pervformed with a Matalene hand perimeter,
using both a white ($on.) and red (5mm.) test object. The patient was tested
both at 50 and 10 footcandles of illumination. The fields show bilateral
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centrocecal scotomata larger for the red object then for the white. There is a
superior temporal quadrant defect bilaterally of approximately 30° with the red
object stimulus which is not present with the white object. In reduced illumi-
nation the subject is completely unable to see any of the test objects.

7. Ophthalmodynomometry was performed with a Cuilbert-Routit
dynomometer Using IS Pantocaine anesthetic) with direct vision of the end
point O.D.: 70/30 units; O.S.: 65/30 units. There were no carotid bruits or

t?rl(lils the simultaneous systemic blood pressure was 140/80 sitting and 130/80
standing.

. Opticokinetics (using a one meter by ten centimeter red back-
ground cloth with a 10 cm X 8 cm. white check) was performed at a distance of
one meter horizontally bilaterally and vertically. The nystagmus response in
all directions was normal.

D. Siaut. Of Positive MnHinpn

1. Ahistory of 6 - 8 weeks of tearing, misty vision, and

photophobia.
Apale optic nerve with absent cupping; sluggishly reacting

jaipils; |mpa|red red light reflex.

3- Confluent retinal mottling, obscured macula, mild red-green
dyschrcmanopeia.

4* Bilateral centroceoal scotomata; bilateral superior temporal
quadrantanopeia (for red stimulus only. Vision in decreased light (10 foot-
candles): grossly Impaired to absent.

E. Discussion end Creditability Score

The definite retinitis, field defects for red vision, and red-green
dyschrcmanopeia, along with a hlstory of tearing, misty vision, and photophobia
are all consistent with the diagnosis of tobacco-alcohol amKivnwia (Ref. 1). This
condition is also supported by the findings in the General Medicine Evaluation,
where other effects of excessive smoking and alcoholism are evident.

The subject's retinal pathology is severe; in terms of the specific
event he claims he saw, it is extreme. His "sighting" is highly unlikely because
he attaches both color and shape to it In the face of specific defiendes in each
of these areas. His attestation about seeing the object beet when looking
straight at it (see Psychiatric Anamnesis) is uncreditable because his central
macular vision has been so severely compromised by retinitis. It is conceivable
that what actually happened is that he 1) received a transient visual stimulus
(i.e., ear or airplane lights) which 2) set off seme abnormal receptor firing
in a damaged retinal area and 3) in turn was mispercelved.

Creditability score 5%

Ref. 1 Walsh, F.B.: Riielnel Keuro-onht.hAlinr.1npj Williams & Wilkins, Baltimore
1957, p. U82.
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IT. Neurologic Evaluation
A. Neurologic History:

Subject Is right-handed and denies any degree of ambidextry. He
denies periods of euphoria, uncontrolled behavior or delirium. He denies recent
changes or difficulty with dressing, eating, or writing. He states that he does
not feel that he has recently become classy or weak. He said he had never had
the experience of deja-vu episodes or of performing acts over which he had no
control and no unpleasant tastes or odors that he couldn't explain. He states
that he is not aware of any Increased difficulty in expressing himself or under-
standing the speech of others. He has no problem with calculation or with seeing
objects as smaller or larger than they really were. He is not aware of any
difficulty with color vision, flashing lights, or other forms of visual hallucina-
tions.

He admits to headaches which occur after he has been drinking
heavily; these have bean decreasing in frequency. He states that he has never
lost consciousness (with associated tongue biting, incontinence, or period of
confusli(on upon awaking). He denies trauma or infections of his head, eyes, ears,
or neck.

B. Neurologic BraMnat.ian:

Mental Status: See Section V (Psychiatric Evaluation).
Cerebellar Function; Finger-to-nose and heel-to-shin intact; rapid alternating
movements are rhythmical and coordinated; no awkwardness or other abnormalities
in any gross or fine movements. Foot dexterity and Figure eight test are performed
without difficulty. No broad-based gait or ataxia noted.
Cranial Nerves;

| Olfactory: Each nostril psrceived cloves (stimulus was identified
with patients' eyes closed).

I Optic Nerve: Reported in detail in Section 111 (Neuro-ophthalmology).
I1l1. IT. VI Nerves; See Section Il1l1 (Neuro-ophthalmology).
T Trigeminal: All sensory divisions are intact to pin prick. The

comeal reflex is present bilaterally and equally. The masseter and pterygoid
muscles show equal strength of good quality. The Jaw jerk is normal.

Til Facial Nerve: There is no asynsstry of the resting facial muscles.
There is no weakness or asymastry upon raiding the eye brows, closing or opening
the eyes, or showing the teeth. Taste was intact bilaterally for sugar and salt.

Till Acoustic:

a) Cochlear Portion: Patient perceives normal conversation without
difficulty. Weber and Rinne testing show no lateralization. Air conduction is
greater than bone conduction.

b) Vestibular Portion; There is no abnormal nystagmus, past-
pointing, or veering when walking.

IX. Z Glossouharngeal and Vagus Nerves: The palate is midline and freely
movable, with bilaterally equal elevation on stimulation. Gag reflex is intact
bilaterally. Nodifficulty in swallowing and no regurgitation occurred when
swallowing water.

Xl Accessory Nerve: The trapezius and sternocleidomastoid muscles have
good strength, without faaciculation, atrophy, and spasm.

X1l Hypoglossal Nerve* The tongue protrudes in the midline; there is no
evidence of atrophy or fasciculation; there is good strength in both directions.
There is no difficulty with articulation and no dysarthria.



163

Sensor There is no impairment of vibration sense, position, pain,
or light touch.
Deep Tendon Bari «m»xce

Pectoral (C6-8): +2 bilaterally

Biceps (C5-6): +3 bilaterally

Radial Pronator (C6-7): +2 bilaterally

Triceps (C7-8): +3 bilaterslly

Finger Flexion (C7-T1): +2 bilaterally

Deep abdominal (T6-12): +2 bilaterally

Pubo-adductor (12-4): +1 bilaterally

Patellar (quadriceps) (L2-4): +3 bilaterally

Hamstring (sciatic nerve) (L4-S2): +2 bilaterally

Ankle Jerk (gastrocnemius) (S1-2): +2 bilaterally

Gluteal (L4-S2): +2 bilaterally
Superficial Reflexes:

Plantar reflex: both great toes are unequivocally down-going (flexon).

Chaddock, Oppenheim, and Gordon reflexes are also down-going.

Superficial Abdominals react equally bilaterally.

Motor Function:

Good strength both proodmally and distally in upper and lower extremities.
Wrist flexors and extensors are equal bilaterally; grip is strong bilaterally.
Other Cortical Tests:

Frontal Lobe: Ho suck, grasp, snout, or palmomental reflexes.

Temporal Lobe: No hemianopsia on confrontation.

Parietal Lobe: No stereognosis, bimanual extinction, or impaired 2-point
discrimination.

Occipital Lobe: See Section 111 (Neuro-ophthalmology).

Autonomic Function: There is no abnormal sweat level and no flushing is in
evidence.

C. Pertinent Laboratory Studies:

Blood: Normal Value Subject
Calcium 9-11 mg/100 ml. 9.3 mg/I0Oml.
Phosphorous 3 - 4*5 mg/100 ml. 4.0 ag/iOOal.
Magnesium 1.5 - 2.5 mEq./L. 1.6 mEqg.A"
Barbiturates

a) long-acting less than 5 mg/100 ml. none

b) short-acting less than 1 mg/100 ml. none
Dilantin none none j
Bromides 1-2 mEq./L. 3 mEq./L.
Carbon Monoxide

(Carboxyhemoglobin) less than % none

Urine:

Coproporphyrins none none
Uroporphyrins none none
Lead 0 - 0.12 mg/24hr. none
Arsenic 0.1 mg/liter none
Mercury 10 sdcrogram/24hr. none
Salicylates none - 30mg/l00ml. none
Ethyl Alcohol none none
Pehnothiasines none none
Alkaloid screening

a) atropine none none

b) ergotasnne none none
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Subject
Serologic Test:
FTA-ABS negative negative
(Floureseent Treponemal
Antibody Absorption Test) .
Brucella Agglutination negative negative
Coccidioidomycosis negative negative

D. Summary of Positive Findings
1. Optic Nerve changes: (see Neuro-ophthalmologic Evaluation).

2. Brenidea and atropine detected in urine.

E. Discussion and Creditability Score:

Since the head of the optic nerve (dlac) is directly visible
for examination, its state is often used as a reflection of the condition
of the other nerves. It can be reasonably conjectured that the sane meta-
bolic or toxic insults that have produced the abnormal appearance of the
subject's optic nerve are also subtlely Influencing his other nervous
system functioning (even although no gross neurologic signs can be elicited).
One likely effect of such changes would be Increased irritability and assoc-
iated behavioral effects. These would also be expected to occur ae a result
of the bromide or atropine toxicity (associated with the subject's excessive
use of non-proprietary sleeping medication).

In thie case, the subject's abnormal liver function (reversed
A/G ratio, etc.) Increases the danger of such toxicity because of his impaired
ability to bind, detoxify, and excrete both bromides and atropine. Halluci-
nations are among the outstanding toxic effects of both these drugs (Ref. 2).
It would thus not be unlikely that the contents of the sleeping pills have
not only contributed to the subject's current psychic disequilibrium but
have specifically affected his propensity to "see things".

Creditability score  15%.

Ref. 2. Walker, S. Psychiatric Signs and Symptoms Due to Medical
Problems. CC. Thomas, Springfield, 111. 1967
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V. Psychiatric Evaluation

A «

The subject «as seen for psychiatric evaluation on each of two
successive days for coe and a half hour interviews. The first interview took
place 36 hours after he had seen the luminal object. He is aware of why he is
being seen, says he "doeen't mind a bit", but feels nervous because he doesn't
know exactly what he will be "expected to tell" about himself.

He came to live in the Tucson area 12 years ago because of his
widowed mothers' failing health and a doctors recanmendation that she move from
East Boston (where they had always lived) to a drier climate. Since her death
9 years ago, he has carried on alone, at first in their apartment and then in a
boarding house where his meals are prepared and his laundry is done for him.
Although he is not enthusiastic about his living arrangement, he seems quite
proud of his association with a branch of the local bank. In the past five
year's, he has advanced from assistant bookkeeper to teller to head teller to
the banks' real estate loan section, of which he has been the chief for a week.
He says that it ms five days after he had assumed this new responsibility that
he saw the "odd light in the sky".

He describes the scene as follows: He had bean having trouble
getting to sleep for two months (doesn't know why) and this particular night
ms no exception. Although he had taken several "Sleep-eae" tablets, he still
felt edgy and very wide awake at 2:30 AM So he got up from bed to get a
cigarette and a shot of bourbon. He then sat facing his closed window and
easing out, preoccupied, for about half an hour. He remembers everything seamed
very still and quiet but can't recall what he ms thinking about. About 3 AMhe
became vaguely aware of a new light near the mountains off to his left (north-
east).

It seemed to be moving toward his direct line of vision and as it
did so became Increasingly vivid. The light was a diffuse, pale, yellow-green
color. It seemed very large (twenty to thirty times the sise of an airplane at
the mm distance) and its shape ms like that of a humped disc that was flat
at the bottom. At times, it seemed to be hardly moving at all, at others it
bobbed up and down as if from a breeze. He felt peculiarly drawn to it and
seemed unable to avoid looking at it. Vhemn he tried to glance to either side
of it, the disc seeaied to fade, and he felt almost as though his direct gase
ms the only thing hodling it there. At the same time, he felt almost as
though he were being called upon by it to stare. Afterwards, upon reflecting,
he decided that it ms the unusual nature of the object that had created these
peculiar feelings in him.

After a couple of minutes it seemed less bright and looked like it
ms hngtnn-ing to move away. At that point he felt as though he wanted to follow
it. Bythe time it had caegdetely faded away, he felt a little sad, lonely,
hopeless, or something, he's not sure which.

It never occurred to him to call anyone else's attention to the
light (probably because of the late hour, he says) and he ms surprised to be
asked about that by the police the next day. He says, however, that anyone in
the city who ms looking in a northeasterly direction at the right time that
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night couldn't have missed that light. Although it was an unusual sight, it
seemed very real to him and is s till very vivid in his mind. He had never seen
anything like it before and in fact had never previously had the occasslon to
report anything whatever to the police. He says that the only reason he had
reported seeing the light was a sense of duty, after he had read in the morning
paper that some one else had also seen an unusual object In the sky on the asms
night.

The patient was the youngest mals and third youngest child among
seven siblings born in Boston into a lower class urban situation, during the
Depression. His fathsr, Irish by heritags, was an occassional bartender who
was rarely home, paid little attention to his children, and is best remembered
as "scarey" because of his violently angry outbursts at the mother when he had
been drinking. The patients; early memories Include 1) a. scene in which his
forlorn-lookinzq mother is bending over a tub scrubbing clothes in an icey cold
kitchen and Z2) an episode in which his oldest sister snatched his doll away
from him but was later made by the mother to return it. It is that same sister
whom he now visits during his vacations; she is married but childless and s till
lives in Boston. He would like to live permanently with her, if her husband
were better dispositioned. His other sisters a ll have children, and it makes
him nervous to be around them.

He says he always got along better with his sisters than his brothers
and has not kept in touch with any of the latter. He has never had many friends;
even as a boy, he was a "loner" and a "homebody" who was more than once called a
"mamas boy" by his peers. Hedidn't Involve himself in school athletics or
neighborhood games because he seemed to be so clumsy, but did sell newspapers in
another part of the city for several years for the sake of the family budget.

His leisure hours were spent reading and re-reading old comic books, making up
stories about his adventures with A ll (a make-believe playmate from whom he was
inseparable until he was 12), and helping his mother in various ways.

It is s till difficult for him to talk about his dead mother, although
he says he thinks about her a Il the time. Painfully, he revealed that he feels
he was never a good enough son to her, that he had wanted to make up to her for
a Il her hardships at the hands of his father but that he had never been able to
fill a certain void for her (despite his long-term devotion and protectiveness).

He tends to blame himself in a sense for her death and says that it
is his fault that she spent her final days so unhappily far away from a Il her
other children; apparently, he had insisted that she fallow her doctor's advice
and took her West for the sake of her "asthma" condition. She had died on her
seventieth birthday. He didn't know the cause. He had came homs and found her
an the floor_of their Tucson apartment near the phone (which was o ff the hook).
It had been 7 IK when he had arrived, having stopped for a couple of drinks at
the neighborhood bar. He says he s till gets sick to his stomach when he thinks
about how he was sitting in that bar while she was dying and trying to reach
him.

He remained in Boston, unemployed, for sin months after the funeral,
during which time he slept a lot, ate little , and hit the bars more often than
usual. By the time he could bring himself to face Tucson and the apartment
again, he had lost his accounting job.
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For three months, he worked as a grocery store clerk (In order to
pay his angry landlady for accumulated rent) but fovnd the work intolerably
fatiguing and took a switchboard Job which he did for the three years prior to
going to the bank.

His bank work record has apparently been very good. He has taken
only two sick days in ths entire five years and is never late. Frequently, he
wakes up in the morning feeling as though he can't make it to work, but his
respect for and sense of responsibility to the institution itse If (rather than
to any superior or individual person) always win out.

He has no close friends where he works, although he occassionally
takes lunch with one of the younger male tellers. His female co-workers irri-
tate him; they seem coarse and loud. Some of the single women tease him about
having a mistress (which he doesn't), but he doesn't know where they got that
idea. In fact, he doesn't date at all and hasn't for several years now. He
guesses it's because he doesn't seem to come in contact with women who are his
type (sweet, quiet, feminine). Nor does he seek out partners for intercourse.
W ith considerable embarrassment, he explains that while he was in the Any
years ago, he had tried on three separate occassions to have sexual relations
with a g irl he liked but had been unable to sustain an erection. Part of the
problem at the time seemed to be a preoccupation with his mother and how dis-
appointed she would be in him if she knew what he was doing with this girl
Since then, he has not tried to have intercourse again. He says it is not
because he is afraid of failure or embarrassment, but more because for him it
is a dispensible activity.

The closet he ever gets to a woman is the back row in a local bar
where he likes to watch the performance of a certain belly dancer (his mother
was half Syrian). He doesn't know her personally, but something about her
arouses him. Whenever he masturbates in his roam, (approximately once a week),
he pictures her face and upper torso in his minds eye; at the same time, he
imagines himself removing her round, plastic, chartreuse nipple covers, which
seems to be the one thing that w ill lead to his having an occassional ejacula-
tion. He has fe It very upset with himself for masturbating ever since he first
did it at the age of 1%. This examiner and his old Army buddy are the only
people to whom he has ever acknowledged any such activity. He says he s till
cannot help but feel that it is an unnatural, perverted practice. Sometimes
he wonders whether he is driven to it by a hormone problem or whether it is
because of a mental sickness of some kind. He used to think that he would not
ever be fit to touch a woman if he masturbated. He says he has never been
involved in any homosexual a ctivity, although his Any buddy had once suggested
it to him.

His leisure hours are spent watching TV in the bar or in his room,
going to movies, either alone or with someone at the boarding house, and
reading an occassional magazine story. He likes to sunbathe on his porch cn
the weekends. He says that he s till enjoys making up adventure stories and
keeps to an on—going serial in which he is the only person living in
a desert oasis where he gets into various predicaments and is rescued and nursed
back to health by lovely, gracious women who happen to pass by. He never dreams,
he says, and doesn't think he ever has.
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He says he rarely gets angry because he doesn't like the feeling.

Cnee a man in a bar began saying insulting things to him, unprovoked, and then
took a swing at him but the bartender had intervened. He was just plain scared
in that situation and relieved when the tension had abated. A long time ago he
had fe It like hitting his brother-in-law when the latter had said something or
other cruel to his sister (but instead had walked out of hearing range). He had
fe It intensely, unexplicably angry for several days at age 16 when his father
died of a stroke; he remembers wishing he could destroy everything in sight by
kicking and pounding it to pieces.

He doesn't see himself as particularly depressed and has no suicidal

thoughts, although he acknowledges that after his mothers' death, he wished
he could have died with her or instead of her. He never has fantasied actively
taking his own life , however, and feels it would be very wrong to do so. He
does say he feels nervous a lot, especially in the last two months and that
certain things upset him more than they used to. For exasgple, noisy laughter
at work or in a bar is so unpleasant lately that he usually tries to find an
excuse to leave the room. He feels increasingly impatient, particularly in
waiting lines, and says he has jumped from smoking one to two packages of
cigarettes a day. For the first time in his life, he finds himself wishing he
could take a whiskey break in the middle of the work day; he then gets preoccu-
Piedl with the taste of whiskey and with thoughts of how good swallowing it would
eel

After work, he always stops by a certain bar near the house and
has from two to five quiet bourbon and waters before returning home. Now, he
stays longer at the bar and arrives at the boarding house well past the dinner
hour. This is because he isn't hungry, usually, is sick of the food, and finds
the conmotion at the dinner table disturbing. He does feel he is treated with
more respect and deference at the boarding house than he needs or deserves.
About his insamia, he says simply that one p ill helped until about a month ago
but that lately he has been taking four or five over a two-hour period with no
appreciable effect.

He claims he has no notion as to why he should be feeling on edge
for these two months, but in the next breath he begins to talk about his bank
boss's interest in acquainting him with his daughter. He uncomfortably des-
cribes a scene at the last Labor Day picnic in which the boss brought his
daughter around to meet him and then walked o ff, leaving him stranded with
her for the rest of the afternoon. Thereafter, some of the people at the bank
had teased him about his secret romance with her (which was nan-existant). He
senses that his boss now seems less friendly, although the older man made no
known attempt to stop his promotion. He has no desire to advance any further
up the bank totem pole, says he never expected to do even this well, and would
be more than satisfied with his present post for the duration of his working
days (though he really liked doing bookkeeping better).

In addition to the information already mentioned, his developmental
history has the following other significant points: he was breast fed for nearly
two years because his mother couldn't afford to buy store milk. Toilet training
was completed by age 15 months, but he was eneuretic from age two u n til he was
nine. The boys in school found out about it and nicknamed him "Pee-pee".
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Although he me generally unpopular among hie schoolmates, he did
very well academically, especially In mathematics. He skipped the third and
seventh gradea, ma first in his boysl parochial high school class and received
a full-tuition scholarship to Boston College, where he took business administra-
tion courses. He never ma one to participate in extracurricular activities,
but always maintained a part-time Job and gave his entire earnings to his mother.
He does not see himself as particularly religious but is faithful in his mass
attendance. He does not expect to ever have a vision, mostly because he believes
himself to be too mediocre & Christian. Twice after his mothers' death he thought
he heard her sailing to him in the night and is s till not sure that she didn't.
He has no opinions about UFOla; although it interests him to read abott them, he
knows no one who has ever seen one.

In part because of the nature of his description of the light in the
sky (and associated feelings), the examiner was alerted to his description
of the belly dancer's chartreuse nipjle coverlets, which apparently have signif-
icant Mauieg for him. Attempts to subtlely pursue possible connection here
reveal the following: The subject's recent anxiousness had begun at about the
time he learned he was to be promoted, ever since which he had fe It lonier than
ever before and once again very desperate about the loss of his mother. He con-
sents that he thinks his mother would have been very pleased and proud of his
success at work, that it would have given her something about which to hold up
her head again. It also would have meant (were she s till alive) that he could
provide nicer living quarters for them both. How that she is dead, however,
such improvements are unimportant; he feels they would be wasted on himself alone.

Along with this loneliness, he acknowledges feeling empty. He says
he can't get excited about anything (not even the belly dancer) although he feels
extremely tense ami has tried more often lately to get some relief via masturba-
tion. He has been thinking about his mother so much he acknowledges that her
image gets confused with that of the belly dancer, even when he tries to concen-
trate Just on the letters nipple covers.

B. St»t.«. Ewmsination

Mi»v<nn and Appearance: The subject presents himself as a well-groomed
man of medium build. His dark brown hair is moderately long with side burns and
a — «n neatly timmed mustache. He is dressed in a white shirt, tie, and con-
servative dark blue suits his shoes are polished. He sat with head down and
steadily smokes throughout the interview. He expresses himself generally well
without excessive gestures. He was initially ill at ease and mildly defensive
with the interviewer but became more comfortable as the session progressed. He
was cooperative and he gave the impression of wishing to be highly candid.

strann of Talk: There is no evidence of blocking or unusual d ifficulty in

choosing words. His vocabulary was moderately well-developed. The subject

speaksin a slig htly monotonous manner but his speech is halting two
(when heapoke about feeling quilty about hie mrther andabort ms-

tu,rbatln?), He uses no neologism, rhymes, or puns. PI®"’' oL
flig h to T ideas or clang associations. There Is no stuttering, dysarthria, or

mispronunciation; ho is able to repeat four tongue twisters without difficulty.

97-818 0—68---12
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Mood: The patient appear® to be moderately depressed; hie poetnre Is slightly
slumped, his expression often dejected, and he sighs frequently. His general
affect borders on being flat but is not otherwise Inappropriate. He falls to
shew any enthusiast about anything, claims he has no special Interests or
hobbies. He seems basically apathetic about both hie present and future life .
Although constricted but not highly controlled, his anxiety 1s poorly masked
when he talks about cooflictual material and certain feelings.

Thought Content: Subject is generally guarded about what and hew much he says.
When put under same stress by the examiner (during a period whan he was less
defensive), his associations became brie fly mildly loose. His usual preoccupa-
tions center around certain guilt feelings, a yearing for his dead mother, and
(more recently) the desire for whiskey. Although obviously depressed, he denies
suicidal preoccupation. He does tend to nadnate about any teasing from women,
but there is no evidence of any kind of paranoid ideation. The content of his
day-dreams and masturbatory fantasies are described In the anamnesis (see
previous section). The impression that his gase was somehow holding the odd
light in place In the sky is the only evidence suggesting that he has ever fe It
he had any special powers. Prior to seeing that light, be apparently never
experienced a deja vu, or any lllusory or definite hallucinatory phenomenon
(see anamnesis regarding hearing dead mother's voice).

Rituals, obsessional thoughts per se are denied, except for his
recent, uncontrollable preoccupation at night with his dead mother. He ack-
nowledges a definite fear of flying (to the point that he has never set foot
in an airplane) and ia also afraid of heights.

Orientation: Subject is fully oriented as to time, person, and place.
Previous amnesia and disorientation (place and time, only) have occurred only
acutely following heavy drinking bouts.

Intellectual statue« Attention Is consistently wwll-enstalned. Memory (In
which there has been no known change In recent years) is generally above
average. There was no inconsistent historical data which would indicate his
remote memory, or intermediate memory, or recent mmmry as being confabulation
or perseveration. His 2 nhour recall Is without disparities_after several
recountings, and Imnedlate recall is normal (he can repeat 6 digits forward
and 5 digits backward). Two hours after presentation, he could remember a Il
four test objects (a pencil, key, blotter, and the color yellow). Simple
calculations (multiplication, division, addition, and subtraction) were done
accurately, serial 7's (from 100-0) were done somewhat slowly but without any
errors. General comprehension Is at least average; he was able to repeat the
"cowboy story" with only four minor mistakes. His proverb interpretation (with
six proverbs) done very hesitantly but were adequately abstracted.

Judgment: There is no gross impairment in this area (as evidenced by responses
to hypothetical questions) but the Interview suggests a mild lim itation, partic-
ularly In relation to social situations.

Insight: The subject is not psychologically minded and seems to be both

and disinclined to understand the sources of his current anxiety, Insomnia, and
general despair. He did eeunmnicate a considerable amount of useful psychiatric
data but, in the proceae of so doing, seemed very unaware of how much he was
saying about hinself and his feelings.
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MMPI REPORT

cASE_Nov 00090s rpsi no: %rfxffll)
ABE 37 MALE

THE TEST ITEMS APPEAR TO HAVE BEEN ANSWERED TRUTHFULLY WITH
NO EFFORT TO DENY OR EXAGGERATE.

THIS PATIENT APPEARS TO BE CURRENTLY DEPRESSED AND ANXIOUS.
HE SHOWS A PATTERN WHICH IS FREQUENT AMONG PSYCHIATRIC PATIENTS.
FEELINGS OF INADEQUACY» SEXUAL CONFLICTS AND JUgfelTV ARE ACCOM-
PANIED BY A LOSS OF EFFICIENCY. INITIATIVE AMKSfui CONFIDENCE.
INSOMNIA IS LIKELY. ALONG WITH CHRONIC FATIGUEIWtE IS ANXIOUS.
TENSE. AND OVERLY SENSITIVE. SUICIDAL TU”GHTS *RE A POSSIBILITY.
IN THE CLINICAL PICTURE. DEPRESSION PRe«j*t>tfES. PSYCHIATRIC
PATIENTS WITH THIS PATTERN ARE LIKELY T0 BBvpIAGNOSED AS DEPRESSIVE
REACTION OR ANXIETY REACTION. THE CHARACTERISTICS ARE RESISTANT

TO CHANGE» ALTHOUGH SYMPTOMATIC REJJWSmaY BE OBTAINED WITH BRIEF
TREATMENT.

HE TENOS TO BE PESSIMISTIC.AND | MPLAINING. AND IS LIKELY TO
BE DEFEATIST. CYNICAL. AND UNWIbbING TO STICK WITH TREATMENT. HE
MAY NEED FREQUENT REASSURANCE A VT HIS MEDICAL CONDITION. DY-
NAMICALLY. HE IS A NARCISSISTIC AND SELF-CENTERED PERSON WHO IS
RIGID IN THOUGHT AND ACTX”Mffo EASILY UPSET IN SOCIAL SITUATIONS.

REPRESSION AND BENIAL ARE UTILIZED AS A DEFENSE AGAINST AN-
XIETY. IN PERIODS aSAEKHTENED STRESS HIS ANXIETY IS LIKELY TO BE
EXPRESSED IN SOMATIC IMPTOMS. HE MAY RESPOND TO SUGGESTION AND
REASSURANCE. n

HE IS A SEIcSCONTROLLED CAUTIOUS PERSON WHO MAY BE SOMBEWHAT
FEMININE IUStfIS INTEREST PATTERNS. HE IS IDEALISTIC. SOCIALLY
perceptiveVnpsb responsive, he shows some self awareness, but he
IS SENSIT IvL m PRONE TO WORRY. HE IS VERBALLY FLUENT. PERSUASIVE
AND ABLE TO COMMUNICATE IDEAS CLEARLY.

THIS PERSON IS HESITANT TO BECOME INVOLVED IN SOCIAL SIT-
UATIONS. HE MAKES AN EFFORT TO CONSCIENTIOUSLY CARRY OUT HIS RE-
SPONSIBILITIES. BUT HE IS RETIRING AND SOMEWHAT WITHDRAWN FROM IN-
TERPERSONAL RELATIONSHIPS.

NOTE: ALTHOUGH NOT a SUBSTITUTE FOR ThE CLINECXAN'S pROFESSxONAC
JUDGMENT AND SKILL. THE MMPI CAN BE A USEFUL ADJUNCT IN THE DIAG-
NOSIS AND MANAGEMENT OF EMOTIONAL DISORDERS
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SCALE SCORES FOR MMPI

CASE no: 00000 rpsi no: QOO0D

AGE 37 MALE

SCALE L K HS O HV PD MF PA PT SC MA SI

RAW 2 16 11 30 30 16 31 11 21 15 12 AO

K-C 2 16 19 30 30 22 31 31 15 AO

T-C A3 53 55 70 82 75 57 71 7 A5 66

SCALE ES MT A R LB CA DY 00 RE St*"?CN SO SO-R

RAW Al 16 13 20 9 18 27 17 22 18 3A 59 2A

T-C A5 A2 51 59 A9 66 58 56 b5A 0 73 32 23
CRITIC!

THESE TEST ITEMS* WHICHSKERE AfiSWEREO IN THE DIRECTION INDI-
CATED* MAY REOUIRE FURTHER INVESTIGATION BY THE CLINICIAN. THE
CLINICIAN 1S CAUTIONED# HOWQEB? AGAINST OVERINTERPRETATION OF
ISOLATED RESPONSES.

133. | HAVE NEVI INDULGED IN ANY UNUSUAL SEX PRACTICES. (FALSE)

182. | AM AFRAID OfeLOSING MY MIND. (TRUE)

3A9. | HAVEtf&IRANGE AND PECULIAR THOUGHTS. (TRUE)

156. | HAVE HMEr PERIODS IN WHICH | CARRIED ON ACTIVITIES WITHOUT
KNOWIN6 LATER WHAT | HAD BEEN DOING. (TRUE)

337. | FEEL ANXIETY ABOUT SOMETHING OR SOMEONE ALMOST ALL THE

TIME.  (TRUE)
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® - 1wof Positive Findings: P sychiatric Evaluation and C haracter
o rtlv _ J. e ' ™

Hr. HeC. la an oral character who shows a moderately severe passive -
dependent life sty le . This Is evidenced by the direction of his relationships
(nother-egnivalanta) and his drinking habits, as w ell as the content of his
fantasies. Hs Is also a withdrawn chronic depressive in sente exacerbation.
There nay be an underlying endogenous element to his depression but it appears
to be prim arily reactive and related to the death of his m other.

A Il the psychiatric evidence points to the event of 17 November
1967, as an acute illu sory phenomenon in which his regressed oral yearning for
his mother was sym bolically represented in the "lig h t". That the object took

the color and shape that It did (lik e the nipple covers) further demonstrates
his all-pervasive oral fix a tion
S . Discussion and peditaM Uty Score
The subijects retinal pathology Is such that he could not have
accurately perceived on direct gaze a greenish, luminous disc In the sky. It
may w ell be that the In itia | stim ulus for his "vision" was a distant lig ht
w hich then was grossly distorted by both his abnorm al retina and his highly

disturbed em otional s ta te .

C re d ita b ility score 572

\AN Integration of Findings fVwipeg-i Assessment of C entral Nervous
System ftm etdnrring . o u .

A . Discussion and Cre d ita b ility Sw im

W ithout the benefit of the results of this medical evaluation, one

would probably be inclined to view Hr. HcC. as a highly creditable observer. In
favor of such an im pression are 1) his respectable bank p o sition, 2) his
general demeanor (w hich is very appropriate and does not suggest attention-seeking
or his actual psychiatric problem s;, 3) his claim to seeming good health and 4)
the nature and gquality of his report of the "lig ht'" observed event to the polce.

However, on evaluation it was discovered that he was an early
alcoholic cirrh otic who was su ffering from early occult alcoholtobacco am blyopia
such that he could not have perceived the detailed colored nocturnal event he
thought he had seen.

W hat had actually occurred was the firs t major hallucinatory
experience o f his Ilife . In a tw ilig ht state, his eye firs t perceived same kind
of stimulus from the night time sky which was than transform ed into a rather

m agnificent sym bolic representation of his unconscious wishes and underlying

character pathology. The episode occurred when it did because of the subjects
state of psychic decom pensation. His resistance to a transient hallucinatory
experience was lowered by 1) his currently agitated depressed state 2) the

adverse e ffects of toxins (from drugs and live r) on his centralnervous system

and 3) the visualdistortions produced by his diseased eyes.

The e n tire picture is best explained in terms of the
subijects passive-oral-dependent character pathology which is intim ately
related not only to his acute em otional state butis the underlying source
of his physical problem s (i.e ., alcoholic live r and retina, drug to x ic ity )
This case is thus a good example of m u ltifactional Influences an observer
cre d ita b ility which, in this Instance, can be integrated in terms o f an

underlying source.

O ver-all observer cre d ita b ility score Sf.
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THE USE OP PROBABIJTT SCORINO PCS OBSERVATIONAL CREDITAHILITT

In ordor to translate the results of an extensive, nultispecialty medical
evaluation Into a handy estim ate of observer cre d ita b ility, a percentage -
evaluation scoring method has been devised. These "probability of cre d ita b ility "
scores are m ainly Intended to serve the non-m edical expert. They are num erical

statem ents re fle cting the level and quality of observational a b ility and are based

on s ii the obtained findings relative to central nervous system in te g rity .
The scores w ill be presented in conjunction w ith (notin place o f) sum aries
of the results of each part of the medical assessment (i.e ,, medical neurological,
mal , end psychiatric) of an Individual observer. A com posite
score w ill also be offered to suggestthe overalllevel of observational credita-
b ility . This fin a | score is based on careful scrutiny, extrapolation, and in te r-
pretative integration of a Il the findings at hand, as they would be expected to

influence (in a highly m u ltifactorial way) any reported observations.

The nature and extent of an individuals abnorm alties w ill thus be reflected

in his cre dita b ilty score(s), a scale for which has been set up as follow s:

Degree Of Tmp»<rm «it CredltabtH ty Score
none 95*
m ild 75*
moderate 50*
severe 25*
extrem e 5*
The scores w ill be variably useful depending an th e ir a p p lic a b ility to
the situation in question. It is expected that they w ill be helpful in the

screening and selection of candidates for observational Jobs (i.e ., predictive
evaluations). They w ill usually be more reliable as measures of cre d ita b ility ,
however, when they are part of a retrospective evaluation thatis being done on
an individual who has already reported a particular event. This is because the
exam iner-scorer is able to avail him self of specific observationalm aterial on

w hich to "zero in and check out, including occassional clues to physical and
psychological pathology. In those instances where there are d ifferent stories
from severalindividuals who report having withessed the same event, the value
of the cre dita b ility scoring can be further demonstrated for sorting out con-

flic tin g data.

It is readily acknowledged th at this scoring method is somewhat arbitrary.

ts re lia b ility and re producibility w ill depend largely on the sophistica tion
and the a b ilitie s of the scorer. It is essential that the physician doing these
studies have 1) a high-level working knowledge of the four specialties involved,
that he 2) be specifically well-inform ed in the pertinent interdisciplinary
m aterial related to observational phenomena, and that he 3) be adept in the
m atter of Investigating, synthesizing, interpreting, and fin a lly applying the

ram ifications of his "pure m edical findings to observational situations. It is
furth er reccemended that 4) he him self be thoroughly checked out as a creditable
observer, since this proposed method assessing observers rests heavily on the

physician's own a b ility to make accurate observations and sound Judgem ents.

It is probably true that, atthis point in tin e, there are few men in
m edicine who are adequately trained to do this m ultispecialty kind of assess-
ment. This is a rem ediable situation, however, once the projected need fo r

such professional preparation has been recognised and established.
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Biographical Sketch for Dr. Sydney Walker. Il ) g&s
July 22, 1968

Sydney Walker IlI, M. D. 1is a 36 year old neuropsychiatrist who

was born in Chicago, raised in Pasadena, did undergraduate study
at UCLA, Tollowed by graduate work in physiology and pharmacology,
and received his medical training at Boston University School of
Medicine. Following some neurosurgical training, he did university
residencies in both psychiatry and neurology. He has contributed
numerous articles in both these specialities and is the author of a
recently published book, Psychiatric Signs and Symptoms due to
Medical Problems, Charles C. Thomas, Springfield, Illinois, 1967.
His interest in neuro-opthalmology has been more recent and has
emerged from his research in connection with the preparation of
another monograph. The Neuropsychiatric Evaluation of the Eye
Witness (o be published in late 1968).
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Reprints of
"OBSERVATIONAL EVIDENCE OF ANOMALISTIC

PHENOMENA™

and

"FUTURE EXPERIMENTS ON ANOMALISTIC OBSERVATIONAL

PHENOMENA™

by-
Robert M. L. Baker, Jr.

and

"ESTABLISHING OBSERVER CREDITABILITY: A PROPOSED

METHOD"™

by
Sydney Walker, HI, M. D.
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O bservational

Anom alistic

1968

Evidence of

Phenomena'

Robert M. L. Baker, Jr.2

Abstract

A .summary of the data obtained from a series of analyses
and ex|H*riments, which were initially carried out by the au
thor under the auspices of Douglas Aircraft Company and
based upon movie film containing anomalistic data, originally
provided by the I'nited States Air Font*, is presented. It
is concluded that, on the basis of the photographic evidence,
the images cannot be explained by any presently known
natural phenomena. On the other hand, the quality of the
images is insufficient to determine the nature of the anomalis-
tic phenomena recorded on the movie film.

Introduction

Two anomrelistic unidentified flying objects (UFO's)
were sighted and later photographed at about 11:30
am Mountain Standard Time on August 15, 1950.
by Nicholas Meriana at Great Falls, Montana. M.
Mariana oaned and operated a radio station in Mis-
soula, Montana, and wes the owner of the Great Falls
beseball team

All of the soft-data {eye witness of M.
Mariana and his secretary) indicated that the objects
were silvery in appearance with a notch or band at
are point on their periphery and could be seen to ro-
tate in unison, hover, and then . . with a swishing
sound, floated away to the left (SW) The hard
data from the film shoned inarticulate bright white
dots. Figure 1 shows the manrer in which the diarreter
of the bright dots decreased with time. The objects
pessed behind a water tower and are exhibited in Fig.
2, along with the associated frare nuber (the frames
below65 exhibited no . According to Mari-
arg, 35 of the earlier fraes, allegedly lost by the Air
Force, shoned a larger inege, conplete with a “ro-
tating notch.” Figure 2 was constructed from iconolog
messurenrents (a filmviewer with noveable cross hairs
and a digitalized coordinate output) wing the fore-l

Manuscript subnvtted Noverrber, 1967, 3
ﬁmamEASSenmatﬂ”eJethmlsR‘Hmmype
Pesache. A nanusdipt an the sae subject natter was
mgrﬂlyshmﬂim]&&ﬂemﬂetermsmdms

|errm1m1p; receiving three favoradle reviens,

*The cr&]e”nstd@stemsnm ion, a

Sicn of Computer on NS%J-

vech Bivd, FJSﬁgnnCEilfmZ
dErgreenrg

gtxrdreferermmrtsnﬂk{i@@ and (). This
ﬁgmlsdram likea panorana on the assunptionthat
the photographer kept his stance without moving ap-
preciably (which wes reported by him and wes well
bome out by the corsistence of his perspective). These
initial messurerents were mece by the author at
Douglas Aircraft Company in 1955-1956.
Analysis
The “Montang” film contairs six i chta
(as functions of tine) on about 225 fraes (frares 65
10 290), which describe the UFO imeges, i.e, the two
of freedom of each dot (as depicted on two-
dinersioral filmafter the foreground appears on frame
65) and the apperent dianeter of the developed imege
of each on all 290 frares (no ellipticity could be ssen
in the imeges except for occasional imege smear due
to ureven panning). In the analysis it wes convenient
to treat the UFO's as a system The four degress of
freedom chosen for this were the azinuth and
altitude of the midpoint on the lire of centers between
the imeges, their angular separation and their indline
tion to the horizon The indinetion to the horizon wes
found to be very snll, the objects ing to move
almost in a plane parallel to the ground There is a
slight decrease in the angle of inclination rs the cbjects
regress, but its smell value is alnost mesked by random
errors inherent in the messurenents. Figure 3a presents
a plot of the angular altitude, h) and the azimuth, 4,
of the midpoint of the line of centers after frane 65
(i.e, after a moesuresble foreground appears), ad
Fig. 3b preserts the separation distance ratio 86
as a function of tine, where is the initial angular
separation (frame 1) and Gis the angular separation
at any given tine. In both of these plots sonre franes
were not nmessured, c.g., due to abscuration of the
imeges during water-toner pessage, or were nissing
(there were frames missing between frane nunbers
177 to 180 on the 35 mm print that wes nessured for
sgparation distance, but these were accounted for in
the tine scale wsing the 16 Nm ariginel as u besis).
About 225 franes after the (ventilator duct)
appears on the film (i.e, after the 290th frare), the
objects can no longer be clearly identified and messure-
rents becorre very uncertain
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Fig. 1. Ratio of time vaiying value to maximum value of the angular diameters of the images of UFO #1 and T7F0 #2.

Fig. 2. Motion of unidentified flying objects relative to foreground.

In Figs. 3a and 3b the dotted lines represent what

some other curvilinear motion of the objects. However,
would be the locus of the data points if the objects

any such motion would necessitate the coincidence of
remained the same linear distance apart and moved

linearly in a horizontal plane. The headings, A, of 169°
to 177° are exhibited. All of the data seems to be con-

azimuth, altitude, and separation, all varying propor-
tionally in some very peculiar fashion to a tolerance of
1% . Figure 4 is a map of Great Falls, Montana, and
includes overlaysofthe UFO system’s motion atvarious

hypothetical distances. (No absolute determination of

sistent with the foregoing assumptions and with a head-
ing of 171°. Of course, one cannot absolutely rule out
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NIDOEIED/

Fig. 3b. Separation distance of UFO system as function of time.

distance can be made on the basis of the angular data
presented by the film.) Figure 4 also shows where
M ariana and his secretary first viewed the “hovering
and rotating” UFO’s near an Anaconda smoke stack.

After over a decade of speculation and hypothesis
checks, all natural phenomena (e.g., birds, balloons,
insects, meteors, mirages, etc.) have been ruled out,
except airplane reflections, on the basis of winds (which
the weatherbureau reported as blowing in the opposite
direction); the lack of an observable trail (which
would have betrayed a bifurcated meteor); and bright-
ness, angular speed, and steady motion, which could
not be reconciled with the supposition that they were
birds or insects. These same facts, together with the
weather bureau report [1] and the Sun angle, also
seemed to rule out various forms of optical lens flare,
atmospheric mirages, orcloud reflections. From analyses
of speed and geometry, which included a knowledge of
the Sun’s azimuth at the time of the photography (as
confirmed by the shadows on the film) the images could
have been (although not without some stretch of the
imagination) specular Sun reflection from airplane fuse-
lages. This explanation seemed attractive since it was
rumored (although not verified {2]) that two jet air-
planes (F-94's) were landing at Malstrom Air Force
Base at the approximate time of the sighting. This
rumor was reinforced by a presentation by E. J. Ruppelt
toa panelofexperts in January, 1953 (the panel’s mem -
bership was notrevealed, but may have been called the
“Robertson panel” [4]). Ruppelt [5] indicates “the in-

telligence officer at Great Falls had dug through huge
stacks of files and found that only two airplanes, two
F-94's, were near the city (Great Falls) during the
sighting and that they had landed about two minutes
First we studied the flight paths of the
two F-94’s. We knew the landing pattern that was

afterwards.. ..

being used on the day of the sighting and we knew when
the two F-94’s landed. The two jets just weren’t any-
where close to where the two UFO’s had been.” Figure
4 bears this conclusion out since the objects were in the
opposite direction from M alstrom Air Force Base and
headed away from the air field. The panel, however, did
not consider this as positive proof for eliminating the
jet-plane hypothesis.

Experiment

Using a camera similar to M ariana’s (Revere turret
type with a 3" focal length telephoto lens), a series of
photographic experiments were carried out by the
author on an array of objects (see Figure 5-22 on page
321 of reference [3]) at various distances and Sun angles
and on jet plane reflections. The results of these experi-
ments, however, made the hypotheses of airplane reflec-
tions quite strained.

The long persistence of the images would have re-
quired the airplanes to have moved on a unique
parabolic path with Mariana at the focus. Unfortu-
nately, these hypothetical parabolic paths would be
incompatible with the 171° heading defined by the data.
In addition, the apparent size of the images (adm ittedly
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enhanced by flaring, halation,
is also not compatible with

ments,

adjacency effects, etc.)
the photographic
since planes close enough

experi-
rise to the
images shown on the film clip would also exhibit some

to give

airplane structure as shown in Figure 6-24, page 323 of
reference [3j in which the airplane images are of a size
and brightness comparable to that of the unknowns.
This figure isa blow-up ofa 16 mm frame from acamera
of the same type M ariana’s,

setting and 3" telephoto lens

as with the same stop
During the experimental
filming, relative Sun angle, weather, etc., were the same
as that reported by M ariana and verified by the Mon-
tana film itself, except that the jets were on a different
heading— not 171°—in order to obtain

optimal Sun

The jet planes shown in the figure were at a
of 2.5 miles their exhibited
angular dimensions of about 4 by 1 milliradians, whereas
their elliptical,

reflections

distance and structure
Sun-reflection

of

flare image exhibited
6 by 1.4 milliradians
flare included roughly
circular bright nucleus and a comet-like “tail” of lesser
brightness about 4.4 milliradians long. This comet-like

Sun flare, which is not exhibited on the Montana film,

angular dimensions about

Upon close inspection, the a

is also generally characteristic of airplane-fuselage Sun
reflections having approximately the same brightness as
the Montana film objects. Even with the larger comet-
like flare, the jets photographed
graphic experiment are

during the
identifiable. Finally,
airplanes at the limiting distance for resolution of struc-
ture (over 6.5 miles), with the 3"

photo-
clearly

telephoto lens used,
would have to have been traveling at speeds in excess
of the capability of the F-94’s (above 600 mph [6]) in
order to have been compatible with the angular rates of
the images displayed on the film. At 6.5 miles a typical

50 foot airplane (such as an F-94) subtends angles of
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. Speed (o
Range Transverse  SPeLat 7L opumal Sun
(Miles) Heightl (Feet) Speed (mph) (mph) eflections
0.5 690 55 64’
2.0 2,730 1581 197+ 382"
6.5 8,860 470" 6002 1,140*
563 950,000 39,000
(290 km)
2,260 5,610,000 156,000
(1,710 km)

*Above tne oraervei— aou

1.5 x 0.4 milliradians or 5] by 1J minutes of arc. The
resolving powerof the eye is from 1 to 3 minutes of arc
(the Moon is about 30 minutes in angular di-
The of the
used by Mariana (with the 3" telephoto

of arc
ameter). actual resolving power camera
lens and set
at f/22) is from 2/3rds to one minute of arc even though
its theoretical resolving power (exclusive of aberrations)
is on the order of 2/3rds of a minute of arc (0.19 milli-
radians). Thus, theoretically, and as borne out by the
author’s the F-947s

identifiable even at 0.5 miles

experiments, would have been

The (0.8) (1.51) 1.2
image (as depicted on the film for
UFO $ 1) would have somewhat obscured an airplane

milliradians fuzzy

structure at this distance; but the structure would still
have been recognizable

The angular (azimuthal) velocity of the objects was
found to be 0.019, 2 radians/second. Equipped with the
knowledge of the focal length and frame speed (16
frames per second) of M ariana’s camera and the fore-
ground during the filming, the transverse component of
the velocity of the objects can be correlated to their
height above the local terrain (3,312 ft) and distances
from the (for the they first
appear on the film). Since only angular distances from

observer objects when
one station are available for measurement, their actual
range cannot be determined. On the other hand, Table
I can be constructed on the basis of a variety of hypo-
thetical ranges.

The measurements of the diameter of the developed
images presented Fig. 1 are the least accurate of
all the data because of the smallness of the dimension
and the fuzziness of the The image of any
brilliant light source as seen by cither the eye or
camera can appear much

in

images
a
larger than the source itself

This fact had obvious bearing oil the analysis of the

Comments

Upper lim it to bird speed; but birds wimId have been
solved.’

re

Usual F-94 speed in alanding patlem
would easily have been resolved.

is 130 in 190 mph ;hut

M aximnm (dive) F-94 speed is 602 mph;but would have been
resolved.

Low-speed meteors |7); but would not be detected at this
range on a bright day. Atmosphere too thin above 100 km
for bolides or fireballs

High-speed meteors |7]; but would not be delected at this
range oil a bright day. Atmosphere too thin above 100 km
bolides or fireballs.

«lpP ~i;toopi,gand would no. appear like .he ohjeela ,n .he hhn a. any diaUnee.



film and motivated p, photographic experiment con-
ducted by the December, 1955.
December, rather than August, was chosen due to the

author during

lower latitude of Ixjs Angeles relative to Great Falls
and because of the unigque (smogless) visibility during
the course of the experiment. The experiment was
devised in order to obtain empirical information on the
effect of distance, lens focal length, iris stop, frame
speed, etc., in the photographic images of various small
bright sources of reflected sunlight; some 118 combina-
tions of these variables were examined. The experi-
mental results appeared to indicate that if the first few
frames of the film show Sun reflections from airplanes,
which are optimally oriented with respect to the Sun
(not the 171° heading), then the planes would have
been on the order of one to three miles distant from the
camera. If, however, these first few frames represent
images of the reflection from airplanes not quite opti-
mally oriented, then the planes could have been closer.
In either event, their structure would also have been
visible. The images were found to be much brighter
than those that any birds could produce.

The brightness of a constant luminosity source, as
it recedes from view, gives rise to a photographic image
whose diameter varies somewhere between inverse
square root of the range to the inverse square of the
range. (Ordinarily, however, with the inverse square for
images as bright as the M ontana objects.) The effects,
which account for this uncertainty in image-size vs
range relationship, involve light scattering in the atmoa-
phere, optical aberrations, flaring at the lens surfaces,
diffraction, turbidity in the film, reflections off the film
backing (halation), and adjacency effects (chemical
reactions between over-exposed and under-exposed
areas on the film). On the basis of Fig. 1, we find a
decrease in angular diameter of the first object of about
62% , and the second about 61 % . Under the 171° head-
ing assumption, the initial distance is about 78% less
than the final distance (at disappearance). Thus, it
would seem that the 171° heading hypothesis is also in
agreement with the film images being the result of a
constant brightness light source receding from the
camera. That is, the inverse square distance decreases
some 61% . Because the relationship of the developed
image size to source range isnot precise and because it
is doubtful that we are dealing with constant-
luminosity isotropic radiators, the third confirmation
of the 171° heading must be regarded as considerably less
precise than the confirmations provided by Figs. 3a and
3b.

Conclusions

Because of the conflict between every hypothesized
natural phenomenon and one or more details of the
hard-data, photographic evidence analyzed (in addition
to the uncertainty of the soft data, reported accounts
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(orrumors) ofjet aircraft), no clear-cut conclusion as to
a natural phenomena can be made and the anomalistic
images, having no real detail, cannot be analyzed
further. These unexplainable images, taken alone, do
not provide data on mass, shape, size, or linear speed
and, indood like the early single-camera meteor photo-
graphs or even like the early examples of attempts at
photography through a microscope, are merely un-
resolved blobs and simply indicate the presence of a
phenomena. In these past, historical instances, supple-
mentary data and equipment improvement was sought
after in a systematic fashion even though there was
only conjecture as to the exact character of the phenom -
ena. See rt/ergtitc Ctfd-

A number of other films have been viewed hy the
author, which purport to be UFO's, and they all seem
n

to exhibit the common quality of poor image defin
This situation is not especially surprising since most of
them have been taken with amateur equipmentor they
were accidentally taken from a great distance by cine-
theodolites that were not “tracking” them. Like the
M ontana film, some of these films definitely cannot he
explained on the basis of natural phenomena (others
can be “explained” if one stretches one's imagination).
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Future Experiments on
Anomalistic Observational
Phenomena

The requirement for additional cx|ieriment> in the area
of anomalistic phenomena is given, based upon the pau-
city of “hard data’; relevant data collected by astrono-
mers, meteoriticists, and meteorologists, which would be
either over looked or not detected; and the [KKssible “fil-
tering” and/or “editing” out of |iertinent data by our
various sjtaee surveillance systems prior to its evaluation.

Au experiment involving two cameras slaved to a detec-

tion radar is outlined broadly and it is concluded that

such a system should be constructed for use in moteoritic,
meteorological, astronautical, psychological, and “UFO”
study programs.

The majority of our astronomical equipment (e.g., con-
ventional photographic telcseo|>es, Baker-Xutm cameras,
meteor cameras, Markowitz dual-rate Moon Cameras, etc.)
arc s|>ccial-purposc by their very nature and would probably
not detect the anomalous luminous phenomenon reported
by the casual obsener if it were indeed present. Their photo-
graphic speed, field of view, etc. put definite limits on their
capability to collect data on objects other than those for
whirh they have been sjiecially designed. Kven if such data
were collected, the recognition of their uniqueness or anom-
alous character by an experimenter is improbable. Examples
abound in celestial mechanics of minor planets being detected
on old astronomical plates that had been measured for other
pur|Rises and then abandoned. TomltaughV discovery of
Pluto from rather old astronomical plate* in storage i>a well-
kitown tinampla. The space surveillance systems are almost
programmed to overlook anomalous data. Any hard-data
arising from an object or manifestation that did not move on
a nearly two-body orbit, had a low radar cross section, or
followed au erratic path would most probably Ix? filtered out
of the system by various data-editiug, or data-weighting
procedures [1), which are inherent in mostofoursophisticated
space surveillance systems.

A representative space surveillance radar may have a ljeam
width of >6° for detection and require accurate orbital in-
formation good to 0.01° for fine tracking. Needless to say,
such radars often miss even well-known s|iarecraft and would
be completely inadequate for “locking-on” to a hypothetical
“UFO0.” To bo sure, advanced radar systems are being de-
veloped for our missile defense systems, such as the ALTAR
(.ARA Longrange Tracking and Instrumentation Radar),
TRADEX (Target Resolution and Discrimination Ex-
lieriments) and the phasedarray RESER (Re-entry System
Evaluation Radar) system. Although they extend the field
of view, they still are dcvelolied to filter out anomalous sig-
nals. As Cheetam [2] [mints out, “Power and a|>erture will
be programmed after a learning measurement cycle to con-
serve and efficiently distribute available energy when and
where (re-entry) targets are estimated to exist.”

Not only are conventional seasons almost insensitive to
anomalous data, but observations published by trained
scientists, that could be hard-data records of anomalistic
phenomena, are often too quickly categorized and then for-

gotten. The observation by Mohr 13] in a letter to Science in
1966 gave an account of a “most unusual fly” and dcscrilicd
a very remarkable and almost bizarre event that might or
might not have been ball lightning. The Tunguska event of
1908 may well have I»een a impacting comet [4] and is usually
studied in the context of mcteoritics j5}. Similarly, the Cana-
dian fireball procession of 9 February 1913 could have been an
ephemeral natural satellite of the Earth |6) or it could have
been something more involved. IIl most such cases, and
as is also the situation in published UFO studies [7], [8],
110] ,information-rich hard-data of high quality arc rather hard
to come by. It therefore suggests itself that a special expert-
mental program is in order. The scientific method usually
dictatesexperimentsinthe fareofanomalous data and, at the
moment, there seems to be sufficient unexplained anomalous
hard-and-softdata to warrant an cx|K*rimcntal program. Sev-
eral experiments suggest themselvesand might include geologi-
cal studies, searches forscrapsof material evidence, psychiatric-
medical studies of witnesses, or radar/optical arrays.

In broad outline, one recommended experiment would
involve a large alicrture tracking radar that would slave two
cinetheodolite-tyi>e optical trackers if and when an anomalous
object apiieared. The radar “lock-on” and tracking-data-
analysis program would be especially designed to avoid
satellites and, if possible, common meteors and airplanes,
but would, for example, detect comet or macromcteoritc
entry, ball lightning, and any erratic or anomalous object
within its range (a range that would probably be limited
to 500 km or less). Thus, the system might at least provide
accurate positional information that would provide useful
meteoritic data and meteorological data iu the absence of
more bizarre phenomena. The cameras (preferably using
Schmidt-type, Maksutov, nr Raker catadioptrie type optics
and, jierhaps, computer-enhanced digitalized pictorial data
111) ) would be on a 5to 10 km base line (the “look-on” pro-
gram for the active skin-tracking radar might follow the
modified Louschner differential-correction system suggested
on pp. 114 and 115 of reference (1)) and the system would
need to lie reliable enough to operate unattended for weeks
at a time. As shown by studies erf meteorite and comet flux,
such as Hartmann’s [12], Kh'iemaker and Lowery 113], Mc-
Crosky [14], and Lamar’s |5], a waiting period of a year or
so is necessary in order to have significant probability of de-
tecting and tracking such natural exlIratenestrial objects.

The question of the proper gegraphical location of theev
I*erimental site would almost be as im|K>rtant as the s|dei-
fication of the radar/optical and computci/communications
complex itself. The mcteoritielst would probably prefer an
area with good atmospheric seeing and of low population
density such as the * Tucson area ..115}. The geologist
would [irefer a location neardry lakes 116] in order to facilitate
the possible recovery of meteoritie or other material, or timely
study of manifestations of rometary impact or sub-end-point
meteoritic debris [171. The psychiatrist would be concerned
with the psychiatric-medical credence levels of eye witness
(soft data) associated with any hard data that might be ob-
tained by the experimentalarray [181 as well as the general psy-
chological analysis of the *\. .tendency all over the world to
believe in saucers and'to want them real, . |19]. Thus, he
would tend to [irefer a site in a moderate population density
area. The physicist interested in ball lightning might wish
for a site in which atmospheric electrical disturbances were
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frequent. As Singer noted {X], “The sjiecific properties of
bell lightning, which present particular difficulty in experi-
mental duplication, are formations of the sphere in air (at
near-atmospheric pressure and at a distance from the source
of energy) and its extensive motion. It Is evident that ad-
ditional clarification of both theoretical and experimental
aspects of this phenomenon is needed.” Often marsh gas
exhibits bizarre observational data and a location near a
marsh might be useful in the examination of such phenomena.
Clearly, an overall reconcilement of these diverse and inter-
disciplinary requirements must be accomplished during the
site (or, perhaps, sites) selection process.
In summary, then, four points are to be made:

1) That we have not now nor have we been able in the
past to achieve a complete or even partially complete
surveillance of space in the vicinity of the Earth, which
would betray the presence of any anomalistic phenomena.

2) That so-called hard data on anomalistic observational
phenomena do, in fact, exist; but that they are of (joor
quality due to the equipment employed in obtaining them.

3) That it follows from the scientific method that an
experiment or experiments be devised to define better the
anomalistic data.

4) That, in order to justify such an experiment or ex-
periments, it is not necessary to presuppose the existence
of intelligent extraterrestrial life Ofierating in the environs
of the Earth or to make verydubious simulations 9], [10]
either concerning “their” advanced scientific and engineer-

i es or “their” psychological motivations and
ms.

Robert M L. Baker, Jr.

The Senior Scientist of System Sciences Corporation, a

subdivision of Computer Sciences Corporation,
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Establishing Observer Creditability:
A Proposed Method:

Sydney Walker 11I,M . D.2

Abstract
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Introduction and Rationale

Humen testinony to events which have been ob-
sened is crucial to science, law, and the national se-
curity. Yet the creditability of such testinony is fre-
quently left either entirely to speculation or, at best,
i asoertained

Qre need nrerely to look at the current controversy
and confusion surrounding the issue of unidentified
flying objects (UFO's) to appreciate the need for care-
ful obsenver assessirent. Only after obsenver credit-
ability hes been established, can are sort out the “soft
data” of UFO reports and scrutinize them for scientific
usefulness [1].

Qre recoursg, or course, is to deal only with “hard
data” and to sinply refuse to deal inany way with eye
Witness reports, contending that such observations are
unlikely becaise they are too bizarre or have previously
been reported only by “crazy people” This kind of
resction reflects scientific closed-mindedness. It s
apt to be besed in prejudice or fear of the unknoan
(particularly when that unknown, if taken seriously,
would threaten one's safety or survival). Such an at-
tituce is anong those which the scientist who wants
o be objective will guard against, in the interest of
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truth ad progress. On the other hand, the opposite
pasition of conplete, unouestioning faith in observer
reports is ro better.

This author suggests an initial attitude of “benevo-
lent skepticisni’ because of an acute anareness of the
myriad of individual processes (and rreladies) that
detenmine whet hes been witnessed and how it is
described Further, ardrruemm‘tatﬂyltlspro
posed that specific, spedialized rediical assessirent of
individual obseners is essential to establishing the
integrity of the obsenver system Folloning careful,
clinical investigation, much of the huren emor in
observation can be placed into a perspective which
elimirates the “blind faith” in eye-witness testinony
and gives the reported data a confidence proportionate
toits value.

Although it is well-knoan that specific training can
sene to increase observational acuity, the besic in
dividual ability is variable. Peaple differ consicerably
in tems of geretic endowrent, neurologic integrity,
and persorality characteristics and dynamics—all of
which acoount for whet they see or say they have seen
By applying selected nethods wsed In nediicire, par-
ticularly in reurolagy, psychiatry, and reurooph
thalmology, dbsenvers can be clinically evaluated for
creditability, both predictive and retrospective. Such
an approech dffers both quantitative and qualitative
assessirent of central nenvous system functioning as it
would be reflected in observational reporting.

Adequate dinical assessment of an dbosenver must
involve cross-disciplinery  integration becase of the
nature of the bodily involved in seeing and
reporting an event. In the beginning, the event s per-
ceived. Usually, this is besically a metter of seeing,
although other sensory modhlities can also ke involved
The initial critical consideration, then, is the state of
the eye (comeg, lers, reting) and its conrections with
the brain (optic nenve, tract, terrporal, parietal, and
occipital ldoes). A careful examination of these struc-
tures (both directly and indirectly) can establish
whether or not it would have been possible for a par-
ticular individuel to have perceived whet he hes re-
ported or whether, on the sole besis of the state of his
input apparatus, his observation wes distorted

Onee it hes been established that a visual inege can
be pided up ad transitted, uolested and U+
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altered, along nomel pathways to the back of the brain
to allow for perception, the next guestion is how the
brain codes it This involves the ability to deal with
detail, to neke associations and spetial relatiorships,
and to do other intellectal work, all of which ooours
very rapidly and before the processed neterial is mede
avallable at the tenpero-parietal Ide level for com
nunication or for a reaction of any other kind. A great
many pathways and a nurrber of brain arees are opera
tive in this critical coding step, and a number of prob-
lervs, both anatomic and physiolagic, can affect the
process, either subtlety or grossly. The resporsibility
of the clinician here would be to test cortical integra-
tive ability with the various neurdlogic testing techr
nigues available to him He must also rule out (by
careful history, physical examirgtion, and
certain laboratory nessures) the innunerable disease
states—toxic, infectious, endocrine, nretabolic, de-
ficiency, and neuropethologic—that can subtlety alter
cortical functioning and thus interfere with the coding
of an dbservation

The next step in oserver evaluation is the psychi-
atric part which, if properly carried out, will probably
be the statistically most frurtful for uncovering aoserver
creditability gaps. This is in part because the sane
types of disesse processes listed above for interfering
with cortical integration (coding) also can cause such
mental aberrations as frank helluciretiors and delu-
siors or lead a person to fill in with meke-believe de-
tails (confabulate) the parts of a report that his brain
condition no longer alloas him to rerenber. In addi-
tion, there are the purely psychological prodlers,
besed in factors, which lead an dsenver
to celiberately fabricate or urmittingly distort what
he hes seen If consciowsly driven, his notivation may
be fare, fortune, competitive strivings or sone rather
specific, conplicated need which hes been
witnessing the evertt he is reporting. If the distortion
hes its roots at an uncorsciols level, it is likely that
it wes triggered by sonething about the event in re-
lation to the patient's renote pest. In the cese of a
functionally psychotic person, the entire oservation
may be the of his oan i ic life in-
steed of having hed anything at all to do with an ex-
temal event. On the gpposite end of the continuum is
the nomrel or only mildly neurotic person whose
“hang-ups” are such that they have either not sub-
stantially affected his report or have only very subtlely
oolored a sl detail. It may be just as inportant to
ascertain this.

Other aspects of the psychiatric part of dosenver
eaniretiors are the matters of intellectual differences
and languege factors, both of which would have sone
bearing on the reporter’s strengths and limitatiors as a
creditable and adeguiate obsenver.

A sound systeratic nmethod for ascertaining observer
creditability would have  wi ication

People in the legal profession grapple daily with this

prablem [2]. Bye-witness testinony determines in
dividual life and death decisiors in courtroos. Onan
even grander scale, it shepes far-reaching diplomretic
and military policy. In the laboratory or other soi-
entific setting, when ineccurate, it can leed to an hor-
rendous Weste of noney and professioral menthours.
In al these situations, we should be demanding to
know rmore about the likelihood of a crucial observe-
tion before acting on it.

Many pecple in science, technology and govermrent
perform besically observational roles. Soe of these
individuals are in such resporsible positions thet
what they think they see or say they have ssen ad
how they respond to it, could y affect the
course of huren events. (Such a staterrent will ot
seemoverdranatic or exaggerated to those reacers who
have sore knowledge of how, for eanple, our re-
tional security system operates) The choice of these
people on the besis of tenure, military rank or years of
good conduct seerrs hardly pertirent, since these
factors don't necessarily reflect anything about the
state of their central nervous system Given our ex-
trene reliance on sone of these individuels, it is sug-
gested that they be soreered for observatioral in
tegrity prior to placerrent in key positios and thet
they also be given penodc folloa-up evaluations.

All-encorpessing mediical assessiments of obseners
have naot, to this author's knoMedge, been previosly
proposed. This is probably because developing the
idea and applying the methods entails a working knowl-
edge of at leest three of those mediical specialties which
focus on the central nenvous System It also derrancs
an esgemess to integrate certain of each =
cialty, for purposes of problemsolving. The desired
end, in this case, is a nore conplete understanding of
the individual osenver.

Rather than extersively elaborating on the neces-
sary examingtion techniques, the folloning oudire
stresses processes, structures, and diseases that de-
termire the nature of reported observations. The e
cifics of the neterial are intended nostly for the non
rredical reackr, since the guestion of obsener credit-
ability is so often his business and since he will be the
ore inthe position to decide when to request the spedial
asseSITEnt.

METHOD

The initial phese of integrated eye-witness assess-
ment is a nmedical evaluation. This involves,
besides the corplete physical examination, a careful
history and selected laboratory studies. The ratiorele
for beginning in this way is screening, since many dis-
orcers of other organ systerrs are well-known for their
adverse effects on central nenvous system functioning
Knonledge about the background and current status
of the obsenver's general bodily health will alert the
physician to which aress will need further investige-
tion and which of the later, special examinatiors will
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warrant particular scrutiny (3). When diabetes, for
exanple, is knoan to be present, the physician will
look for specific related abnomrel findings when he
checks the eye and does the reurdlagic and rrental
status examinations.

Since observations usually begin with the eye and/or
sone other sersory organ, the next step (once adequiate
gereral medical screening hes been dore) might natu-
rally be a reuro-ophthalmologic examination. This
would concem itself with the mejor structures of the
visual apparatus and any of their abnomralities which
might influence accurate reception of the visual imeges
14].
4]111emrma, the nost extermal structure, accounts for
visual distortion through scarring and clouding. These
changes are caused by such insults as trauma to the eye,
eqosure to toxic furres, infections, and deficiency or
degererative diseeses.  Inspection with an ophithal-
mosoope and/or slit lanp will positively establish cor-
real integrity.

The lers of the eye is the main structure for directing
light rays from extermel to the retima. It
hes awide range of possible variation, onboth a geretic
besis and, like the comea, as a result of aging, traung,
deficiency disesses and infections. The configuration
of the lers, as it is sugpended in front of the eye by
cdelicate nuscles, accounts for the sharpness (and shepe)
of the imege known as refractive ability.

The agueous hunor which bethes the lers is of
particular concem because of the pressure it exerts
on the rest of the eye. Increased pressure changes in
this medium neasurable with a gonioreter, are re-
sporsible for glaucoma which can result in serias
inpeinrent of visual acuity. After a period of tine,
the increased pressure will also lead to a characteristic
corstriction of the visual fields, which can be estab-
lished by exanmination (perinmetry).

The vitreous hurmor fills the eyeball and is the other
fluid through which the light rays of avisual inege nust
pess before they reach the retina This nedium is
subject to clouding and other sigs of early inflanme-
tion “Foaters,” which are abnomrel proteineceous
particles in the vitreous hunor, are sonretines mistaken
bypsqjeasrrmnr‘gobjectsthatare in their outsice

ronment. Again, ophthelmoscopic ad dlit lamp
eemmtlonwll sene to detenmire the status of the
vitreous hunor,

The retina is the structure on which the visual
imege is actually received; loosely, it can be likered to
caera film Located in the posterior eyeball, it is
the beginning of the neural perception linkege which
eventuelly reaches the brain and consciosness. The
retina is subject to many and varied abnomelities
which can severely disturb both visual
(acuity) and range (fields), as well as color peroeption
Retinal pigment accumulation,  inflametory, and
other exudates, vascular problens and other types of
pathology can corre between an otherwise obsenvable

eventt and the reting, such that part or all of the event
is dbliterated or distorted in various ways. Qphithal-
rmosoopic inspection will yield a great deal of infome:
tion about the anatonric integrity of the reting, but a
conplete assessent must also induce detailed mep-
ping of both visual fields by perimetry, with attertion
to the size and shepe of the blind spot. The absenver’s
ability to perceive cdlor at the retirel level ney be
challenged with Ischihara charts, which are nost pop-
ularly used for detecting color blindness. These charts
aso will pick up abnomelities in color peroegption
which are d.e to drugs, other toxic condiitions, and
higher, cortical integrative prablens.

The head of the optic nenve (disc) can also be essily
inspected with the gphthelmosoope, &s it sits bere at
the beck of the eye. The optic nene is subject to
similar pathologic processes as those mentioned above:
i.e, developrental, inflammetory, metabolicc, and
taxic. The color, texture and aretorric configuration
of the rerve heed indiicate not only the integrity of the
optic nene at this vital point but also offer highly
suggestive inferential inforration about the state of
the rest of it, which |srctdrecdy visible. In adiuon,
when there is inoressed intracranial pressure due
any type of brain abnonelity, |tcmbereﬁeaemnme
appearance of the optic disc.

The optic renves from both eyes join in the area of
the piturtary gland and then redivicke in such a way
that fibers from both eyes are represented in the optic
tracts that form Each tract then travels along either
sice of the brain (edial aspect of parietal and tem
poral lobes) via optic radiations to the occipital cortex:

These pattmeys, although not directly visible, are
amuelfmgﬁmeweofsa,eralnmmm
posite findings on neurdlogic exaninetion, including
vistel field results, are traditionally used, but optico-
kiretic studies should also be dore becase of the
abundance of informretion they can give about the
integrity of the optic radiations. This involves the use
of a moving, checkered tape which the patient watches
and to which his eyes should involuntarily respord with
rapid, rhythmic nmoverrents (nystagmws) [5]. If, an
the besis of these studies, sarre kind of local pethology
or other interfering process is suspected, the physician
can then meke use of spedial x-ray procedures (preu-
rmoenceprelograpty, arteriography) for looking at the
aress in question

Onee the exaining physician hes satisfied hinself
as to the status of an obsenver's visual apparatus (to
the point where the cerelral cortex takes over), he will
want next to prooeed with a detailed neurdlagic exami-
nation. His index of suspicion about the presece of
abserce of pertinent central renous system diseese
hed already been altered by his findings on general
physical evaluation, as veil as from the eye exami-

raetion
There is a dinical forrat for doing a conplete rew
rologicexamination; it iswellHnoan to neurologists and
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other interested physicians. Certain of the manewvers,
particularly those which test cortical  integrative
furction, are extrenely inportant in the evaluation
of an eyewitness. This is because they will indicate
the ability of the obsenver's cerebral cortex to proc-
ess what his visual apperatus hes fed in—to differ-
entiate various kinds of sensory input, process cetail,
meke assodiations, and integrate spatial relatiorships.
More specifically, those tests that reflect cortical serv
son status are particularly pertirent for eye-witness
assessirent. This s because thereare nunerous redical
disorders that cause neurdogic disruption at the cor-
tical sersory level, resuiting in helluciretions, delu
siors, diistortions, and confabulatiors (6.

“Organic” hallucinations and distortions often seem
very red, even afterwards, to ae only trarsiently
afflicted and are apt to he reported as witnessed everts.
They can occur in peaple suffering from acute infec-
tions, adreral irsufﬁcierw_, brain wnors, drcri_c
pulmonary  disorders (respiratory acidosis), conpli-
cations from vitamin deficiences and alcoholism ab-
romrel  calcium retabolismy lowv blood  regresium
levels, epilepsy (for several reasors), and Sydenharms
chorea. In addition, there are soores of conmronly used
drugs which will produce hallucinations if taken in
toxic quentities or, by certain people, in prescribed
anounts. These inducke antihistarmines, meproberrate
(“Milltoan”),  dephenyihydantoins  (antiepileptic

), atropire (found in many nonHorescriptionsleep-
ing pills), and bromides (as in Bromoselzer). The re-
port of an eyewitness who hes been scrutinized for
these possibilities alore (by history, examination, and
necessary laboratory data) will understandably assure
rrore creditability.

The possibility that an observation mey have been
influenced by an “organic” delusion should also be
investigated.  Frequently, as with the hellucinaetions,
there will be dues to this situation from the obsenver’s
history or from sone examingtion findings. Anmong
the underlying nedical cases of delusions are trichi-
nosis,  syphilis, hypothyroidism  calcium  disorders,
various blood disorders, encephelitis, and pellegra
Sone of these sane disorders can, of course, also in-
fluence oservational reporti other charrels.

Confabulation, as a neurdlogic sign, is particularly
inportant to rule out in the eye-witness report because
it can be 0 deceiving. In fact, it senves as a cover-up
for menory impeinrent by filling in the gaps with
sundry (but ineccurate) details. Typically, confabula
tion is seen in association with peripheral neuropathy
(careful examingtion is thus apt to alert the physician)
ad is the result of either a blood disorder or, nore
conmronly, exposure to toxirs 17).

Many gross mental aberrations, such as hallucine
tions and delusions, are not associated with abnomrel
physical or neurdlogic sigs and can be causally traced
to underlying psychologic disorders. These are likely
to be recognized and <o labelled in the reurdlagic

phese of the assessirent wherre, as in psychiatry a stand-
ard mental status exanrination is used for ferreting ot
enotional disorders, as well as and other in-
tellectal inpeinrent. For eanple, the schizophrenias
and psychotic depression (which are the nore frequent

functional disorders associated with hellucinetions and
celusiors) wsually have well knoan dlinical char-
acteristics and will be obvious to physiciars dhirg
formrel mental status testing (8.

It is because of the less florid kinds of
thology that a thorough psychiatric evaluation should
be part of an obsenver creditability assessrent. The
conplexities and vagaries of the huren persorelity
can lead to sore gross distortions and fabrications
around an eventt, particularly when witnessed by peode
who are borderline psychotic, paranoid, sodopathic,
hysterical or inedequate persorelities. Sone of thee
people, when stressed, have brief, episodic bresks with
reallty |n\Ahd1tJ"|ey are frankly psychotic and hallud-

nate, yet then resure previous functioning. During a

sophisticated  psychiatric evaluation, the physidan
would be likely to recognize a propersity for such
episodes. His mein job, honever, would be to gather
enough informration about the obsenver as a personto
be able to check himout gererally, psychologically, far
creditability. This would involve corplete davelop-
mental and psyehosexual  history,  studying fanily
relatiorships (pest and present), assessing intellectial
ability, elaborating on aress of mejor conflict, assessirg
for characterologic meke-up and evaluating for ego-
strength or weakiness. In instances where an obsener is
being retrospectively evaluated (i.e,, he hes aready
reported an evertt) there should be an intersive effat
mece to explore the observer's feelings about whet
he hes seen and described Such discussion, when
properly guiced, is likely to uncover inoorsistercies
and other helpful clues, in the case of the noncreditade
led to inaccurate reporting can soretines be un
covered by exploring the observer’s fantasy life, listen
ing for slips of the tongue, creaIerrmrgfree-
ation. In an occasional ooserver, where substantiation
of his creditability is crucial and there is vague reesn
to suspect it, a pentathol interview may be indicated

In instances where frank lying about an event is
suspected, the obsenver can be questioned while nmoni-
tored by a polygraph. This mechine messures sonve of
those bodily resporsss that are under the control of
the autonomic nernvous which is, in tun
partly regulated by cortical centers. If the obsener
being studied is truly sociopathic and hes never de-
veloped a super-ego, or corscience, the polygraph will
not be able to pick up his lig, since he will have o
associated conflict on telling it. The lying will be pided
up, honever, when the polygraph is used on otrer
persorelity types.

Up to this point, this paper hes fooused on the many
factors that interfere with observer creditability. There



is as well, an ovious positive gpplication for these
assessrents. The psychiatric evaluation, for exarrple,
can be wseful for further screening for the strengths of
obsenver candidates who have already been ruled
medically and neurolagically intact. In addition to
meking some sound predictions about accuracy of
reported observatiors, the psychiatrist could aso
eplore the candidate’s ability to appropriately re-
spond, undker stress, to what he hes seen This aspect of
an individual's meke-up is of grave importance (es
implied earlier) in soe military, security, and other
key positiors.
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Mr. Roush. Thank you, Dr. Baker.

I anticipated we would have difficulty keeping the members of the
committee here at a time when important legislation is considered on
the floor. We thought we would reserve the final few minutes for
those of you who have made presentations to discuss among yourselves
questions which may have been aroused by one of your colleagues’
presentation today.

Wi ith that in mind, we are going to permit you to have a real free
for all. Dr. Sagan. ,

Dr. Sagan. | just wanted to underline one point that Dr. Baker
made. Congressman Roush, in his detailed presentation of the various
Air Force systems. | am afraid that the main point won’t come across
to a lay audience, and that is that with relatively little expenditure
of funds, it would be possible to significantly improve the available
information.

Apparently what is now happening is thatthe Air Force surveillance
radar is throwing away the data that is of relevance for this inquiry.
In other words, if it sees something that is not on a ballistic trajectory,
or not in orbit, it ignores it, it throws it in the garbage.

Well, that garbage is just the area of our interest. So if some method
could be devised by the Air Force to save the output that they are
throwing away from these space surveillance radars, it might be the
least expensive way to significantly improve our information about
these phenomena.

Mr. Roush. Thank you.

Dr. Baker. Let me just make a comment: That is quite true. At
the present time our space surveillance sensors are about 200 percent
overtasked. That means they could make about 50 percent of their
time available to us. They task too many space objects, their capacity
is much greater than the space objects that they are tasked to watch.
The space population may grow to fill this void, but currently what
Dr. Sagan says is true, we could as | indicated in conclusion (4)
modify our current space surveillance system.

It is not an expensive thing to modify existing radars. The FPS-85
itself costs something like $100 million. The software modification
called for here I am sure would be much less.

Mr. Roush. Dr. Hynek.

Dr. Hynek. | would just like to concur in what Dr. Sagan has said.
I understand there are several hundred UCT’s a month, uncorrelated
targets, that because they don’t—I understand—which since they do
not follow ballistic trajectory, they are tossed out. It would not be
expensive to introduce a subroutine into the computer to take care of
these things for a short while. | strongly second Dr. Sagan’s and Dr.
Baker’s suggestions.

Mr. Boone. Mr. Chairman.

Mr. Roush. Mr. Boone.

Mr. Boone. | think the gentleman should advise you too, though,
when you do that, you must make a trajectory determination on each
target including aircraft which may put a terrific burden on the radar
you are insisting on upgrading.

Dr. Hynek. | will certainly grant that.

Dr. Harder. | would only respond to Mr. Boone by suggesting you
could reject all objects that were found, for instance, under 90,000 feet.
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V Sagan. Thai, is just what I was going to say. Certain veloutg

and altltude limitations.

®OONE- With that | agree. But | don’t think we make many
S|ght|ngs at that altitude. We do have a problem here of what you
want to look at. So in fact I think the thrust of Dr. Baker’s argument
here was that most of the Air Force equipment do not supply the
material you would like to have.

So you are going to have to go to a much lower altitude, and you
are going to have to check a much larger number of targets.

. Dr. Sagan. | may have misunderstood, but my understanding was,
since all of these “uninteresting,” trajectory objects are thrown away,
we have no way of knowing at the present time whether there are or
zfiretnot large numbers of interesting objects at altitudes above 90,000

eet.

. Mr. Boone. What this means is you check each one and determine
its trajectory, and then throw it away, so it no longer becomes a sim-
ple task of saying “Oh, I only want to look at the unidentified ones.”
I have to check each one, and discard it.

Dr. Sagan. Isnt that being done already ?

Mr. Boone. No, it doesn’t do it below certain altitudes.

Dr. Sagan. Right.

Mr. Boone. All right. Certain targets are picked up at certain
ranges, are they notf

Dr. Sagan. Right. So therefore the suggestion is that within the
altitude range, that is being used anyway by the surveillance radar------

Mr. Boone. Y ou complicate the procedure.

Dr. Sagan. Slightly.

Mr. Boone. The procedure is used but it involves the software again
which is much more difficult to add to the systems than | believe is
being presented. It can be done, there is no question it can be done.

Dr. Harder. | would agree the amount of effort that goes into the
relative softwares, although by no means a $100 million project, it is
not a very simple project.

Mr. Roush. Dr. McDonald, do you have a comment ?

Dr. MoDonald. Yes. | would underscore another one of the points, ¢
the general points that Dr. Baker made. | think it addresses itself to
the question raised. Both scientists and members of the public are quite
aware we have many monitoring radar systems, optical and so on.

This question is raised often, why aren’t TTFO’s tracked ? The point
one is struck with in studying each of these systems in turn is the large
degree of selectivity that is necessarily built into them. Good examples
were cited by Dr. Baker.

It has to be kept well in mind that even systems like SAGE when
they were developed necessarily had to have programed into them
certain speed limits both lower and upper, certain safe requirements
like if the target was on an outbound path it could be ignored. In
almost every monitoring system you set up, whether for defense or
scientific purposes, if you don’t want to be snowed with data, you in-
tentionally built selectivity in, and then you do not see what you are
not looking for.

Consequently, this point is important, that despite our many sensing
and monitoring systems, the fact that they don’t repeatedly turn up



192

what appear to be similar to UFO’s, whatever we define those to be,
is not quite as conclusive as it might seem.

The second comment | would make concerns Dr. Baker’s remark that
we should move,ahead to instrumental techniques and perhaps lessen
attention on the older data.

I too agree that we have much need to replace what police officers
and pilots saw with good hard instrumental data, the sooner the better,
but there are many fields in which once you get instrumental data,
say seismology, and being to learn about the phenomenon you are
studying, seismology, astronomy, meteorology, once you understand
these things you do go back to exploit the knowledge that is implicit in
older data. Seismologists do study old earthquake records to improve
the seismicity data available. Ecologists do look at old shifts in plant
and animal patterns. Astronomers do look at old eclipse information,
because once you begin to understand a problem, you can then sort
out much better the important material. L, .

I would not want to see excluded entirely—in fact, | think it
would be folly to exclude observations that go back 20 years, and a
part of the problem we have not talked about today, still earlier ob-
servations.

Dr. Baker. Yes, | concur in that.

My message there was that if we preoccupy ourselves with continu-
ally going over past history, it is going to be frustrating. | think we
can always use past history in retrospect. In order to go back, as you
say, to look at the data and to put it in the proper perspective, when
we learn more about the phenomena. So | agree.

Mr. Roush. Is there any other aspect of previous presentations that
any of you would like to question ?

Dr. Baker. | have a question of Dr. Harder about the Ubatuba
magnesium.

Was this magnesium terrestrial? In other words, it is granted that
Ubatubas couldn’t produce it, but could the magnesium have been
produced terrestrially, and if so, in what connection would we pro-
duce and employ such magnesium here on earth ?

Dr. Harder. Well, such pure magnesium is indeed produced ter-
restrially in connection with Grignard reagents, and produced by the
Dow Chemical Co., where magnesium is produced in greater purity
actually than this.

At the time in 1957, the Brazilians did not have a sample of mag-
nesium from the U.S. Bureau of Standards that was as pure as this
Ubatuba magnesium with which to compare it. I might enlarge upon
the data which was produced, or which was gotten at the request of
Dr. Craig, that of the impurities found by the Colorado group, the
principal one was zinc strontium with barium being a runner-up.
These are very curious kinds of alloys from any terrestrial point of
view.

No detected aluminum, and only three parts per million copper,
and those are the most likely alloying elements from the terrestrial
point of view.

Dr. Baker. Would you say that the sample was partially terrestrial-
ized, and it might lie the remnants of an ultrapure nonterrestrial
alloy, or did it ..appear these particular impurities were in the sample
from the beginning?
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tir?? ‘i~ ARD?PR ThJs was done by a neutralization analysis on a very
tiny sheer. It would be hard to 3ay to what extent over the interven-

e s y years there might be some territorialization, but certainly it
would not have taken out aluminum or copper. It might have added
ZUJ° or barium, although that seems somewhat unlikely.

Dr. Sagan. So some comparison analysis has been made for example

purities?agneS1Um flares’ A magnesmm flare has an abundance of im-

Dr. Harder. It would hardly be 99.9 percent purity.

Dr. Sagan. That is what | meant.

Dr. Harder. Yes, that is right.

Mr. Roush. Dr. McDonald.

"Pr* McDonald. Both Dr. Hall and Dr. Sagan remarked in different
contexts_on the intense emotional factors that predispose some people
to certain systems of belief, and | would like to remark on that to
be sure that some perspective is maintained on that part of the
problem.

In the witnesses | have interviewed—I have intentionally stayed
away from those who immediately show a very strong interest in a
salvation theory, or something like that—so | have cut down my
sample right at the start.

I would want to leave the point strongly emphasized that though
there are a few people, and some of them rather visible and vocal, who
are emotional about the problem and tie it to almost religious beliefs,
the body of evidence that puzzles me, that bothers me, and | think
demands much more scientific attention, comes from people who are
really not at all emotional about it; they are puzzled by it, they are
reliable, a typical cross-section of the populace. They have not built
any wild theories on it.

In fact, let me mention one important sighting in New Guinea. |
didn’t interview the witness in New Guinea, out in Melbourne,
Australia. An Anglican Missionary, Rev. William B. Gill, was teach-
ing the school in New Guinea, and when he and some three dozen
mission personnel saw an object hovering offshore with four figures
visible on top of it, even this minister didn’t begin to put any religious
interpretation on it. He said this is what he saw, and he wrote very
careful notes about it. It is that kind of evidence, and not evidence, that
comes from people with emotional factors predisposing them to sys-
tem beliefs that impress me.

Mr. Roush. Let’s have the psychologist speak here for just a
moment.

Dr. Hall. Thank you.

I welcome that clarification.

The point I was making was not that the witnesses generally are
emotional and precommitted to a position at all, but that the people
who are interpreting the evidence after it has been gathered are usually
precommitted beyond the point of rationality, and it is a very im-
portant distinction that you brought out.

The primary problem of witnesses, it seems to me, is this reluctance
to report based apparently on a feeling that they will be ridiculed—
that their evidence is not welcome—and | guess | can't resist telling
the little story from the Wall Street Journal, quite recently, of a
man who had five pet wallabys in Westchester County. A wallaby
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is a miniature kangaroo. These five wallabys escaped, and rather than
upset people he didn’t report this, he waited for people to toll him
that they had seen them. And nothing happened for days and days.

Well, when they were finally relocated and caught then lots of
people started admitting, yes, they had seen these wallabys, but after
all, if you see a tiny kangaroo loping across the road in New Rochelle,
you are reticentto reportit.

Mr. Roush. Dr. Hynek again.

Dr. Hynek. | think that is a most interesting pomt that ties in.
I think sometimes we don’t ask ourselves really very fundamental
guestions, and that is, how is it that these reports exist in the first

lace?

P It is not just because they are strange, because we don t have reports

of Christmas trees flying upside down, or elephants doing strange

things in the sky; the reports are strange, but they do have a certain
attern.

P Now, | have often asked myself, well, why do the reports exist in

the first place ?And how many are reported ?

Whenever | give a presentation to some group | frequently will
ask them, well, how many of you have seen something in the skies you
couldn’t explain; that is a UFO, or some friend whose veracity you
can vouch for?

I have been surprised to find that 10 to 15 percent, albeit it is a
specialized audience, they are there already because they are inter-
ested, hence there is a selection factor, but nonetheless I am quite sur-
prised that many respond.

Then | ask the second one, Did you ever reportit to the Air Force?
And maybe one or two will say that they have.

Now, why, then, should people make reports anyway, since they
face such great ridicule? They do it for two reasons, those that | have
talked to: One, is out of a sense of civic duty. Time and again I will
get a letter saying, | haven’t said this to anybody, but I feel it is my
duty as a citizen to report this. And many letters come to me. In fact,
even saying, please do not reportthis to the Air Force.

The second reason is that their curiosity finally bugs them. They
have been thinking about it and they want to know what it was they
saw, and many letters I get will end in a rather plaintive note, can

ou possibly tell me, or can you tell me whether it is possible what

saw?

Those two reasons are the “springs” of why the report is made in
the first place. I don’t know how much store can be put in the Gallup
poll, but I understand when, about 2 years ago a poll was made on
this subject, there was something like—the poll reported 5 million
S le, 5 million Americans had seen something in the skies they

1not explain. Over the past 20 years the Air Force has had some
12,000 reports. Therefore, one can logically ask, who is holding out on
the other 4,988,000 reports ?

I think there may De quite a reservoir of reports that simply have
not come out into the open because of this natural reluctance of people
to speak out.

Mr. Roush. Dr. Hynek, your experience has been similar to mine,
although much more extensive. In the 10 years | have served on this
committee | have had occasion to ask various witnesses their beliefs
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as far as UFO’s are concerned. They have included Air Force generals
and Army generals, and usually they display a great interest. Some-
times they will say, | don’t believe, but my wife does; some will say.

The other day | was engaged in a colloquy over on the floor of the
House, not a part of the record, but just as a side conversation, with
two of my colleagues who sit on this committee.

(At thus point, discussion was off the record.)

Mr. Roush. Back on the record.

As a result of my experience on this committee I have been privi-
leged to visit the tracking stations which NASA has throughout the
world. Each place | have visited | have asked the question, “Have you
tracked any unidentified flying object?”

Well, it is obvious they apparently dont have the ability to track,
but the response was “No,” everywhere except in South Africa. Then
they said, “Anything we track, which we do not understand, we turn
over to the Department of Defense,” inferring there were some things
they did not understand.

The same is true with those places in the world where there is a
Baker-Nunn camera. | asked the same question of them. For the most
part there was a boundless curiosity, but a negative response.

Dr. Hynek. | might respond to that, of course, in talking to them,
you have represented officialdom, and they may themselves he a little
afraid to say anything to a Congressman that might get them into
trouble.

But | get reports subrosa that are to the effect that people; trackers,
and so forth, have seen things, but they would not dare think of re-
porting it.

Now, that is hearsay. | am sorry it is not hearsay; it has happened
to me.

But it is not what | would call “solid evidence.”

Mr. Roush. Just one other comment. | serve on the board of trustees
of a college back in Indiana. In the course of a year they had numerous
lectures by outstanding people in their lecture series, quite outstanding
people on various subjects, but they scheduled one lecture given by a
student at the college on unidentified flying objects. Needless to say,
he had the best attendance of the entire series.

Dr Harder.

Dr. Harder. Following on something that Dr. Hynek said about
the small percentage of actual sightings that are reported, this would
suggest that the two instances that I brought out, which to my knowl-
edge are the only extant pieces of what you might call scientific
information—information containing information of a scientific
nature, might well be multiplied by a factor of 10, if it were not for
this ridicule bit, and furthermore, if it were not the subject of ridicule,
many people would perhaps take greater care m the observations that
they do make, and perhaps come up with similar kinds of anecdotal
nature of somewhat more importance than just flashing lights.

For instance, the plane of polarization or—well, many kinds of
observations came to us. We would have even at this point far more
anecdotal information of a scientific nature and of scientific impor-
tance than we now have. T,

Mr Roush | think those of you who have sat on this panel today
have made perhaps a greater contribution than you realize in adding
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some respectability to the interest the American people have in this
phenomena. Perhaps we can, by further activity on the part of this
committee, and you on your part, and by the public reading what you
have said today, cause people to be more responsive and to report what
they see. Perhaps we can thereby give an air of respectability to these
sightings which will permit people to go ahead without being embar-
rassed or ashamed of reporting what they have seen.

Does anyone else have anything here ?

Mr. F utton. Mr. Chairman, sightings of UFO'’s in western Pennsyl-
vania have now increased to the point where interested citizens have
established a UFO Research Institute with a 24-hour answering
service, to investigate reports and sightings. ]

In my congressional district, there is the Westinghouse astronuclear
plant, whose fine work is well known to the members of our committee.
As | have been asked by Mr. Stanton T. Friedman, a nuclear physicist
at Westinghouse who makes a hobby of investigating UFO sightings
and publicly speaking on the subject, it is a pleasure to insert a state-
ment by Mr. Friedman, “Flying Saucers Are Real” into the record
at this point. He is one of the few observers with the candor to con-
clude and so state that “the earth is being visited by intelligently
controlled vehicles” from outer space.

(Mr. Friedman’s statement follows:)

SUMMARY OF “FLYING SAUCERS ARE REAL”

By Stanton T. Fbiedman, Ntjcleab Physicist

After considerable study, first-hand investigation, and review of a great variety
of data, | have concluded that the evidence is overwhelming that the earth is
being visited by intelligently controlled vehicles whose origin is extraterrestrial.
This does not mean that | know why they are here, where they come from, how
they operate, why they don’t seem to be talking to us. It also does not mean that
I believe that everything that people see that they cannot identify is an extra-
terrestrial spaceship. Quite the contrary, | believe that most things that people
report as UFO’s can be identified as relatively conventional phenomena seen
under unconventional circumstances just as most isotopes cannot fission or fusion,
most chemicals don’t cure any diseases, most people cannot run a four-minute
mile, and most women dont look like Brigitte Bardot. The scientific approach to
any problem is to sift the information to find that which is relevant to the solu-
tion of the problem at hand. The fact that most initially strange objects in the sky
and on the ground can be identified is totally irrelevant to the question of the
existence of extraterrestrial spaceships. Also irrelevant are the facts that we
cannot yet comfortably visit other planets, that some of us might behave differ-
ently from the way our visitors act, that we have not yet publicly been exposed
to pieces of such a vehicle, or to an extraterrestrial humanoid on television.

While almost everyone has heard of flying saucers and has an opinion about
them, most people including the non-believing scientists who have made such
definite statements about their non-existence are ignorant not only of the facts
concerning UFO’s but also of the technology that might aid one in understanding
the vehicles’ motion, the possibility of interplanetary and interstellar travel, or
the possibility of life on Mars.

Sightings of UFO’s are relatively common and have occurred all over the
world. One out of every 25 adult Americans has seen a UFO. Judging from the
one detailed, official, scientific investigation that has been published, one-fifth
of the sightings can be labelled as Unknowns. These Unknowns are completely
separate and distinct from the 20% of the 2199 sightings which were labeled
“Insufficient Information” because some vital piece of data was missing. Many
of the Unknowns are reported by highly trained, competent witnesses who have
close-up sightings lasting for many minutes. UFO’s have been observed on radar
and been subsequently labelled as Unknowns. There have been simultaneous
radar and visual sightings. Comparisons between Knowns and Unknowns clearly
showed definite differences in color, shape, size, velocity, maneuverability, etc.
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This data, which most people have never seen or even heard of, is published in a
document entitled “Project Blue Book Special Report, Number 14” which was
completed in 1955 and has never been made readily available. The low percentage
of Unknowns since that time is the direct result of deception on the part of the
U.S. Air Force whose entire approach since that time has been based upon the
assumption that everything can be identified.

The usual arguments made against “visitations” are based upon false assump-
tions, wrong (unanswerable) questions and faulty knowledge. “Things cannot
go that fast in the atmosphere—spaceflight is impossible—trips to the stars are
impossible, if they were here they would talk to us ... etc.” The typical
educated non-believer focuses on the irrelevant IFO’s and poor sightings by
incompetent observers and carefully neglects the UNKNOWNS seen by com-,
petent observers. The great probability that there are civilizations thousands,
perhaps millions of years, ahead of us and possessing technology about which
we are probably totally ignorant is neglected. The distressing thought that we,
the inhabitants of this planet, might not be worth talking to is pushed aside.
The most effective filter between the facts as they are and the widespread distri-
bution of those facts has been ridicule. Fewer than 1% of the sightings that
have occurred have been investigated or reported. Documents containing solid
data about UFO’s rather than IFO’s have been privately published so that most
people have never seen the data that they contain. An entire mythology of false
information has been widely distributed instead. Now is the time to break
through the “laughter curtain.” Studies done six years ago at the Jet Propulsion
Laboratory showed that trips to the stars in reasonable times are feasible with
the knowledge we have today using staged fission or fusion propulsion systems
both of which are under development. A tremendously large body of data con-
nected with magnetoaerodynamics even suggests we might be able to build some-
thing very much like the reported UFO’s—and also solve many of the problems
of high speed flight and produce the electromagnetic effects so frequently asso-
ciated with UFO sightings. “It’s impossible” is said instead of “We don’t know

Literally hundreds of reports from all over the world also testify to the
existence of humanoid creatures associated with UFO’s on the ground. Once
again ridicule has kept the facts from being known. More than 200 landings
have been documented for 1954 alone. .

There are good pictures of UFO’s from all over the world—most of which
have also not received the publicity that they deserve.

A good example of the ridiculousness of the professional skeptics attitude is
the statement that “life as we know it cannot exist on any other body in the
solar system.” It sounds sensible until we note that we expect to send men to the
moon and to Mars. The primary attribute of an advanced intelligent civilization
is its ability to create its own environment almost everywhere such as the bottom
of the ocean, in outer space, and on the surface of airless, waterless bodies such
as the moon and Mars. For those who believe that the Mariner IV pictures of
Mars proved that there isn’t life there, it should be pointed out that of 10,000
pictures taken of the earth from a satellite with cameras of the same resolving
power as those used on Mariner IV, only 1 (one) gave any indication of life

AMax*Plank once said that new truths come to be accepted not because their
opponents come to believe in them but because their opponents die and a new
generation grows up that is accustomed to them. Perhaps this is what will
happen with UFO’s.

Mr rousn Dr. Baker, and Dr. Hall, Dr. McDonald, Dr. Harder,
Dr. Hynek, and Dr. Sagan, | believe that you ,oeople have made a
real contribution here, and | think the time will come when certain
people will look back and read what has been done here today and
realize that we have pioneered in a field insofar as the Confgress of
the United States is concerned. They will be very mindful that
something worthwhile was done here today.

As a Personal note, I would like to say this has been one of the most
unusual and most interesting days | have spent since | have been in
the Congress of the United States.

Thank you.

I thank each of you.
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The committee stands adjourned.

(Whereupon, at 4:39 p.m., the committee was adjourned.)

In addition to the six symposmm articipants, the chairman, Mr.
Roush, invited other scientists to submit written papers expressing
their views of unidentified flying objects. Their papers follow as a
part of the record of the symposium.

(The biography of Dr. Menzel follows:)

Dr.Donald H. Menzel

Dr. Donald H. Menzel, a native of Colorado, received his Ph. D. from Princeton
University in 1924. After one year as instructor at the University of lowa, another
year as Assistant Professor at Ohio State University, Dr. Menzel went to Lick
Observatory in 1926, as Assistant Astronomer. While at Lick he participated
in many observing programs with the large telescopic equipment. His major
work, however, was in the interpretation of the spectrum of the atmosphere
of the sun, from photographs taken at various total solar eclipses. He participated
in the observation of two such eclipses, in the years 1930 and 1932.

In the fall of 1932, Dr. Menzel came to Harvard University, where he has been
ever since, except for three years of service as a Commander in the U.S. Navy,
during World War Il. His studies have covered a large number of fields, from
pure physics to pure astronomy. Of special concern has been the sun itself, in
which field he is a recognized authority. His studies have employed a combination
of observation and theory. In 1936 he was director of the Harvard-M.I.T. eclipse
expedition to USSK. In 1945 he directed the joint U.S.-Canadian eclipse expedi-
tion to Saskatchewan. He has also observed the total eclipses of 1918, 1923, 1954,
1959, 1961, 1963 and 1967. In an attempt to obtain basic information outside of a
total solar eclipse, Dr. Menzel developed the first coronagraph in the United
States and established the station at Climax, Colorado, where it is now known
as the High Altitude Observatory. Originally operated jointly by Harvard and
the University of Colorado, this scientific institution is now wholly under the
jurisdiction of the latter university. The observations of solar activity obtained
at Climax had an immediate application to problems of solar-terrestrial relation-
ships, especially on the propagation of radio waves. To expand the work in this
field and to provide for more nearly unbroken records of solar activity, after
World War 1I, Dr. Menzel suggested that the Air Forces establish a second
solar station. After several years of site surveying, Sacramento Peak Observa-
tory was established near Alamogordo, New Mexico on a mountain some 5000
feet above the Tularosa Basin, overlooking the White Sands Proving Ground and
the Holloman Air Force Base. The large instruments, including the 16-inch corona-
graph, were all designed and built under Harvard auspices, collaboratively with
scientific personnel from the High Altitude Observatory. In 1956, with Air Force
sponsorship. Harvard built a Solar Radio Observatory near Fort Davis, Texas,
to record the radio waves of solar origin. The data from these observatories are
revolutionizing our knowledge of the sun and solar activity.

In 1952 Dr. Menzel became acting Director of Harvard College Observatory
and, in 1954, was advanced to the Directorship. He resigned as Director on March
31, 1966. In Harvard University he is Paine Professor of Practical Astronomy
and Professor of Astrophysicsi. On July 1, 1966 he also accepted appointment as
Research Scientist on the Smithsonian Astrophysical Observatory staff. He has
lectured extensively in Spanish throughout Latin America. In 1963 he was a
Visiting Professor at the University of Chile, and served as State Department
Specialist for Latin America in 1964.

From 1954-56 he was President of the American Astronomlcal Society. He is
Vice President of the American Philosophical Society, a member of the National
Academy of Sciences, the American Academy of Arts and Sciences, and a large
number of other professional organizations. He is a senior member of the Insti-
tute of Electrical and Electronics Engineers and a Foreign Associate of the
Royal Astronomical Society. From 1948-1955 he was President of the Commission
on Solar Eclipses of the International Astronomical Union, and from 1961-1967
was President of the Commission on the moon. He is also a member of the Inter-
national Radio Scientific Union (URSI), and the International Union for Geodesy
and Geophysics. He has been Chief Scientist of GCA Corporation since 1959.
He was a member of the Board of Directors of the Association of Universities
for Research in Astronomy, Inc. from 1957-1966. (In 1954 he received the honorary
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Menzel has been a prolific writer. His books, articles, and scientific papers
811(1 have been translated into many languages. He has even

w AL b~y m to therealm of science fiction.

“<ur @un* published by the Harvard University Press, is one of the

HTaf~? ¢ sei?™ 08 astronomy and a standard reference work, despite

tne tact that it is written in popularstyle for the general public. Two popular

books on the subject of Flying Saucers, the second written with Lyle Boyd and

published in 1963, analyze the various reports and demonstrate conclusively that

these 1 'hly controversial “objects” are only various manifestation of different

natural phenomena, not machines from outer space. His first book on Flying

Saucers was translated into Russian. He has lectured extensively on UFO’s
around the world, including South America and Mexico.

Dr. Menzel’s interest in promoting good writing by scientists, led him to pro-
duce “Writing a Techincal Paper,” co-authored by Professor Howard Mumford
Jones of the Harvard Department of English and Lyle Boyd, a science editor.
He is also author of a “Field Guide to the Stars and Planets,” a popular hand-
book for beginning astronomers.

PREPARED STATEMENT BY DONALD H. MENZEL
UFO: Fact or Fiction?

Flying saucers or UFO’s have been with us for a long time. June 24, 1968
marked the 21st anniversary of the sighting of nine bright disks moving rapidly
along the hogback of Mount Rainier. However, similar sightings go far back
in history, where they have assumed various forms for different i>eople. Old
records refer to them as fiery dragons, fiery chariots, wills-o’-the-wisp, jack-o’-
lantems, ignis fatuus, firedrakes, fox-fire, and even the devil himself.

And now a new legend—a modern myth—has arisen to explain a new rash
of mysterious sightings. Certain UFO buffs argue that the peculiar properties
and maneuvers of these apparitions, as reported by reliable people of all kinds,
are so remarkable that only one explanation for them is possible. They must
be vehicles from outer space, manned by beings far more intelligent than we.
because the operators have clearly built vehicles with capabilities far beyond
anything we can conceive of.

On the face of it, this reasoning sounds much like that of Sherlock Holmes,
who said on several occasions: “It is an old maxim of mine that when you have
excluded the impossible, whatever remains, however improbable, must be the
truth!” .

I am willing to go along with this formula, but only after we have followed
Holmes and excluded every possibility but that of manned UFO’. And we must
also show that no further possible solutions exist. .

The believers are too eager to reach a decision. Their method is simple. They
try to find someone, whom they can establish as an authority, who will support
their views. They then quote and often misquote various authorities or one
another until they believe what they are saying. Having no real logic on their
side, they resort to innuendo as a weapon and try to discredit those who fail
to support their view. The UFO magazines refer to me as the arch-demon of
saucerdorg! L . L .

I concede that the concept of manned spaceships is not an absolute impossi-
bility. Neither are the concepts of ghosts, spirits, witches, fairies, elves, hob-
goblins or the devil. The only trouble with this last list is the fact they are
out of 'date We live in the age of space. Is it not natural that beings from
outer space should exhibit an interest in us? But, when we consider that these
beines—if indeed they aTe beings—have been bugging us for centuries, why
S T o ne not have landed and shown himself to the President of the United
States, to a member of the National Academy of Sciences, or at least to somel

MPlease°do?rSSnderstaiid me. | think it is very possible that intelligent
life-Inerhaos more intelligent than we—may exist somewhere in the vast reaches
of ™ter space But it is the very vastness of this si>ace that complicates the
problem The distances are almost inconceivable. The time required to reach
the even at speeds comparable with that of light—range in hundreds if
i.nt thousands of years for our near neighbors. And it takes light some billions
of years to reach us from the most distant galaxies, times comparable with that
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for the entire life history of our solar system. The number of habitable planets
in the universe is anybody’s guess. Any figures you may have heard, including
mine, are just guesses. | have guessed that our own Milky Way may contain
as many as a million such planets. That sounds like a lot, but the chances are
the nearest such inhabited planet would be so distant that if we send out a
message to it today we should have to wait some 2000 years for a reply.
Alas, the evidence is poor for intelligent life in our solar system, though |
do expect some lower forms of life to exist on Mars.

With respect to UFO’s my position is simply this. That natural explanations
exist for the unexplained sightings. The Air Force has given me full access
to their files. There is no vast conspiracy of either the Air Force or CIA to
conceal the facts from the public, as some groups have charged. The basic
reason for continued reporting of UFO’s lies in the possibility—just the pos-
sibility mind you—that some of them may derive from experimentation or secret
development by a hostile power. And | don’t mean hostile beings from outer
space!

The Air Force has made its mistakes. They never have had enough scientists
in the project They have failed to follow up certain sightings of special im-
portance. Their questionnaire is amateurish, almost cleverly designed in cer-
tain cases to get the wrong answer and lose track of the facts. The Air Force
is aware of my criticism and, on a voluntary basis, | have helped them im-
prove the questionnaire. It was not an easy job. Especially when the Air
Force rejected some vital questions as “an invasion of the privacy of the
individual.”

From 1947 until 1954 a bewildered group of Air Force personnel tried hon-
estly and sincerely to resolve the UFO problem. Many highly reliable persons
had reported seeing “objects” moving at fantastic speeds, and apparently taking
evasive action in a manner impossible for known terrestrial craft. By 1952 a
sizable number of those in the Air Force group had concluded that extrater-
restrial vehicles were the only explanation. Some of this unrest leaked out.
Popular writers exploited these ideas and soon various UFO clubs came into
existence. In 1953, a committee of scientists, headed by the late H. P. Robert-
son of California Institute of Technology met at CIA to consider a number of
the Air Force’s most convincing cases. They immediately solved many of them.
Others could not be solved because of poor or insufficient data. They concluded
that all cases had a natural solution. There was no evidence to support the
idea that UFO’s are vehicles from another world.

Nevertheless, the UFO buffs believe, almost as an article of faith, that “trained
observers,” such as military or airline pilots, could not possibly mistake a
meteor, a planet, a star, a sundog, or a mirage for a UFO. This viewpoint is
absolutely nonsense and the Air Force flies bear witness to its falsity! They
contain thousands of solved cases—sightings by “reliable individuals” like the
pilots: But such persons have made huge errors in identification.

A huge meteor flashes in the sky! The co-pilot thinks it is going to strike
the plane and takes evasive action. The pilot disagrees and he is right The
UFO proves to be a fireball or meteor a hundred miles away! Such occurrences
are frequent not rare. They have even increased with the growing number of
re-entries and spectacular decay of satellite debris from the space operations
of the U.S.A. and the U.S.S.R.

Distances overhead are uncommonly hard to estimate—either on the ground
or in the air. A bird’s feather, shining brightly in the sun and floating a mere
20 feet overhead may seem to be a distant object moving at very high speed.
Conversely, a pilot may think that a bright object on the horizon, in reality a
star or planet, lies just beyond his wing tip. Sometimes, a layer of warm air.
sandwiched between 2 layers of cold air, can act as a lens, projecting a pulsing,
spinning, vividly colored, saucer-like image of a- planet. Pilots, thinking they
were dealing with a nearby flying object, have often tried to intercept the
image, which evades all attempts to cut it off. The distance may seem to
change rapidly, as the star fades or increases in brightness. Actual “dog
fights” have been recorded between a confused military pilot and a planet. |
myself have observed this phenomenon of star mirage. It is both realistic and
frightening.

Such observations fortified the UFO legend—that these objects “maneuver as
if under intelligent control.” But the pilots failed to realize that the “intelligent
control” came from within themselves. And | think that Air Force personnel
of Project Blue Book still do not appreciate this important UFO phenomenon.
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Mirages are not the only apparitions that appear to maneuver. | think | was
the first person to point out that a special kind of reflection of the sun (or moon),
sometimes called a sun dog (or moon dog), also can perform evasive action.
Layers of ice crystals are necessary, like those found in cirrus clouds. An aviator
flying through cirrus sometimes sees a peculiar metallic appearing reflection, a
reflection of the sun or moon. He may elect to chase it. The apparition will
recede if approached, or approach if the pilot reverses his course. The object
seems to execute evasive action! As the pilot runs out of ice crystals, the UFO
will seem to put on a burst of speed and disappear into the distance.

But such behavior does not imply, as the UFO addicts argue, the presence of
an intelligence pilot to guide it. No! It like chasing a rainbow, which recedes as
you approach it or advances as you move away.

As we look over the Air Force files, we find that some 90 per cent of the
solved cases result from the presence of material objects in the atmosphere. | list
some of these objects. Reflections from airplanes, banking in the sun, simulate
saucers. Momentarily, a bright reflection appears and then vanishes. The plane
is invisible in the distant haze. An imaginative person concludes that an inter-
planetary vehicle has come in fast, reversed course, and rapidly receded into
the distance. Often the observers say “It couldn’t have been a plane,” because
“no noise was heard” or because “it moved too swiftly.” And yet careful study
proves beyond doubt that the object was indeed an aircraft. The brilliant land-
ing lights of a plane can almost dazzle a person on the ground. Sometimes such
lights may appear to be very close—only a few hundred feet away.

You’d be surprised at the variety of mundane objects that people have re-
ported as UFO’s. Balloons, child’s balloons, weather balloons lighted or un-
lighted, and especially those enormous plastic balloons as large as a ten-story
building, which carry scientific instruments to altitudes of 100,000 feet! Re-
flecting full sunlight while the earth below lies in dim twilight, these balloons
shine more brilliantly than Venus! Advertising planes or illuminated blimps
frequently become UFO’s.

Birds, by day or night, often reflect light from their shiny backs. Wind-
blown Kkites, hats, paper, plastic sacks, feathers, spider-webs, seed pods, dust
devils have all contributed their share of UFO sightings. Insects single or in
swarms. Saucer-shaped clouds, reflections of searchlights on clouds! Special
space experiments, such as rocket-launched sodium vapor releases or balloons
from Wallop’s Island have also produced spectacular apparition's! Ball lightning
and the Aurora Borealis occasionally contribute.

Reflections from power lines, insulators, television antennas, radars, radio
telescopes, even apartment windows! These, too, have produced realistic UFO’s.

| could add to this list almost indefinitely. But the chief point | want to make
is .that simple phenomena like the above have tricked intelligent people into
reporting a UFO.

But there are a few other phenomena that can produce UFO’s of a type that,
as far as | know, the Air Force still does not recognize.

I quote from an article on “Vision” in Volume 14 of the McGraw-Hill Encyclo-
pedia of Science and Technology. “. . . any observant person can detect swirling
clouds or spots of ‘light” in total darkness or while looking at a homogeneous
field such as a bright blue sky.” If you want to see flying saucers just look up.
If you don’t see them, you probab!}/ are not “observant.”

I see them most clearly in a dark room or on a moonless night with the sky
even darker with heavy clouds. | find stars somewhat distracting. Just lie down
on your back, open your eyes and see the saucers spin. The show is free. You
will almost surely see bright, irregular patches of light form. Most of them seem
grey green, but | occasionally see silver or gold and occasionally red. | can
imagine windows in some of them. As you move your eyes they will cavort over
the sky To speed up the action just rub your eyes like a person coming out of
a sleep Occasionally the whole field becomes large and luminous. Now, | ask you.
How can you be sure that the UFO reported by an airline pilot is not one of
these spurious images? And even if an alerted co-pilot confirms it, he might
also be responding to a similar effect in his own eyes !

The chemistry and physiology of the human eyes are certainly responsible for
many UFO sightings. The eye responds in different ways to different kinds of
stimuli A sudden burst of bright light, like that from a flash bulb, for example,
exerts an enduring effect on the eye. The light from the flash produces an imme-
diate change in the so-called visual purple of the retina. In a sense the retinal
spot on which the image fell becomes fatigued. For some minutes after the flash

97-818 0 — 68 -rrmmonnv 14
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(The biography of Dr. Sprinkle follows:)

R. Leo Sbrinkle Ph .D., University of Wyoming, Laramie,Wyo.
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INTRODUCTION

Thank you for your kind invitation (July 22, 1968) to submit a statement to
you and your colleagues in regard to the problem of Unidentified Flying Objects
(UFOs). "I recognize some of the difficulties which confront you gentlemen, par-
ticularly in relation to the amount of information which becomes available to
you when you wish to arrive at informed decisions. Also, | recognize some of the
difé'_lg.ll_‘gf@ which confront college professors, especially when they try to be lucid
and brief!

Elsenhere, a more extensive attempt has been made to present views on the
psychological implications of UFO reports. (Sprinkle, R. L., Psychological impli-
cations In the investigations of UFO reports. In Lorenzen, L. J, and Coral E.
Flying saucer occupants. N.Y.:A Signet Book, 1967. Pp. 160-186.) Thus, in sub-
mitting this short statement, the attempt ismade t ﬁresent my personal views
on the significance of UF O investigations. Hopefully, personal views can be
of some assistance to you in considering the statements being submitted to you
by the distinguished scientists whom you have invited to participate in the
Symposium.

PERSONAL VIEWS OF UFO INVESTIGATION

I accept the hypothesis that the earth _is being surveyed by spacecraft which
are controlled by representatives of an alien civilization or civilizatios._ | beliee
the “‘spacecraft thesis” is the best hypothesis to account for the wide range
of evidence of UFO phenomena. (For a more informed description of various
UFO hypotheses, see Salisbury, F. B., The scientist and the UFO. Bio-Science,
January 197. Pp. 15-24.) )

1 have read thousands of reports and | have talked with hundreds of persons
about their UFO observations; either | must accept the view that thousands of
people have observed physical phenomena, or I must accept the view that some
persons have the ability to project mental images in such a manner that other
persons can observe, photograo , and obtain tﬁwysmal evidence of those metal
images. (For a more extended discussion of these hypotheses, see Jung, C. G.,
Flying Saucers, N.Y . :Harcourt, Brace and Company, 1959, Pp. 146-153. }

On two occasions, each time In the presence of a person who shares my claim,
1 observed unusual aerial phenomena which 1 could neither identify nor under-
stand. My first observation of a “flying saucer” led me_to change my position
from “sooffer” to that of “skeptic.” My second observation of a UFO led me to
change my position from “skeptic” to “unwilling believer.”

As a result of my second observation, | began to Join organizations (NICAP
and APRO) and conduct investigations. The Grants-in-Aids Committee of the
Soci for Psychological Study of Social Issues, a Division of the American
Psychological Association, provided a small grant, and Richard Hall, former
assistant director of NICAP, cooperated in a study of the attitudes of persons
interested in UFO reports. (See enclosure.) Later, | became a consultant to
APRO. Mr. and Mrs. L. J. Lorenzen, directors of APRO, encouraged my in-
terest in leaming more about the psychic aspects of UF O phenomena.

At the present time, | am conducting a non-supported investigation of some

logical attributes of persons who claim to experience psychic impressions

UFO phenomena, including their impressions of possible motives of UFO occu-

. As a member of the Parapsychological Association and the American So-
ciety of Clinical Hypnosis, | am interested in the possibility that reliable observa-
tions are being made by persons who claim to see UFO occupants and, in some
unusual cases, experience “mental communication” with these UFO occupants.
Use of hypnotic techniques with UFO observers seems to be useful procedure,
in some cases, to obtain further information about UFO observations. (See en-
chllgsOuFQe ‘Pretgson)al and Scientific Attitudes: A Survey of Persons Interested in

CONCLUSIONS

If these reports by UFO observers are found to be reliable and valid, 1 believe
we shall enter the threshold of a most exciting and challenging period in mans
history. In my opinion, the attempt to achieve contact with other intelligent
civilizations isa goal which isworthy of great personal and social effort.

1 plan to do what 1 can in furthering investigations of these phenomena, in
hopes that these efforts can assist the contributions of other investigators.

However, 1 believe that the mysteries are too deep, the investigations are too
diffiailt, and the implications are too great for these efforts to be made on an
informal besis. 1 believe that the establishment of an intemational research
center is the most appropriate method to follow in reaching the goal of greater
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i;pv,, °n . ~Ne@ phenomena. If this method is not feasible, then | be-
vestifnfinn nabiorml research center is needed for continuous, formal in-

of UFO phenomenaPhySICal, blological' Psycho-social, and spiritual implications

ties™ui””n?tiiwiacfOntinUin? research center could provide for those facili-
cal investigations of tof coPduct 0,6 _necessary field work and theoreti-

ccnter shonM A °LYF° r*P°rts- In. my opinion, the staff of such a research
v?rious rtiwdr-irom/tia.fed, to avail themselves of scholars and experts i
hfnmSea? nc S astronomical, mathematical, physical, chemical,

lol°fnCal” ™edlcal> Psychological, .sociglogical, milita technical, legal, polit-
|ncal, tﬂeologica ,and pa¥apsycﬂol%gica felds SF knowledge. 163l p

? recognize some of the difficulties whiich attend such a proposal; 1 recognize
some of the arguments which have been, are being, and will be raised against
such a pr 1. However, 1 trust that you gentlemen are aware that the pres-
ent difficulties of enacting such a proposal are inconsequential when compared
to the historical impact created by those persons who dare to exert that leader-
ship which could determine the powers, purposes, and persons who control the

raftwhich we call “Unidentified Fiylng Objects.”

Thank you for your attention to these comments. 1 shall be most happy to
respond to any questionwhich youmay have about these or related views.

Respectful Iy submitted.

R. Leo Sprinkle,Pn. D.

Personal and Scientific Attitudes :A Survey of Persons
Interested in UFO Repobts™

(By R. Leo Sprinkle, University of Wyoming)
SUMMARY

A questionnaire survey was conducted among 3 groups: 26 Ph.D. faculty and
graduate students in a Psychology Department (Psychology) ; 59 graduate
students enrolled inan NDEA Guidance Institute (Guidance) ;and 259 members
of an organization which is interested in “flying saucers” or Unidentified Flying
Objects (UFOs), the National Investigations Committee on Aerial Phenomena
(NICAP). It was hypothesized that there would be no differences between the
scores of the three groups on the Personal Attituce Sunvey (Form D, Dogmatism
Scale, Rokeach, 1960) and the Scientific Attitude Survey (Sprinkle, 1962).

The results showed significant differences (P<.001 between the 3 groups with

S to their mean scores on both invertories, with the NI CAP group scoring
higher on both “dogmatic” and "‘scientific’ inventories, followed by the Guidance
group and Psychology group, respectively. Also, the survey showed differences in
regard to social status and education. Psychology and Guidance subjects received
an Index of Social Status (McGuire & White, 1955) which would classify them
in the Upper Middle Class, while NI CAP subjects would be classified mainly in
the Upper Middle and Lower Middle Classes. The average years of education
were tabulated as follows: Psychology, 18.8 years; Guidance, 17.2 years; and
NICAP, 14.0 years. ) }

The results suggest that the XICAP_group is more “dogmatic” and more
“scientific’ than the Psychology and Guidance groups._There are two feasible
interpretations of these results: 1) The E‘c:lati(iic Attituide Survey (Sprinkle,
1962) is not useful in assessing “sCiettific’ attitudes, and/or 2) the two inven-
troies have assessed the tendencgl of the 3 groups to exhibit the “Yeasay-Naysay”
pattem (Couch & Keniston, ). The latter interpretation indicates that there
may be more “Yeasayers” (those with an agreeing response set or a readiness
to affirm) in the NI1CAP group, followed by the Guidance group, and Psychology
group, respectively.

REFERENCES

Couch, A., & Keniston, K. Yeasayers and naysayers:Agreeing response set as
a Blersor_]ali varizble. J, alnorm, Sc. Pydol., 1960, @, 151-174.
_McGuire C., & White, G. D. The measurement of social status. Research
inHuman develogment, No. 3 (revised), Dept, of Educ. Psydol., Univ. of Texas,
Mflrch 1955. - . .
*'R0 each, M. The Openand ClasedM I N.Y_ :Basic Books, 1960.

Sprinkle,”R. L. Scientafic Attituce Surrey.  (Unpublished attitude inventory),
1962. ’
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Some Uses of Hypnosis in UFO Reseabch
(By R. Leo Sprinkle, University of Wyoming)
ABSTRACT

First, a brief review of UFO literature ispresented. References are citedwhich
offer hypotheses (Salisbury, 1967) to account for UFO observations,_and posi-
gons Sprinkle, 1967) taken by various investigators in regard to the significance

UFO -

Second, examples are described in the use of hypnotic techniques in the
investigation persons who have observed UFO phenomena. Advantages and
disadvantages of hypnosis are discussed in regard to obtaining further informa-
tion from UFO observers. ) _ o

Third, some speculations are offered in regard to the Emlble relationships
of paranormal or ESP processes and the observations of UFO phenomena. Cases
are described which indicate possible relationships of hypnotic and psychic
experiences of UFO obsenvers. } o

rth, some suggestions are presented for further investigation of UFO

phenomena through the use of hypnotiic and parapsychological procedures. These

gggedures may be useful to assess the reliability of information from UFO
rers.

In conclusion, the speaker believes that imgtg?atim of UFO reports should
proceed along as many lines as there are inte investigators. Considerations
of hypnotic procedures and techniques are only one aspect of these investigations,
but these considerations may be helpful in obtaining and evaluating information
submittedby UFO observers.

REFERENCES

APRO Bulletin. Aerial Phenomena Research Organization, 3910 E. Kleindale
Road,_Tuscon, Arizona, 85716. _

F ylr‘g Saucer Review. 49a Kings Grove, London, S. E. 15, England. )

NICAP, The UFO Inwestigator. National Investigations Committee on Aerial
Phenomena, 1536 Connecticut Avenue, N.W., Washington, D.C. 20036.

Sable, M. H. UFO Guide: 194/-1967. Rainbow Press Company, P.0. Box 937,
Beverly Hills, California 90213,1967. _ _

Salishury, F. B. The scientist and the UFO. Blo-Sclenoe, January 1967, pp.
15-24

rinkle, R. L. Psychological implications in the investigation of UFO reports

InSEorenzen, L. J. and Coral E. Flying saucer oooypatts. N.Y.: A Signet B%ok
1967. Pp. 160-186.

(The biography of Dr. Henderson follows:)

Dr.Garry C. Henderson, Senior Research Scientist, Space Sciences,
Fort Worth, Tex.

Garry C. Henderson was born in Brownwood, Tex., on October 23, 1935. He
received the B.S. degree in mathematics from Sul Ross State College, Alpine,
Tex., in 1960, the M.S. degree from Texas A&M University, College Station, in
greophysical oceanography in 1962, and the Ph.D. degree in geophysics from

exas A&M University in1965.

He held the post of Research Assistant in the Texas A&M Research Founda-
tion from 1960-1963. During this time he served as a technician, operator, and
data interpreter with the LaCoste-Romlberg S-9 Sea-Surface Gravity Meter.
From February-June 1962 he worked for Dr. G. P. Woollard aboard the NSF
Polar Research Vessel EL/TANIN where he was in charge of testing the S-9
gravity meter and interpreting meter performance. He was an IBM 709 oper-
ator and senior programmer in the physical sciences for the Texas A&M Data
Processing Center until the latter part of 1964. He received his Ph.D. while
in the position of Chief Marine Geophysicist for Oceanonics, Inc., where he
worked in techniques, instrunentation, and interpretation in the fields of gra-
vimetry, magnetics, electrical methods, and computer rations. He joined
the Applied Research Group of the Fort Worth Division of General Dynamics in
the latter part of 1965. Since that time he has been engaged in studies of the
methodology, instrumentation, and interpretation of geophysical investigations
on lunar and planetary surfaces, particularly in the fields of gravimetry and
electrical methods. He is currently Project Leader on the lunar surface gravim-
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>er/surveying system and leader of the space sciences section of the lied
Research 8¥'0L%. 4 - P
Henderson is a member of Alpha Chi, the American Geophysical Union,
? : Exploration Geophysicists, the American Astronautical Society,
the Marine Tephnology Society,” the Working Group on Extraterrestrial Re-
sources, and Sciences Subcommittee Chairman of the Marine Geodesy Committee.

PREPARED STATEMENT BY G. C. HENDERSON
UFO % Definitely Do Not Exist— Do They?
INTRODUCTION

It is not the purpose of this essay to specifically reiterate the feelings of cer-
tain members of the scientific community regarding UFO phenomena; rather
it is the objective here to briefly review state ot tne problem and to anaiyze
the means at hand of acquiring information which would be sufficiently reliable
to convince the sciettific community and others of the hardware existence or
fallacy of the UFO.

Although the common image persists of the scientist as an infallible front
of wisdom and knowledge, the majority of reported activities of scientists
relating to UFO studies has been nonprofessional by nature, ie., prominent
scientists have addressed themselves to the problem In a manner which th
would certainly not approach problems within their respective fields. Sucl
an example is the unfortunate selection of the University of Colorado team
headed by a respected scietist, with the result that the sguirrel-case atmos-

here usually associated with UFO interest has been augmented by huilt-in
ias and ion, rather than eliminated by one group of scientists’ involve-
ment. One scientist has even published an article in clence (15 September 1967)
implying that competent scientists would accept magic (or “semi-magic’”) as
an answer to the existence of UF0 %, and that our limi capabilities in their
current stage may be our ultimate technical_heritage. Is there not the slight
chance that, even today, there actually remain a few physical phenomena which
we do not understand, or of which we are not even aware— and perhaps a few
we misinterpret, but for which we are shrewdly able to concoct a convenient
“law” by way of apﬁeasirjg_ly sufficient (but not necessary) explanation? If
“others’ exist, are they limited 1 our lewel of advancement?

As noted in the Special Report of the VSAF Scientific Advisory Board Ad Hoc
Committee 1o Review Project “Blue Boole” (March 1966) some Sightings classi-
fied as “identified” resulted from too meager or too i nite evidence to permit
positive listing in that category. The keys to scientific achievement have several
notches, but the material s comprised of competent open-mindedness, which
appears to have been all to commonly lacking In the topic of concem. Histori-

ly, many of the most astonishing accomplishments have been performed by
those who persisted even in the fog of ridicule exuded by their capable but
narrow-minded colleagues. Several professional, Ciﬁllfled observers with proper
instrumentation, planniréq, and time should he dle to devise schemes in an un-
biased manner to (1) determine what UFO% ARE NOT, then (2) determine
what, ifanything tangible, they ARE.

AVAILABLE INFORMATION

Most thoughtful persons will dismiss the theatrical claims of trips on “‘saucers.”
cavorting with little green men, and the like; however, some very plausible
reports Trom highly traired, capable, and relieble individuals cannot be so
readily discarded by anyone willing to admit that there are still a few things we
do not understand. God help us if our military and commercial pilots and radar
facilities so commonly mistake temperature inversions, balloons, atmospheric
disturbances, the planet Venus, etc. for maneuvering wehicles. Have you ever
tried to convince two veteran pilots that the object they reported sighting on a
clear day with CAVU conditions, free of traffic lanes, showing on their radar
screen, exhibiting high maneuverability, in close proximity, efc., is meteoric
debris? If 90, then the wrong people are being examined o

To my knowledge, all “facts” on UFO s, here and abroad, exist in the form of
visual sightings and a few, apparently unretouched photographs. Not to dis-
credit the value of unaided observation, but with our degree of technolgical
sophistication, these are hardly the sort of facts to justify the position of the
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Air Force (and a few sciettists) in their proclamations of “non-existence.”
The public has been led to believe that eve ing has been done to either prove
or disprove the existence of UF0 5 rubbish! Available information of a truly
reli_aé)_ elnamre should tend to increase activity, not place it in neglect, or worse,
in ridiaule.

Classified (or “unavailable) reports, mostly by the military, rob_the public
and scientific parties who are interested in and willing to participate in the UFO
investigations. How can we even begin to evaluate for ourselves if we must
depend nearly 100 percent on information doled out by the news media alone?
Many scientists communicate with each other on the subject, often at sciettific
meetings (aside),but this route ishardly sufficient to establish a recognized besis
for realistic study of the problem.

The current USAF trend seems to be merely a statement that UFO % do not
pose a threat to the security of the United States, and therefore warrant neither
credence nor further concem. Similar words come from some of the few Congress-
men with whom I have communicated. The discovery of Noahs Ark in Times
Square would not necessarily pose a threat to national security either, but it
would certainly be a find worthy of the most intensive investigation whether
certain individuals accepted itsexistence or not.

REQUIRED INFORMATION

Is it not obvious that what we need to establish the existence or non-existence
of UFO % is not merely a review of sighting incidents, but an implemented plan
to acquire hard facts? Rapid, accurate reporting of sightings is obviously a
valuable tool in studying UFO phenomena, but many of the most creditable
observers (mili personnel and airlire pilots, for example) are not only
hesitant to do 9, they are understandably adamant when facing the altermatives
of silence versus inviting ridicule, and possibly jeopardizing their positions. The
obvious addition to gathering interview data is to enlist the aid of the impersonal
machine. Evaluate, conpile, and catalog reported data according to: time of day
and year; atmospheric conditions (cloudy, humid, temperature, calm, and other
easily recountable gross odbservations)®; geographic location; approximate siz,

, altitude, \elocity, heading, maneuvers; and phenomena reportedly asso-
ciated with the UFO presence. This can be done with existing information. Up-
date and upgrade the fileswith new data by soliciting information (particularly
military and commercial ﬁilots). Then prepare a plan designed by sciettists,
engineers, pilots, and perhaps psychologists, on means to acquire instrument
observations of UFO s hopefully coupled to visual observations. o

Meld-instrument packages could easily be placed inareas where UF O sightings
are most concentrated, perhaps according to the time of day or year, atmospheric
conditions, or some factor suspected t be related to sighting activity. Such
packages might be composed largely of military “surplus” instrumentation such
as an infrared scanner, an active rf wnit, a wide-band electromagnetic detector,
a directional radiation counter and ionization gauge, a high-speed photographic
camera, a three-component magnetometer, and recording environmental devices
(temperature, humidity, barometric pressure, etc.). IT it became advantageous
to include a higher degree of sophistication, such 1tems as a tracking television
camera, a communications telemetry system, a sensitive audio recorder with a
directional antenna might be added. Deployment and maintenance of the field
package could easily be performed by military, university, or industrial techni-
cians,_but all data reduction and_interpretation should be done by competent
scientists fami liar with the respectivemeasur ing techniques.

We should anti((:TiPate gathering sufficient data leading to proof of the existence
or non-existence UFO%, and, if they are real,-the size(s), shape(s), fligt
characteristics (speed, rates of turn and clinb, preferred direction of trael,
etc.), possible means of propulsion and navigation, perhaps the establishment
of coomunications, and eventual ly their origin.

Questions of expense and management responsibilities immediately come t
mind, but I think the government would be surprised how many qualified scien-
tists, engineers, and technicians would be willing to participate on a lovdollar*,
wolunteer, “as can” basis in support of such a program. At least an inexpensive
newsletter could be distri 1o the sciettific and pilot groups for comments,
as a start. Because of the history of wasted funds and unwieldy publicity asso-
ciated with the UFO problem, the publicmay not be very receptive to such a pro-
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for the pure joy of attempting to resolve the problem unless it turns
out that the UFQO's are irrefutably proven to be extraterrestrial in origin, thereby
gaining incentive as a popular curiosity. A Working Grout* on UFOs could be
painlessly commissioned, much as other working groups comprlsed of scientists
and engineers.

CONCLUSIONS

If,there are UFO'’s in existence here, ami IF they are extraterrestrial, by mere
intuition | seriously doubt that they would be manned. 1 know of no animal to
take the reported g's undergone by some UFO's, In all due fairness to those who
believe otherwise, we must readily admit that only a few years ago spacecraft,
airplanes, nuclear power, television, human transplants, and many other items
presently taken for granted were ‘“inii>ossible,” even deemed foolish for
consideration.

Conditions in our solar system appear to limit life as we know it (the catch
phrase) to Earth, but the probability of almost identical environments just
within the visible universe is extremely high. Even if, for some reason obscure
to me, life must exist “as we know it," there are, in my opinion, innumerable
possibilities of such existence. Manned travel over the required distances would
take life-support systems, fuel, and means of propulsion beyond our present
ability to deliver in time for us to realize results; therefore it must be impossible
if ire can't do it!

Certain publicized activities under contract purport to be concerned with sci-
entific and engineering studies related to UFO’s (for example, Raytheon's Auto-
metric Division. Stanford Research Institute. University of California, National
Center for Atmospheric Research, Ford Motor Company, etc.). These may yield
worthwhile results in the UFO study if the primary goal is not to pursue funded
research for its own sake, as is too often the case.

There is only one concrete proposal which | would extend at this time. Either
we admit (Il that Isist funds are wasted; (2) that our technology is not up to
the job; (3) that we can afford to ignore one of the potentially most significant
"phenomena” in the recorded history of the human race; (4) that we will close
our minds to that isirt of human curiosity which seeks to extend our knowledge;
and (5) that we are willing to make these delusions on the flimsiest of evidence,
i.c,, for-the-most-part-i>ersonal opinions. OH we will make a long-overdue, con-
centrated, unemotional effort to ascertain (1) the existence or non-existence of
hardware UFO s, and if they exist. <!'i the origin of UFQ'’s, (3) the means of pro
pulsion, navigation, and associated ojierational characteristics of UFQO'’s, (4) the
intent of the presence of UFO’s, and lot surely a multitude of knowledge, and
perhaps- greatly extended capability which would result from studying a UFO
craft and communicating with the occupants, if any.
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PREPARED STATEMENT BY STANTON T. FRIEDMAN
UFOS and Science

I am grateful to the House Committee on Science and Astronautics for inviting
me to present my views on Unidentified Flying Objects.1 These viewpoints shall be
presented in the form of answers to specific questions with the references, tables
and figures presented at the end of the article. A partial list of the technical
organizations to which | have presented a lecture entitled “Flying Saucers are
Real" is given in Appendix 1. Appendix 3 is a reprint of an article | wrote.2 Ap-
pendix 2 Is a list of patents of saucer-like vehicles. The viewpoints are mine and
mine alone and are not to be construed as those of any of the organizations to
which | belong or of my employer, Westinghouse Astronuclear Laboratory. The
opinions are based upon ten years of study of UFOs and discussions all over the
U.S. and in Canada on a private level for eight years and a public level since
late 1966 both in question and answer sessions following my illustrated talks and
with newspaper, radio, and television reporters with whom | have publicly
discussed this subject.

1. To what conclusions have you come with regard to UFOs?

I have concluded that the earth is being visited by intelligently controlled
vehicles whose origin is extraterrestrial. This doesn’t mean | know where they
come from, why they are here, or how they operate.

2. What basis do you have for these conclusions?

Eyewitness and photographic and radar reports from all over the earth by
competent witnesses of definite objects whose characteristics such as maneu-
verability, high speed, and hovering, along with definite shape, texture, and sur-
face features rule out terrestrial explanations.

3. Haven't most sightings been identified as conventional phenomena?

Yes, of course. However, it is only the unidentified objects in which I am in-
terested and on which | base my conclusions. The job of science is to sort data
and focus on that which is relevant to the search at hand. Fewer than 1% of
Americans have hemophilia or are 7 feet tall or can run a mile in under 4 min-
utes—we certainly don’t dispute the reality of hemophilia. Wilt Chamberlain, or
4 minute miles.

4. Are there any good unknowns?

Yes, there are very many good unknowns which have been reported and inves-
tigated and undoubtedly very many more which have not been reported because
of the “laughter curtain”. In the most comprehensive detailed scientific investiga-
tion ever conducted on this subject, and reported in Reference 3. it was found
that 434 out of 2199 sightings evaluated had to be classified as Unknowns. This
is 19.7% or a far higher percentage than most people have associated with UFOs.
The complete breakdown is shown in Table 1. Table 2 shows the breakdown of
sightings by quality. Fully one third of the 9.7% of the sightings labelled as
Excellent were identified as Unknowns: one fourth of the Good sightings were
labelled Unknown. All it would take to prove the reality of extraterrestrial
vehicles is one good sighting not hundreds.

Footnotes at the end of article.
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TABLE 1—CATECRIZATION CF LRO SICHTING RERCRTS*

Category Nurroer Percert
21.8
474 %g
6
¥4
200 109
219 10

TABLE2—QUALITY DISTRIBUTION OF UINKNOARS >

i Nurber  Percentof  Unknowns  Percent of
Quality oy o

3

213 g.g il :

[€70's R % 18 ﬁ
o, 2B 5 %
Totl 219 1000 34 197

t Deta from reference 3

5. Aren’t most of those “unknowns" really sightings for which insufficient
data is available to identify an otherwise conventional object?

Absolutely not. If there was not enough information available about a sighting
it was labelled “Insufficient Information” not "Unknown”—again contrary to
what many Eeople believe about UFOs.

6. Were there any differences between the Unknowns and the knoVvns: .

A “chi square” statistical analysis was performed comparing the Unknown
in this study to all the “knowns”. It was shown that the probability that the
unknowns came from the same population of sighting reports as the knowns was
less than 1%. This was based on apparent color, velocity, etc. Maneuverability,
one of the most distinguished characteristics of UFOs, was not included in this
statistical analysis. = . . .,

eren’t most sightings of very short duration, say less than a minute.

The average duration of the sightings labelled as “Unknown" was greater
than that for the knowns. More than 70% of the unknowns were under observa-
tion for more than 1 minute and more than 4.1% for more than 5 minutes.

8 Isn’t it true that UFOs have never been sighted on radar?

No it is not Ref 3 specificallv mentions radar unknowns. In ref. 4, Edward
Rumielt former head of the official UFO investigative effort, makes specific
mention' of not only “Unknowns” observed on radar but of combined visual and
radar "Unknowns”. Hynek 5also mention radar and visual sightings.

a where can | get more information about “Unknowns o -

Ref 6 presents an unbiased description of about 160 “l nknowns . Ref. 7 in-
cludes data on over 700 Unknowns. References 8 and 9 contain many others.

10. Why havent the worldwide Smithsonian Network of Satellite Tracking

AT h~fomer head oVthe*fiim evaluation group concerned with the Smithsonian

The former purpose of thé search was to get data on satellite
kbit's | a Ifght sour e on ?he film could be shown not to be a satellite then no
further measurements were made. 10% to 11% of the plates showed anomalous
fight* sources which were not a satellite but were not otherwise identified.

11 TTow about the other space surveillance radar installations.

ANL A Tn Rpf 11 deals with this question in detail. In summary, the systems

areset upto fejEtsfrafs W_hiclh refer to a%na/thin other than the objects of
are set u;g) i0 |t—JJ ®  missiles coming from certain directions.

intl¥ e ArenTP thi reSorted maneuvers of UFOs in violation of existing laws of
physics?

Footnotes at the tnd of artidle.
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Not at all. This argument (“It’s Impossible”) is used when what should really
be said is we don’t know how to duplicate these maneuvers. Piston aircraft can't
fly faster than the speed of sound and a conventional dynamite bomb couldn’t
have wrecked Hiroshima and a vacuum tube circuit can’t tit on the head of a
pin but surely we don’t say that supersonic flight, atom bombs and microcircuits
violate the laws of nature or physics. Present aircraft can’t duplicate UFO
maneuvers ; no laws of physics have been violated by UFOs.

13. Haven' astronomers proved that trips to other stars are impossible?

Again, the answer is no. The studies 2that conclude that trips to other stars
are Impossible are based upon false or unnecessary assumptions such as, assum-
ing, that the flight be at orbital velocity.3The one comprehensive study of inter-
stellar travel conducted by a JPL group actually concerned with space hard-
warell concluded that with present technology trips to nearby stars are feasible
with round trip times being shorter than a man’s lifetime and without violating
the laws of physics. They assumed that staged vehicles would be used having
either fission or fusion propulsion systems.

14. Are fission and fusion propulsion systems actually being developed?

Both fission and fusion propulsion systems for space travel are under devel-
opment. | have worked on both. The NEVRA program has successfully tested
a number of nuclear rocket reactors suitable for use in flight throughout the
solar system. Flight rated systems offering substantial advantages over chemical
propulsion systems could be ready in less than a decade if the current program
at Aerojet General, Westinghouse Astronuclear Laboratory, and Los Alamos
Scientific Laboratory is supported. References 15 and 16 are good reviews of
the nuclear rocket program. The fusion work is not nearly as far along but has
been productive at Aerojet General Nucleonics, San Ramon, California. An older
review of some of the aspects of this program is given in Ref. 17.

15. Are these the only possibilities?

Not at all. This is one of the major flaws in the “non-believers” arguments;
they presume that our technology is the ultimate—a presumption made by each
generation of scientists in the last 75 years and proved wrong by the next gener-
ation of engineers and applied scientists. If there is one thing to be learned from
the history of science it is that there will be new and unpredictable discoveries
comparable with, say, relatively, nuclear energy, the laser, solid state physics,
high field superconductivity, etc. It is generally accepted that there are civiliza-
tions elsewhere which are much more advanced than are we. Look what tech-
nological progress we have made in the last 100 years. Who can guess what we
will accomplish in the next thousand years—or what others have accomplished
in the thousand or million or billion year start they may have on us. We still
don’t know about gravity, for example, no less anti-gravity.

16. Gould UFOs be coming here from our own solar system ?

They certainly could. We have no data from any other body in the solar system
which definitely rules out the existence of advanced civilizations. We frequently
forget that the resolution of present photographs of the other planetary bodies is
extremely poor. As a matter of fact, there does seem to be a direct correlation
between the number of sighting reports per unit time and the closeness of Mars to
the earth. Both have periodicities of about 26 months.188 We make certain space
shots at “favorable times”. The reverse may also be true but without the restric-
tions on payload and trajectory placed upon us by our crude, inefficient, space pro-
pulsion systems which no thoughtful engineer considers the ultimate.

17. Didn’t the Mariner IV pictures prove there isn’t any life on Mars?

The Mariner pictures didn’t provide proof of life on Mars but they certainly
didn’t rule it out and weTe not intended to. Studies? of 10.000 pictures of earth
taken from orbit with cameras having resolving power equivalent to those on
Mariner IV provided only one picture which could be taken to indicate that there
is life on the planet called earth.

18. Isn’t it true that life as we know it cannot exist on any other body in the
solar system?

This statement, though repeated many times, is quite obviously untrue. Con-
sider for a moment the fact that we intend to send men to the moon and by the
end of the century to Mars. We expect these men to stay for a while and to return
despite the fact that Mars and them on both supposedly aren’t fit for life as we
know it. One characteristic of an advanced technological civilization is the ability
to provide suitable conditions for life almost anywhere; including under the

Footnotes at the end of artidle.
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Mars' '\tn 1> TOId of- sPace and on the surface of the airless, waterless moon and
circumstances* more we are a’so finding that life exists under almost all

T L If.w.AVrtvbeinK visited why haven’t they landed? .
« e matter.is that there are many reports of landings. The compre-

la-i «inna. y,, 7 “ntist J. Vallee2' reviews 200 landings which occurred in
in'- fiaii-;,,,. ~ aidy of them ">th multiple witnesses giving reports of humanoids
have iinfv»-Ho §*ranst’ craft either on or just above the ground. Most scientists
Tn,,r,0! 1 teuf not examined this data since it was published in a UFO
con' tr.f coaies easier than facing up to the evidence,

changing? tne att,tu“e °* the scientific journals and professional community been

ere has been a quiet yet enormous change in the attitude of the technological
community. | say technological to include the applied scientists and engineers
uho are tar more responsible for the progress of the last 30 years than the
academic scientists who are prone to tell us all that is impossible. Examples of
the change include the publication of articles by Science2Z22335 Astronautics
and Aeronautics,® the Journal of the Aeronautical ScienceslZ the American
Engineer * Industrial Research,3 Scientific Research 23 Aviation Week
and Space Technology.312 In addition, numerous pro-UFO talks have been pre-
sented to local and national meetings of professional groups (see Appendix 1 and
Ref. 36, 371 and the American Association for the Advancement of Science is

lanning a | FO seminar for a national meeting. The AIAA has even set lip a

FO Committee.

21. Have there really been any electromagnetic effects associated with UFO
sightings?

Indeed such reports are numerous, see for example Ref. 3N which includes
stopping of car engines and headlights, and interference with radio and TV
reception, magnetic speedometers, and watches.

22. Could these conceivably be related to a propulsion scheme?

There is an enormous amount of work available concerned with magnetoaero-
dynamics. | received a NASA bibliography with more than 3000 references. Ref.
39 contains abstracts of more than SOO publications dealing with interactions
between vehicles and plasmas. Much of this work is classified because ICBM nose
cones are surrounded by plasmas. In any event, there is a body of technology
which | have studied and which leads me to believe2 that an entirely new
approach to high speed air and space propulsion could be developed using the
interactions between magnetic and electric fields with electrically conducting
fluids adjacent to the vehicles to produce thrust or lift and reduce or eliminate
such other hypersonic flight problems as drag, sonic boom, heating, etc. These
notions are based existing technology such as that included in Ref. 40 through 49
though one would expect that a considerable development effort would be
required.

%3. Have any electromagnetic propulsion systems been operated?

So far as | know no airborne system has been operated which depended on
electromagnetic forces for propulsion. At Northwestern, turning on a magnet
inside a simulated re-entry vehicle with a plasma around it resulted in a change
in the color of the plasma and its location relative to the vehicle. However, an
electromagnetic submarine has actually been built and successfully tested. It is
described in some detail in References 50-52.

24. Can an EM submarine really be related to a UFO?

Dr. Way’s electromagnetic submarine which, incidentally, is silent and would
be quite difficult to detect at a distance is directly analogous to the type of air-
borne craft | envision except that the shape of the aircraft would most likely
be lenticular and the electrically conducting seawater would be replaced with an
electrically conducting plasma of ionized air.

27. Would lenticular vehicles fly?

I certainly think so. We seem to believe that airplanes have the only possible
shape probably because the Wright brothers plane had the same outline which in
turn was like that of birds. As pointed out by Chatham in Ref. 33, flight is still
only a byproduct of high forward velocity leading to the need for long runways
and high speed landings and takeoff. Present airplanes are quite obviously ineffi-
cient in terms of fuel consumption, payload fraction, and volume of air and air-
port space per passenger. After all the SST will only carry a few hundred passen-
gers though it will occupy the space of a football field capable of bolding at least
ten times as many people. Fuel weight is greater than payload weight and neither

Footnotes at the end of article.
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is a very high fraction of system weight. It is interesting to note that most scien-
tific progress has come from doing things differently rather than using the same
technique—microcircuits aren’t just smaller vacuum tubes; lasers aren't just
better light bulbs. Many people are not aware that the U.S. Patent Office has
granted more than ten patents for what one might honestly call flying saucer
shaped craft all of which claim great maneuverability and the ability to rise
vertically. Some can supposedly hover. None of these use magnetoaerodynamic
techniques. For those who are interested, the patents are listed in Appendix 3.
This list hasn’t been up-dated for a couple of years.

26. Have any members of your audience seen any t'FOs".

I have taken to asking whether any members of my audiences have seen what
they would call a I’'FO. Typically 3-10% are willing to raise their hands and
usually there are others who approach me privately. These data, though limited,
tend to support the Gallup Poll of 1066 which revealed that 5 million adult Ameri-
cans claimed to have observed a UFO. Interestingly enough the official files con-
tain fewer than 12,000 reports.

27. Were these sightings by your audience reported to investigative bodies?

In general, no. At Los Alamos Scientific Laboratory 25 of the 600 listeners
ri]nc(ijicated that they had seen something odd but only one had reported what he

ad seen.

2S. Is there some way to get more data about UFOs besides reading reports?

There are several approaches that should be taken.

(a) Lift the “laughter curtain” so that more observers are willing to re-
port what they see and more scientists will become involved.

(6) Using existing technology establish instrumented investigative teams
and automated observation instrumentation such as that recommended by
Dr. Baker before the Committee on Science and Astronautics.

(o) A world wide communication and study effort should be begun.

(d) A very large survey should be conducted to determine the character-
istics of the objects that have been observed. The most comprehensive pic-
ture we have of ball lightning resulted from carefully conducted surveys by
McNally “ and Rayle.“ UFOs In my opinion are definitely not ball lightning
or other natural plasmas but are analagous to ball lightning and earthquakes
in that their appearance cannot be predicted and they cannot be reproduced
in the lab or in the field but they have been observed.

29. Are there any other references of interest to scientists?

Yes, References 56-62.

30. Havent you biased your comments by not discussing at any length the
work of Marcowitz, Menzel, and Klass?

The paper by MarcowitzR and the books by Menzel 8% and Klass&® will un-
doubtedly be read by scientists of the 21st century as “classics" illustrating a
non-scientific approach to UFOs by people who, for whatever reason, would not
examine the data relevant to UFOs or advanced technology. Marcowitz was
totally wrong about fission and fusion propulsion systems, didn’t even consider
electromagnetic propulsion, and was obviously unaware of current technology
and the data such as | mentioned earlier about UFOs. McDonald®has discussed
Menzel’s approach in detail, but let me also point out that in Ref. 64. fewer than
30 sightings ever listed as “unknowns” were discussed and no mention was made
of the 434 “Unknowns” of Ref. 3 or even the 71 Excellent Unknowns of this study.
I agree with Klass on only one item, many people have observed glowing plasmas;
but I believe they were adjacent to vehicles rather than ball lightning or corona
discharge. He didnt even consider this possibility despite all his talk about
plasmas and despite the enormous amount of plasma-vehicle data which is avail-
able. In summary, | feel that these three gentlemen have made strong attempts
to make the data fit their hypotheses rather than trying to do the much more diffi-
cult job of creating hypotheses which fit the data.

(b) Using existing technology establish instrumented investigative teams and
automated observation instrumentation such as that recommended by Dr. Baker
before the Committee on Science and Astronautics.

(0) A world wide communication and study effort should be begun.

(d) A very large survey should be conducted to determine the characteristics
of the objects that have been observed. The most comprehensive picture we have
of ball lightning resulted from carefully conducted surveys by McNally %4 and
Rayle* UFOs in my opinion are definitely not ball lightning or other natural
plasmas but are analagous to ball lightning and earthquakes in that their ap-

Footnotes at the end of artidle.
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pearance cannot be predicted and they cannot be reproduced in the lab or in the
field but they have been observed.

29. Are there any other references of interest to scientists?
Yes, References 56-62.

30. Haven’t you biased your comments by not discussing at any length the work
of Marcowitz, Menzel, and Klass?

The paper by Marcowitz (Ref. 12) and the books by Menzel®*“ and Klass®Gwill
undoubtedly be read by scientists of the 21st century as “classics” illustrating a
non-scientific approach to UFOs by people who, for whatever reason, would not
examine the data relevant to UFOs or advanced technology. Marcowitz was
totally wrong about fission and fusion propulsion systems, didn’t even consider
electromagnetic propulsion, and was obviously unaware of current technology
and the data such as | mentioned earlier about UFOs. McDonald*2has discussed
Menzels approach in detail, but let me also point out that in Ref. 64, fewer than
30 sightings ever listed as “unknowns" were discussed and no mention was made
of the 434 "Unknowns” of Ref. 3 or even the 71 Excellent Unknowns of this
study. | agree with Klass on only one item, many people have observed glowing
plasmas; but | believe they were adjacent to vehicles rather than ball lightning
or corona discharge. He didn’t even consider this possibility despite all his talk
about plasmas and despite the enormous amount of plasma-vehicle data which
Is available. In summary, | feel that these three gentlemen have made strong
attempts to make the data fit their hypotheses rather than trying to do the much
more difficult job of creating hypotheses which fit the data.
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APPENDIX 1

S. T. Friedman has talked about UFOs to these groups (partial list) :
Engineering Society of Detroit
Engineering Society of Baltimore
Los Alamos cientific Laboratory
Local sections of the American Institute of Aeronautics and Astronautics in
Plttsburgh Pennsylvania; Wichita, Kansas; Cumberland, Maryland; Waco,
Texas; San Antonio, Texas; Ralelgh North Carolina; New York,” New York.
Local sections of the Institute of Electrical & Electronic Englneers in Pitts-
burgh, Pennsylvania ;Wilmington, Delaware;Salisbury, Maryland ;New London,
Connecticut.
Professional Engineers of Western Pennsylvania.
American Nuclear Society in Pittsburgh and Las Vegas, Nevada.
Pittsburgh Chemists Club.
Computer Simulation Council of Western Pennsylvania.
Dravo Corporation Engineers Club, Pittsburgh.
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Society of American Military Engineers.
Universal Q{clops Corporation Engineers Meeting.
22nd Annual Frequency Control Symposium.

Duke University.

Wesleyan University.

University of Texas.

Carnegie Mellon University.

University of Hlimis, Chicago.

West Virginia University.

US. PATENTS FOR CIRCULAR AIRCRAFT

Patent No. By Title Granted

3,067,967 I. R Barr Flying machine................. Dec. 11,1962
2,772,057 J. C. Fischer, Jr. Circular aircraft and control systemtherefor..........ccccocveueens Nov. 27,1956
2,947,496 A. L. Leggett... Jet-propelled aircraft. Aug. 2,1960
2,801,058 C. P. Lent Saucer-shaped aircraft July 30,1957
2.876.964 H. F. Streib Circular wing aircraft Mar. 10,1959
2,997,013 W. A. Rice Propulsion system Aug. 22,1961
3,124,323 J. C. M. Frost.. Aircraft propulsion and control Mar. 10,1964
2.876.965 H. F. Streib.... Circular wing aircraft with universallytiltable ducted power- Mar. 10,1959

plant.

2,939,648 H. Fleissner___ Rotating jet aircraft with lifting disk wing and centrifuging tanks. June 7,1960
3,103,324 N. C. Price.... High velocity, high altitude VTOL aircraft.........cccccouees ceveiaes, Sept. 10,1963

APPENDIX 3
FLYING SAUCERS ARE REAL

There are a few standard responses to any statement that “the earth is being
visited by intelligently controlled vehicles whose origin is extraterrestrial.”
The simpiest is ridiaule, coupled with a comment_that flying saucers are figr
of the imagination, or optical illusians, or motes in the eye, or hoaxes, or misiden-
tfied conventional phenomena seen under unusual circumstances by untrained
observers. These, however, are all Identified Flying Objects, and not the Uniden-
tified Flying Objects with which my statement is concerned. ) )

The next simplest response is: “We are certainly not alone in the Universe
and surely some civilizations are more advanced than ours, but interstellar travel
is not feasible because of the vast distances between such civilizations and the
gireat uantity of energy and time required for the trip. These critics ignore oui

ack of data on intercivilization distances the possibility of unknown (to us)
fligt technology, and studies in this area.1Another response is that the reported
activity of UFOs is not rational sinee, if “they” were advanced enough t get
here, they would surely try to communicate with us. ]

These responses avoild coming to grips with the reported data. Those interested
in data— and there is plenty of It213- are advised to consult the References and
derive a hypothesis other than extraterrestrial vehicles to fit the facts, rather
than to try to make the facts fit the hypothesis that “we are not being visited
because—_"" (in25words or less). i}

A particularly interesting aSpect of the data from all oyer the world is that
electromagnetic effects are frequently observed in association with the presence
of UFOs along with the fact that many observations suggest that what is being
observed is a “vehicle” having a plasma region adjacent to it~ Sehicle because
of its metal-like surface, large siz, maneuvers indicating intelligent contro
well-defiined shape, surface features such as “port holes antenna, landing gears
li etc =and plasma_because of bright glows rather than color, changes in the
color of the glow associated with changes In velocity, luminous boundary I%rs,

inrlannearanee on film of regions not seen by the naked eye. The EM
inedudeNinterference with the operation of automobile engines, radics, and head-

Lhts interference with the operation of radio and TV sets, compasses, mag-
nfdc speedometers, power systems ; residual magnetism in metal dojects, watches,

etDu_rigg; the past decade a vast amount of terrestrial technology, much of it
classified, has been developed concerning the interactions of airborne vehicles and

Footnotes at the end of article.
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plasmas.? The development of lightweight, compact, high-fleld superconducting
magnets has also led t much Work on the potential berefits t be derived from
placing a magnet within a high-speed vehicle to interact with a plasma around
the wehicle. Such a comblnatlon m|1gg1t be used to reduce vehicle heating, control
aerodynamic drag, exert control forces on the wehicle, provide power for its
operation, open a “magnetic” communications window, and change the wehicle
radar profile. In addition, the magnets might be used to prowde shielding against
space radiation. Numerous reports cover such_applications. 3177

A review of this literature and an extrapolation of exsiting technology suggest
that with considerable effort an entirely new EM approach to hypersonic flight
might be developed which, in many respects, could duplicate 1"FO characteristics.
In tum, this leads to the notion that observed UFO behavior is not . unreason-
able as might at first appear to be the case. The measurement of EM parameters
of UFOs could well provide information on both UFO characteristics and new

propulsion.
FOOTNOTES
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S. T. Friedman Westinghouse Astronuclear Laboratory
(Ed.— For additional comments on UFOs see the following AIA references:

The Wheel in the Middle of the Air, Solomon Golomb, Sounding Board, Au-
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(The biography of Dr. Shepard follows:)

Dr.Roger N. Shepard

_Roger N. Shepard is professor of psychol at Stanford University. Pre-
viously he was professor and then director of the psychological laboratories at
Harvard and, for eight years before that, member of technical staff and then
department head at the Bell Telephone Laboratories. He obtained his Fh.l). in
experimental_ psychology from Yale 1Ib.V,), and has published some 30 tech-
nical and sciettific par>ers on human iierception and memory and on computer
methods for discovering pattemns in large arrays of data. Although he has had
a long-standing interest in the problem of UFOs, this is his first paper on this
particular subject.

PREPARED STATEMENT BY ROGER X. SHEPARD

Some Psychologically Oriented Techniques for the Scientific Investigation

of Unidentified Aerial Phenomena
ABSTRACT

Even if our interest is in the study of UFO s as some sort of extraordinary
physical phenomenon (whether of natural or, possibly, of intelligett, extra-
terrestrial origin), our study cannot ignore the inescapable fact that nearly
all of our evidence comes— not from physical measuring imstruments— but from
human observers. So far, however, we have consistently sold the human observer
short. Indeed, in Iectigg to make use of psychologically oriented techniques
that would more fully enable observers to bring to bear their really rather re-
markable powers of perception and recognition, we may have been forfeltlrg
the si)}pi)_}')iortunlty of obtaining evidence from independent observers that woul
b(a ciently convergent and well-defined to clarify the true nature of the
phenomena.

The extent to which the apparent unpredictability of UFO Phenomena Hinders
their scientific study

The scientific investigation of a set of phenomena becomes possible whenever
those phenomena exhibit some discemible degree of order or pattem. Scietific-
study is of course greatly fecilitated when, as_in astronomy, the order strongly
emerges in the form of a space-time pattem of the very occurrences themselves.
For. only then, can we arrange to have suitably trained observers suitably “train-
ing” powerful and, hence rnecessarily, highly directional recording and measuring
instruments on the right place at the right time. N )

Indeed, by contrast with astronomical phenomena, those loosely classified
together as “Unidentified Flying Objects” (“UFO"s™) or-(with perhaps some-
what less commitment implied as 1 their real nature) *L nidentified Aerial
Phenomena" sometimes appear almost inaccessibleto scientific study. Certainly
phenomena that are rare and fleeting are difficult enough hut. in addition
they are twtally capricious and unpredictable when they do occur, then the sci-
entific method is to no avail and we are reduced to awaiting each new hap-
pening in the same primitive state of uncomprehending docility.

The  repeated successes of science, however, have encouraged us always to
search for patterm and order even when none at first api>ears. And, although a
scientific study does of course become enormously more diffiault when the occur-
rences_of the phenomena do not fall into any predictable pattem in space and
time it remains a possibility so long as some regularity exists within the
phenomena themselves— whenever they do happen to occur. Thus, in the field
of psychopathology even if itwere the case that some psychological phenomena
(such sav as psychotic episodes) occurred wholly unpredictably- striking
any person at any time, quite at random, we could still study the intemal pat-
tems of such episodes when they do strike. M e might for example find )
when symptom A appears, it is usually accompanied by symptom B, but seldom
by symptom C, and so on. This, too. is a land of predictability and can even
lead"to a degree of understanding and perhaps, evertually, to a method of

treatment.
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Similarly, in the case of UFO episodes, it may be possible to discover some
reqularities or pattermms within these episodes even though any clear owverall
pattern in their mere occurrences (except, possibly for the tendency to unpre-
dicted local concentrations in space and time) continues to elude us. This is not
10 say that efforts- such as those of Miche 51958) and of Vallee and Vallee
(1966)— to detect some overall pattem should not be pursued, but only that
the attempt at a scientific study need not await a positive outcome of those

The pri[)llcipal sense in which the problem of i"FO phenomena is a psychological
problem

In the meantime, a sciettific study of these phenomena is not impossible- just
more difficult. For, we are faced for the most part with a problem— not of mak-
ing ical measurements— but of interpreting verbal reports. We are faced,
in , with a problem amenable more to methods of the psychologist
than to those of the physical scientist. } }

It is the principal purpose of this note to propose that, despite the relatively
primitive state of development of psychological science, logical and social
scientists and even, indeed, law enforcement specialists have devised some tech-
ni(iues that could as well be applied to further the scientific study of UFO s

do not mean to suggest by this that most reports of UFO 5 can_probablk/ be
shown to arise from purely psychological aberrations such as illusians, halluci-
nations, delusions, after-i , and the like. On the contrary, a careful exami-
nation of most of the best-documented cases has convinced me— as at least one
psychologist who has studied rather extensively into the fields of normal and
psychoijamological perception- that very few such cases can be explained alo
these lires. Indeed, 1 have the impression that the claims that the UFO"s repo
even by seemingly r&%orslble citizens represent lapses of a basically psycho-
palhologilml character have generally come from le who have neglected t©
study clasely either into the literature on psychopathology, or into thaton UFO %,
or (inmany esses, | fear) both.

The desirability of separating three psychologically extreme types of CFO
cases

1 have so far ignored the reports of the so-called “contactees” and related
alltistswho seem to form a relatively distinct class and who are generally readily
identifiable without the berefit of extensive psychological training. Insofar as
possible, 1 should also like to disregard the reports of out-and-out rs. Ad-
mittedly, however, these present a somewhat more_ troublesome problem o
which we must retum later— particularly in connection with photographs and
other types of al leged physical evidence.

Of course there a_lwai/s are ambiguous cases which are diffiault to place cer-
tainly within the triangle defined by the three, psychologically distinct “‘cormers’
representing the deluded eontaetee, the conscious pranksters, and the involuntary
but responsible witness of some real but puzzling phenomenon. However, as has
often been remarked, the existence of twilight does not deter us from dis-
tinguishing between night and day— nor should it

In fact, science generally proceeds most rapidly by focusing first on the purest
and most clear-cut cases, and by leaving for later any “mop-up” operation of
dealing with the remaining cases that are to varying degrees complicated, mixed,
messy, borderline, or obscure. Thus the social scientist who is'primarily inter-
ested in studying the formation and perpetuation of delusional belief systems
will do well t focus precisely on the members of the “contaetee” ailts, the
archetypal examples of which are situated in the south-western United States
and are heavily constituted by persons (often predominantly women rather past
middle age) who have relatively litde formal education together with a history
of professed beliefs in the mystical, the spiritial, or the ococult. Likewise, a
clinical psychologist interested in the ways in which socially responsible adult
behavior emerges or fails to emerge out of the play and testing behavior of
childhood may leam something from an_intensive study of any of the almost
canonical cases of adolescent boys who, often in pairs and in accordance with an
almost tiringly regular pattem, attain at least transitory notoriety by submitting
their photograph of a “flying saucer’- replete with dome, antenna, and, perhaps,
portholes and firs.

Just =0, ifwe are, as here, primarily concerned with the possibility of unex-
plained but dbjective phenomena taking place within our atmosphere, then we
should eschew not only the two pure sorts of cases just mentioned, but also the
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various more-or-less obscure or ill-defined cases falling somewhere within the
“triangle.” (Indeed, to throw all such intermediate cases together, without ade-
quate regard for the relicbility or credibility of each report— as some investiga-
tors have tended to do for the purposes of compiling over-all statistics concerning
"UFO activity— can, | think, lead t a largely uninterpretable picture. For,
there is then no way of assessing or parceling out the “noise’ contributed by
the contactee, the prankster and, of course, the many well-meaning citizens who,
under unusual circumstances, will continue to misi ify familiar phenomena.)
Rather, we stand to leam most from an intensive study into those numerous
oases represented by the remaining “corner” of the triangle in which converging
evidence from apparently involuntary, independent, and responsible witnesses
strongly points to the occurrence of an objective phenomenon of an unexplained
character.

The potential contribution of psychological techniques to the study even of purely
physical phenomena

Even though our f)rimary interest is, then,_on the unexplained dbjective and
presumably physical phenomena that may give rise to such UFO reports, our
problem remains as much a psychological as a physical ore. For, the vast bulk
of the data upon which we must base our scientific Investigation comes— not from
physical recording or measuring devices- but solely from one or more human
observers. Moreover these are observers who were rot, evidently, selected for
their powers of observation or description and who have good reason t be re-
luctant as well- icularly in view of the likelihood of ridicule, often en-
couraged, cauriously, by the very investigators who profess to be seeking the
truth_(cf,, Fuller, 1966, pp. 211-220; \Weitzel, 1967). o

It is here, surely, that we have been most glaringly remiss in our attempts
1o put the investigation of UFO"s on a scientific footing. We have, sinply, failed
to make anywhere near full use of the one recording and measuring instrument
at our disposal; namely, our unwitting human witness._ ) i

Now it is true that one of the more exotic psychological techniques, hypnotic
regression, has already been attempted with interesting- If considerably less
than conclusive results in at least one UFQ case of a_rather sensational nature
(Ruller, 1967). However, although astonishing claims have sometimes been
made for the kind of detail that can be recovered under hypnosis (€g., by Mc-
Culloch in von Foerster, 19.12, ‘) 100), the results of controlled experiments on
accuracy of recall have_generally been less impressive (Reiff & Scheerer, 1959).
More reliable, in my opinion, are some techniques based on certain psychological
factsof a more mundane but better understood character.

The poicer of methods guided by recognition rather than description in the
reconstruction of a fleeting event

It is, | suppose, a fact familiar to us all that we can take inand remember much
more information than we can readily communicate to others. Contrast, for
example, how easily we recognize the face of a friend in a crowd with how
diffiault it is to describe that face so that any other person could then do it for us.
Quite gererally, our powers of recognition exceed our powers of description (and,
indeed, surpass anything that we have yet been able to accomplish by physical
instrument or machine). In an experiment on recognition memory, I once pre-
sented human subjects with over 600 different pictures, one right after the r,
and then found that they could immediatelly distinguish between those "'old”
pictures and otherwise completely comparable “new” pictures with median ac-
curacy of over 98% (Shepard, 1967). Even when the test was not given uttil a
week later, the discriminations between “old” and new pictures were still 92%
correct Moreover, the advantage of recognition over verbal description should
become especialv pronounced when the object or event t be remember is un-
familiar and, =0, not uniquely or succinctly “‘captured by readily available terms

Orowe*risaand over again, witnesses of "UFO"s” have provided descriptions that
while thev strongly suggest that a clear view was obtained of some well-defined
but extraordinary object or phenomenon, leave the investigator frustrating® in

e dark g P Tt grecipe appeargnog, oF eI i ISV SHARKR or R

With or without the stalk? And what on earth ( B referrdd o/ precisely, by
“a 30 foot inverted top?”
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Some psychologists have been expressly studying the ways in which people
come to describe nearly nondescript objects to others (e.g., Krauss & Wein-
heimer, 1964, 1966). Often a person will feel that the ambiguous term he comes
up with (such, for example, as “an inverted top") does quite well. Possibly this
is because he is picturing some particular interpretation (e.g., a particular toy
that he played with as a child). For the listener who does not have that par-
ticular picture in mind, however, the description may prove either meaningless
or, worse, completely misleading (cf, Glucksberg, Krauss, & Weisberg, 1966).
An indication of the same sort of problem is the tendency of witnesses to say
things like “it looked about the size of a football.” Further circumstances make
clear that they must have been referring to its apparent visual size rather than
its real, physical size (which could, after all, hardly be estimated without also
knowing its real, physical distance). More pertinently here, it appears that they
were really talking more about its shape than its size. Possibly, the presence, so
to speak, of a very vivid image in the mind of the witness causes him to lose
sight of the total inadequacy of his verval encoding of that image.

This problem is already implicitly recognized in certain situations of more ob-
viously pressing practical concern. Investigators in cases of homicide do not rest
content with the weak and fuzzy descriptions typically offered by a witness but.
in addition, may employ a skilled artist (such as Richard Kenehan of the New
York Police Department) to work with the witness in an attempt to reconstruct
a usable likeness of the murderer's face. The witness may be asked to select eyes,
eyebrows, nose, mouth, or ears from series that are systematically graded in
size and shape. The witness can then help to adjust their positions on an outlined
face. This will generally provide a sufficiently concrete stimulus to enable the
witness, finally, to become reasonably explicit about further refinements con-
cerning hair, complexions, lines, scars, asymmetries, and so on. In a number of
cases (such as the recent one in which Richard Speck was charged with the
murder of several nursing students in Chicago) a likeness constructed in this way
from a single surviving witness has proved remarkably accurate and, in more
than one instance, has actually led to the apprehension of the criminal (cf,,
Schumach, 1958).

This provides perhaps the most directly pertinent substantiation for the one
central point that | want to leave with those concerned with the investigation
of UFO's. Briefly, it is this: Even when an event occurs without warning, leaves
little time for careful observation and, indeed, occasions extreme fear or
anxiety, the average witness often retains an accurate, almost photographic
record of the event—a record, moreover, that can be largely recovered from him
even though he lacks the words to describe it himself. Possibly then, in allow-
ing our investigations to depend solely upon our informant’s inadequate, his
misleading and, yes, his sometimes even ludicrous choice of words, we have
done both him—and ourselves—a telling disservice.

The desirability of establishing a system permitting convergence of independent
reconstructions

Admittedly, in the case of UFO'’s, the value of information provided by a
single, isolated witness—however detailed that information may be—is, by
itself, always quite small (except, of course, for the witness himself!). For,
from the standpoint of any other person, there is always at least the possibility
of hallucination, delusion or, more likely, just plain fabrication. This is amply
pointed up by the relative lack of evidential value of the many quite detailed
photographs purported to have been taken of UFOs by solitary witnesses.

It is only when there turns up an otherwise inexplicably close correspondence
between the information furnished by two or more independent witnesses that
the evidence becomes at all compelling at the public or scientific level. But we
do not provide for even the possibility of a close correspondence unless we elicit
sufficiently detaailed information. Thus, when one person reports a “glowing
mushroom-shaped object” while another, remote witness refers to the passage
of an “inverted top,” we have little basis for evaluating the likelihood that thev
have both observed a physical object—Ilet alone the same physical object.

Now it is true that certain rather suggestive regularities have already
emerged in the more or less spontaneous reports of observers. Among the very
most common, for example, are the frequent references to disk-like shapes, to
extraordinary velocities, to abrupt simultaneous changes of color and direction
and, perhaps most strikingly, to the so-called “pendulum” or “falling-leaf” type
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of descent. Still, much more detailed information concerning such things as
shape could presumably be extracted by techniques (akin to those already used
in criminal cases) designed to take fuller advantage of the witnesses’ usually
untapped but vastly more discriminating powers of recognition.

The point, here, is that such more detailed information is needed not merely
for its own sake. It is needed, even before that, because the establishment of the
very validity of the information in question hinges upon the demonstration of
the kind of point-for-point correspondence between reports that becomes possi-
ble only when those reports are sufficiently detailed. If two, unrelated witnesses
both claim to have seen a disk-shaped object at about the same time and place
this is not sufficiently compelling. (Evidently! For it has already happened
many times.) But, if artists working with the two witnesses, independently,
construct pictures of what appears to be the very same object or, alternatively,
if the two witnesses independently point to the very same drawing or photo-
graph in an array of 50 or more different pictures of such objects, then the
coincidence becomes more interesting. (And, of course, if the pictures recon-
structed or singled out in this way just once turned out to coincide, also, with
an actual photograph taken at the time, we should at last have opened the door
for the more precise measurements of physical science—including the sophisti-
cated and powerful photogrammetric methods being developed for the analysis
and interpretation of lunar photographs.)

The establishment of a pre-tested and standardized procedure for reconstruct-
ing information by the sort of psychologically oriented techniques envisaged
here, moreover, would be incomparably cheaper than the implementation of
other more physically oriented schemes that have sometimes been proposed—
such as the construction of a far-flung network of automatic radar-and-camera
stations. For, instead of having simultaneously to cover all possible sites in
advance, we could simply move in to recover the desired information after an
incident is first reported.

There is, however, one unavoidable aspect of the psychologically oriented type
of approach proposed here that I, anyway, regard as quite regrettable. To the
extent that any detailed pictures reconstructed by these techniques are made
public-ally available, we cannot guarantee that pictures obtained from sub-
sequent witnesses will be suitably independent for our purposes. Consequently,
rather tight security precautions would have to be imposed on the more detailed

reconstructions, if the purely scientific purposes of the investigation are not to
be compromised.

The use ctf concrete stimuli to provide a basis for the itidependent, reeot/iiition-
ynided proeess of rremistrneti<m

The need for ensuring imleiiendence of information supplied by different wit-
nesses is in fact so great that it is doubtful whether much reliance could safely
be placed on different pictures reconstructed with the help of the same artist.
Despite the best intentions of the artist, lie might unwittingly guide different
witnesses along somewhat similar channels by means of subtle, perhaps uncon-
scious cues <cf,, Rosenthal. 1!J06). Moreover, even if a different artist could be
supplied for each witness, we would still lie left with the problem of evaluating
the likelihood that any two pictures constructed in this way could have turned out
as similarlv as they did by chance alone.

For these reasons and for reasons of feasibility, convenience, and economy, it
would be preferable to develop a standardized set of materials containing suit-
abb" representative and graded series of sliaiies to which each witness could
independently respond. Some such materials would he needed, in any case, in
order to provide stimuli suitable for tapping the witnesses powers of recognition.
Possible even separate arrays should be constructed tor distinguishable parts
such as "domes’ or other projections (just as separate series of eyes or mouths
mav be helpful to the witness in criminal cases I. By means of suitable standard-
ization and control in'the preparation and presentation of such materials, then,
we could be reasonably sure that the responses of one witness are not unduly

tsttss: K<_X =

tiIkK\nethings consiXref7efhe b"st '‘proledure might be to divide the questioning
of a$sS into the following three distinct phases: first, the recording of the
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witness describing what he saw as completely as he can, in his own words, and
without any cues (whether verbal or pictorial) that might bias him in one
direction or another; second, the recording of his responses to the standardized,
pictorial materials; and third (if the case seems to warrant it) the full recon-
struction of a new picture with the help of a suitably trained artist. Such a
new picture, if sufficiently novel or well-defined, might then be incorporated in
future revisions of the materials used for the second phase of the interview.

The effectiveness of the proposed procedure would depend very heavily upon
the amount of thought, care, skill and, above all, pretesting that went into the
preparation of the materials. The arrays of alternative shapes should of course
include all types of shapes that have been clearly described, sketched, or
(allegedly) actually photographed by some previous witness of at least reason-
able reliability. One helpful attempt at systematizing the kinds of shapes that
have been reported has in fact already been published (see Hall, 1964, p. 144).
However, more extensive and refined work would be necessary in order to cover
the great variety of reported shafies, and to do this in a sufficiently concrete
and realistic manner to promote recognition and, possibly, further specification
by witnesses.

The use of photographs of alleged UFOs as a source of concrete test materials

Since photographs represent an especially tempting vehicle for the hoaxter
and, in addition, are easily faked, they are individually of little value as evi-
dence—except in the rare cases in which there were independent, corroborating
eyewitnesses. Photographs purporting to be of UFOs are, however, surprisingly
numerous. (I myself have assembled well over 150 distinct such photographs
merely from published reports.) Moreover, since at least one of these photo-
graphs might be authentic and since we have no sure way of knowing in advance
which one it might be, we can not afford to eliminate any distinct type that
hasn't already been proved to be a fraud. In the meantime, moreover, the other,
spurious photographs can serve (in somewhat the same way as the non-suspects
in a police “line-up”) as a means of assessing consistency of choice or, contrary-
wise, mere guessing on the part of different witnesses.

The accompanying figure reproduces drawings in which | have tried to portray,
as accurately as | could, representative objects from 63 of these photographs. The
greater contrast of the drawings renders them more readily duplicatable than
the original photographs. Moreover, | was also able in this way to reduce them
all to uniform size and to eliminate background details which, although useful
for estimating size or gauging authenticity, are only distracting for present
purposes. Some of the photographs are from well documented or widely publi-
cized cases while others are of more obscure or dubious origin. At least two
cases have subsequently been admitted to be hoaxes, while circumstances sur-
rounding some of the others make them difficult to dismiss in this way.
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The array is intended only to convey some idea of the variety of shapes that
have appeared, it does not give an adequate impression of the relative frequencies
with which the different shapes have appeared. In fact, the images most com-
monly api>earing in my total sample show either a small point, formless blob,
or fuzzy ellipse of light in a night sky, or else a dark, more or less distinct ellipse
(like that shown in 1)I>) against a lighter sky. With very few exceptions, such
as the rocket- or “cigar’-shaped object with "exhaust trail” (G!»), which'alleg-
edly was photographed over Peru in 1llo2, the more well-defined objects appear
to be some variant of the "saucer” or "domed disk.”
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Nevertheless, the single most striking thing about these pictures—far from
being any general uniformity in their aigtearance—is their largely irreconcilable
diversity. Whether or not this diversity is interpreted as detracting from their
value as evidence, it surely cannot be taken as contributing to that value. It
does, however, serve our immediate, rather different purpose of providing an
initial sample from which to extrapolate and interpolate an eventual graded
array of the sort that we seek for puri>os<-, of testing witnesses.

Some Incidental Comments on the Status 0/ I’hotoyrayhs of Alleged VFOs as a
Source of Evidence Themselves

Befor leaving the photographs themselves, however, it should be noted that
there are a few instances of rather suggestive similarities between these photo-
graphs. A frequently cited case is the striking resemblance between EB6, re-
portedly taken by a farmer, Paul Trent, as he was returning home with his
wife near McMinville, Oregon in June 1950, and E7, allegedly taken by a French
military pilot near Rouen, France in March 11)54.

Another example, involving several different s-ightings, is shown in the upper
right. GI, G2, and G3 present three successive views of the same object pur-
portedly taken by a photographer, Ed Keffel. of the Brazilian publication “O
Cruziero” while he was accompanied by a journalist, Joao Martins, near Rio de
Janeiro in May, 1952. The edge-on view, GlI, is almost indistinguishable from
another photograph, represented in Fl, allegedly taken from an Argentine pur-
suit plane in late 1954. The “top” view, G2, seemingly resembles F2 (the left
edge of which was cut off by the boundary of the orginal photograph), which a
15-year-old boy, Michael Savage, claims to have taken near San Bernardino,
California in July, 1956. It also somewhat resembles the lighted object, F3,
allegedly appearing in a color photograph taken by Joseph Sigel near Waikiki,
Hawaii in June, 1959. And, finally, the "bottom” view, G3. presents the same
general sort of configuration as that shown in G4. which is based upon a photo-
graph purportedly taken by Yukuse Matsumura outside his residence in I’'oko-
hama, Japan in January 1957 (although the relative dimensions of the features
appear slightly different in these last two photographs).

There are several other instances in which photographs taken by apparently
unrelated individuals might be of the same object. Another view (not included
in the figure) showing more of the “bottom” of the object displayed in E4 re-
sembles the object shown in G5 and, even more closely, an object apparently
hovering over a seaplane in still another photograph (also not included) of un-
known origin. In a number of instances (e.g., F5, 6, and 7 or D6, 7, and 8) the
degree of correspondence is more difficult to assess owing to the relatively poorer
definition of the images.

Of course even very close similarities do not in themselves guarantee authen-
ticity. Consider, for example, C2 and 03 which are strikingly similar dispite the
fact that the object in C2 appears over a mountain near Riverside, California
in the original photograph reportedly taken by a 21-year-old man and two friends
in 1951, whereas the object in C3 appears over a flock of grazing sheep in the
photograph submitted by an Australian rancher in 1954. But, since the object
in 02 has subsequently been admitted to be none other than a 1937 Ford hubcap,
the object in C3 is presumably the same. (Another photograph later confessed
to be fraudulent is represented in B6, and somewhat suspicious circumstances
also surround several other photographs, including those represented in A9, Bl,
B8, B9, Cl. and G8.)

Perhaps the safest attitude to adopt is that recommended by the National
Investigations Committee on Aerial Phenomena (ef., Hall, 1964, p. 86) ; namely,
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surr “evidential value at least of still photographs depends entirely upon the
no m-00 circumstances. An isolated photograph about which little is known,
uossihl er-k°W iniPressive it may appear in itself, is essentially worthless—except,
detail r '?ecases in which sophisticated photogrammetric analysis yields further
that tv < In® coniirm the verbal account of the photographer. (I have heard

of TWh happened >n at least one case; ris., that of the controversial series
fnmi-i P~tographs—one of which is represented in A8—taken by a <ali-
nhotr> . i f highway employee, Rex Heflin, near Santa Ana in August 196").) The
tho ™ost worthy of further intensive investigation would seem to be
other tOr there also were reported to be many eyewitnesses as well as

» ' (ol'ro'>0Orating photographs—as in the celebrated case of the “saturn-

v ? object (Al) that was said to have been photographed from an oceano-
f pnic vessel near the Brazilian island of Trindad in January 1958 (see
Lorenzen, 1966, pp. 145-153, 164-174).

The assessment of the representativeness of a set of recognition test-materials

n E'vin ~ough iln extensive effort is made to represent every sort of shape that
has been reliably described, sketched, or photographed, the possibility will remain
that the collection of proposed test materials will not be sufficiently representa-
tive. Certain types of completely fraudulent shapes may unnecessarily inflate the
already unwieldly collection and, more seriously, some significant types may still
be missing. There are, however, ways of assessing the representativeness of any
proposed collection of shapes. One is, simply, to have people describe these shapes
and then to look for any pronounced departures of the relative frequencies of the
various descriptive terms used from the corresponding relative frequencies in
reports issuing from actual sightings of UFOs. My research assistant, Miss
Shelley Meltzer, carried out an exploratory attempt at this sort of thing that
may help to illustrate some of the relevant considerations.

From our total sample of photographs, 75 that seemed suitably representative
were selected for this preliminary study. These included most of the 63 already
portrayed in the accompanying figure, but those that were known or strongly
suspected to be fraudulent were eliminated and a number of others of less sharply
defined shape were added Isince many reports indicate that the shape was not
clearly visible). Each of 19 subj'ects, mostly students at Harvard University, then
looked through one of three subsets of 25 of these photographs and, for each,
attempted to describe the pictured object in their own words. (Immediately fol-
lowing that, each subject then looked through another subset of 25 and, this
time, indicated the appropriateness for each photograph of each term in a fl.i<l
set that we had listed in advance on a standardized rating sheet. However this
part of the experiment will not be considered in any detail here.) Of most imme-
diate interest are the descriptive labels spontaneously produced in the 19 x 25 or
475 subject-photograph encounters.

These could now be compared with the descriptive labels appearing in a sample
of 206 different representative reports of actual UFo sightings that Miss Meltzer
had alread extracted (for a different purpose) from a number of sources (mostly
Edwards. 1966; Hall, 1964; Michel. 1967; Olsen, 1966; Ruppelt. 1956; and Vallee,
1965). The accompanying table lists those descriptive terms that pertain to visual
appearance but, for purposes of comparison with the mostly black-and-white
photographs, excludes the many references to (chromatic) color. With one ex-
ception (#33), only terms that appeared at least twice in the sample of 206
actual reports are included, and these arranged in order of decreasing frequency
of occurrence in that sample.
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The two columns of numbers, then, present the resulting fregquencies of occur-
rence (@) in the 206 ac\ual UFO reporls and (b) in the 475 opportunities for
these same descriptive terms to arise in the experiment with the photographs
Direct numerical comparisons are somewhat hazardous owing to the different
circumstances in which the two sets of descriptive terms arose. In terms merely
of opportunities, the numbers in the second column should be about twice as
large as those in the first. However, the totals for the two columns are nearly
equal and, =0, the real encounters evidently were relatively more productive of
descriptive terms on the average. Numerically small departures or departures in
which the second number is somewhere between the size of the first number and
twice that size are probably not very significant therefore.

The remaining positive and negative discrepancies of appreciable size are indi-
cated by the plus and minus si in the right-most column. Some of these are
probably explainable in terms of the two-dimensional, achromatic, and stationary
character of the photographs (€g., #10 & 13), or in terms of differences in vocab-
ulary 1o be expected between the unselected witnesses and the col lege-educated

subjects of the experiment (e.g., #9 & 15), Other discrepancies, however, suggest

r that some shapes, such as the so-called “cigar” (#7), were not adequately
represented in the sample of photographs, or that some shapes, such as
most frequentle/ said o resemble a “hat” (#33), are especially likely t have
been of fraudulent origin. (Among the objects included in the above igure that
were often said to be hat-like are C3, which we already noted is almost certainl
a 1937 Ford hubcap; E4, which doesn’t seem to fit very vell with the usua
descriptions of UFOs and G2, which, although it too doesn coincide with at
least my notion of a “flyirg mr,” does however correspond rather closely
wi'th several other photographs.)
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The Use of the Computer in the Design of Recognition Test-M aterials and in tlir
Analysis of Results

Our sample of only 206 actual UFO cases is really too small and haphazard
for the purpose of ensuring that all types of reported shapes are adequately
represented in any proposed recognition array. Many descriptive terms that have
repeatedly been used (such as “doughnut,” *ring,” “mushroom," flattered tall,”
“double-convex lense,” “bullet,” “blimp,” and *‘submarine™) didn*thappen to ap-
pear more than once in our icular sample). Ideally, for this work, one would
like access to a centralized library of all reasonably documented cases— suitably
coded for retrieval via computer. Indeed, at present the scientific study of the
I FO problem is greatly hampered by the circumstance that the thousands of
reported sightings have not been adequately coded or systematized in any uniform
way_and are, in fact, still scattered among such diverse and often mutually
hostile organizations as the US. Air Force, XICAP, APRO, and the University
of Colorado Project- not to mention a number of more-or-less private files assem-
bled by individual investigators both here and abroad.

Recent developments in computer technology— particularly in computer
graphics— could be utilized, alo, in the construction of arrays of shapes for a
recognition test. Thus for any specified shape, the computer (together with suita-
ble graphical output equipment) could automatically generate altemative pic-
tures of ihe same object as viewed from any desired angle (eg., Noll, 1965;
Zajac, 1964) ; and could even generate other test shapes intermediate between
that shape and some other specified shape. (In fact, as on-line graphical fecilities
become more widely available, even a relatively unartistic witness, seated in front
of a sui.able display device, should be able t reconstruct his own dbject by tech-
niques of these general sorts.)

For the present, however, perhaps the most promising use of the computer _in
this connectiion would be_in finding an optimum arrangement of the altermative
test shapes in the recognition arra?;. This is a matter of real concern owing to
the large number of shapes that should be included. (Even the 63 exhibited in
the above figure fall far short of covering all the varieties that have been sketched
or described.) If the altematives could somehow be arranged so that similar

shapes are close r, then the witness could quickly narrow down to the most
relevant region of the array in order to make his firal, most refined discrimi-
nations.

_In order todo thiswe would first need to obtain some measure of the perceived
similarity between any two shapes. One could of course obtain a direct, subjective
Judgment of similarity from experimental sibjects. However, it might be more
convenient to obtain a derived measure of similarity based upon the freguency
with which different subjects will sort the two shapes into the same pile, or upon
the overlap in their application of the same descriptive terms t the two shapes
in the kind of task described in the preceding section (cf., Rosenberg, Nelson, &
Vivekananthan, inpress). o )

Once we have any such measure of similarity for every pair, we can apply
powerful new computer-based methods for mapping the opjects into a two-
dimensional arrangement in such a way that their similarities are preserved, in o
far as ible, in the ial groximities among them (Kruskal, 1964. Shepard.
1962; Shepard & Carroll, ). Moreover, these same methods could yield a
quantitative metric of similarity that would then enable us to specify just how
similar an object identified by one witness is  the object identified by another
witness. Indeed, they could even tell us something about the .besic dimensions
alongwhich UFO phenomena differor, with the help of recently perfected methods
for “hierarchical clustering” (Johnson, 1967), they could provide an indication
of the basically different classes into which these phenomena undoubtedly fall

Possibly, some of these classes of unidentified aerial phenomena will tum out
to be of purely natural origin. | once even ventured to suggest this for certain
puzzlinﬁ; types of cases myself (Shepard, 1967b)— though, admittedly, attempts
o develop such explanations in terms of known principles of atmospheric ics,
gererally, have run into competent and serious criticisn (McDonald, 1968). stll,
even ifsome of the phenomena arc of natural origin, a more complete and accurate
characterization of their appearance and behavior should be of some interest
the physical scientist- indeed, all the more so to the extent that they appear t©
anflictwith known physical principles. ) ) )

In any case, itappears that techniques now exist that could provide the basis
for a psychologically oriented, but genuinely scientific investigation into uniden-
tified aerial phenomena, whatever their nature may ultimately prove to be.

97-818 O— 68-—16
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A phenomenon is abroad in the land.
Since shortly after the beginning of re-
corded history, but particularly during
the past two decades, many people
have reported visual observations of
phenomena which they interpret as ob-
jects so intricate in their structure and
proficient in their maneuvers that they
far surpass the current human tech-
nology. The apparent objects are usu-
ally in the sky, but in a few cases they
are on the ground or landing or taking
off from the ground, Although they
may not be flying and they may not be
objects, they are called unidentified fly-
ing objects: UFO's for short.

What is the significance of these
strange, typically aerial phenomena?
There are many extremely important
implications in the area of psychology.
Perhaps the most obvious is the pos-
sibility that the UFO's may be purely
psychological phenomena such as hal-
lucinations. Of much greater impor-
tance, however, could be the psycho-
logical questions of interpretation.
These are valid regardless of what
elicits the response in the witness— a
real spaceship from Mars or a spot-
light shining on a gossamer cloud.

The number of witnesses to these
phenomena has increased tremen-
dously in recent years (probably a siz-
able fraction of 1% of the world's
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population has been involved in "good"
sightings), therefore the phenomenon
is of obvious sociological importance.
It could influence the relationships be-
tween nations or programs of space
exploration. It might even, given the
proper circumstances, develop into a
panic of severe proportions. There is
ample justification from the sociologi-
cal standpoint for a detailed study of
the UFO phenomenon.

My interest developed from the field
of exobiology. If the UFO’s are extra-
terrestrial spaceships guided by intelli-
gent beings (as many of their witnesses
insist), then they are of the most press-
ing interest to the exobiologist. Cur-
rent speculation about life on Mars
(Jackson and Moore, 1965; Salisbury,
1962, 1966) would be naive indeed if
such were the case. Although they
would have virtually no significance to
exobiology if they are not extraterres-
trial. the possibility that they might be
seems great enough to merit at least a
preliminary investigation.

We might well consider the UFO's
from the standpoint of the philosophy
of scientific method. Even if the sci-
entific community at large were sin-
cerely interested in the study of the
phenomena, it would encounter many
difficulties in knowing what approach

to take. UFO sightings are events
which usually cannot be repeated. The
astronomer may also witness such
events, e.g.. the flares on Mars (Salis-
bury. 1962; and Wernher
Von Braun, 1960). but at least he is a
trained observer, and none of his col-
leagues are likely to doubt his word.
In the case of the UFO's, although
many observers may be highly trained
in certain aspects of contemporary
modern life, few, if any, could claim
much competence as carefully schooled
UFO observers! Frequently, they are
not trained to differentiate between
observation and interpretation, and
often there is a strong tendency for
all but close friends to doubt their
word. Here, then, is a phenomenon of
nature which could, and should, be of
extreme interest to the scientist. But it
is a difficult one for even him to study.
How do we study events which cannot
be repeated and which are recorded
only through the minds of observers
who can scarcely resist the temptation
to enlarge their stories and to inter-
mingle the facts with their own inter-
pretations and psychological responses?

An artist's conception of the Boiani. New
Guinea. June 26-2T, 1969, sighting. Object U
drawn from sketches ‘made by the witnesses at
the time. Note the other two objects hoverinf

t a greater distance. Supplied by the Aerial
Phenomena Research Organisation (See above),



About all we can do at present is to
evaluate the reports, although suf-
ficient desire might make more than
this possible (in the Exeter sighting
described below, observers could have
actually waited, fully equipped with
high-speed cameras and other devices,
for the return of the objects). Profes-
sor J. Allen Hynek (1966), the Director
of the Observatory at Northwestern Uni-
versity, and for the past 18 years con-
sultant to the Air Force in their study
of UFO sightings, has often stated that
to make progress we must accept the
fact that the UFO's do exist— as re-
ports. The Air Force and several pri-
vate groups have accumulated bulging
files of these reports, containing every-
thing from detailed interviews to the
remnants of pancakes submitted by a
witness who claimed he had received
them from a space man! These reports
and the many which will be obtained
in the future (using hopefully better
means of information gathering) are
the data with which we must work,
and the only data so far available.
What can we do with them?

One obvious approach is to propose
as many possible interpretations as can
be devised and then to evaluate the
data in terms of these hypotheses. The
process will be a circular one, in which
hypotheses are formulated on the basis
of the data, and the data are then re-
examined in terms of the hypotheses.
In the following paragraphs, five hy-
potheses are discussed and then a few
representative sightings are considered.
The subject has been reviewed by
several authors in book form, often
competently, but virtually always with
some degree of prejudice (for; Hall,
1964; Keyhoe, 1960; Lorenzen, 1962,
1966; Michel, 1958; Vallee, 1965; Val-
lee and Vallee, 1966 — against; Menzel
and Boyd, 1963).

I. Extraterrestrial Spaceships
or Other Machines

Although earlier observers usually
interpreted the UFO’s in terms of
miraculous religious events, most UFO
observers during the past 19 years have
suggested that the objects which they
observed were extraterrestrial space-
ships.

Can we eliminate the spaceship hy-
pothesis in any rigorous scientific man-
ner? Logically one might think of two
approaches: either we must show in
each and every instance ever reported
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that the object was not an extraterres-
trial spaceship, or we must show by
some sort of scientific logic that it is
impossible for extraterrestrial beings
to visit us.

Obviously, we cannot show in every
case that a purported UFO was not an
extraterrestrial spaceship. The data
may not be available, and the events
cannot be repeated. Furthermore, in
several instances, very detailed data do
exist in relation to a sighting, and yet
it cannot be rigorously stated that the
UFO was not an extraterrestrial ma-
chine.

Nevertheless, this approach has been
followed in an attempt to eliminate this
hypothesis, notably by Professor Don-
ald Menzel. Director of the Harvard
Observatory (Menzel and Boyd, 1963)
and by the United States Air Force.
Menzel is aware of the logical limita-
tions, but he takes a statistical ap-
proach. He reasons that since many
sightings can be positively eliminated
as extraterrestrial spaceships, those
which cannot could be if only more
data were available. This is an excel-
lent example of the inductive form of
reasoning which has been so produc-
tive in science. Can we confidently
apply it in relation to the UFO phe-
nomena? To do so, the cases for which
ample data exist and which prove not
to be spaceships must be representative
of the class as a whole. To many of us
this seems unlikely, since other cases
fortified with considerable data cannot
be eliminated as extraterrestrial ma-
chines, and in many ways they appear
to have little in common with the cases
which can. On purely formal grounds,
then, we cannot be absolutely con-
vinced by Menzei's approach.

It is also logically unreasonable to
say with absolute certainty that it is
impossible for extraterrestrial beings to
visit us. Although we know a great
deal about (he universe, we do not yet
know enough to make such an all-
inclusive negative statement. Never-
theless, many of the arguments are
highly compelling, and two are espe-
cially worthy of our attention.

The first argument is that the UFO’s
contravene the laws of nature, or more
properly, that they are contrary to our
experience. It is first assumed that they
could not originate within our solar
system because only the earth harbors
intelligent life, and then it is reasoned
that because of the extreme distances

between stars they could not be visitors
from some other planetary system. My
initial contact with the UFO problem
came because of my doubts in relation
to the first assumption (Salisbury,
1962; 1964; 1966).

Certainly we have no conclusive or
even compelling evidence that Mars
might support an intelligent civiliza-
tion. We do, however, have a number
of observations which seem to be in
agreement with this assumption. The
network of lines referred to as the
canals still defies explanation in terms
Of nonintelligent phenomena, although
such an explanation may well be ap-
parent when we obtain more data
about Mars. The satellites of Mars,
with their almost perfectly circular,
equatorial orbits and their small size
have certain of the characteristics of
artificial satellites. Brilliant flares of
light occasionally seen on the surface
of Mars are too short in duration and
too bluish-white in spectral quality to
be similar to our volcanoes, yet they
are too long in duration to be readily
explainable as meteorite impacts. An
occasional  associated  white cloud
would seem to eliminate them as re-
flections. It is even possible, if one is
willing to stretch the imagination a bit,
to find evidences for intelligence in the
Mariner photographs of Mars. These
ideas have recently been discussed in
considerably more detail elsewhere
(Salisbury, 1966).

There was an interesting correlation
from 1948 to 1957 in the number of
UFO sightings per unit time and the
closeness to the planet Mars (Fig. 1).
This was shown by Vallee and Vallee
(1962; 1966) to be expected on sta-
tistical grounds less than one time in a
thousand. Both Venus and Jupiter are
far more prominent in the skies than
Mars (both have often been misin-
terpreted as UFO’s), and yet no such
correlation exists with their apparent
brightness in the skies and the number
of UFO sightings.

Assuming that there is no intelli-
gence on Mars and that the UFO’s
would have to cross interstellar space,
can we really state with confidence that
this is an impossibility? Do we know
so much? Of course we do not. We
are even searching for possible solu-
tions to the problem of interstellar
travel.

Perhaps the most compelling “im-
possibility” argument is the reported
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ticularly in France and Brazil, but oc-
casionally also in the United States.

6. Bolani. New Guinea, Jure 26, 27,
1989 sightings were similar on both
evenings. On the evening of the 27th,
Father W, B. Gill, a teacher and mis-
sionary of the Anglican Church in New
Guinea, came out of the dining hall
at 6:45 p.m., looked up and saw Venus
and then the large sparkling object.
While he watched, some 39 others
joined him (five were teachers, two were
medical assistants, the rest were natives;
28 adult witnesses signed a statement)
The object and two others that hovered
at a greater distance are shown in the
figure (see p. 15) as an artist's concep-
tion (the witnesses had no cameras but
made pencil sketches during the obser-
vation). As the UFO hovered nearby,
man-shaped forms appeared on the “top
deck" and seemed to be working on
something. Occasionally, there was a
bright blue, thin beam of light which
projected toward the sky. The object
itself had an orangeish cast, and the
"men" appeared to be dressed in silver
suits of some kind. The most seen at
one time were four. When one of the
figures appeared to glance over the
crowd. Gill waved his arm, and the
figure returned the gesture. Gill and
some of the natives then raised both
arms, and two of the figures on the
object did the same. The object came
lower but did not land. The sighting
lasted until 7:20 when the blue spot-
light went out and the object moved
into a cloud.

The witnesses, the time, and the de-
tail make this an exceptionally good
sighting, one of the best on record. The
only available explanation other than
the spaceship one would seem to be a
complex hoax perpetrated by Gill and
all of his associates.

7. Bxeter, New Hanpshire, Septem+
ber 3, 1966 A remarkable sighting
occurred rather recently in New Hamp-
shire and was studied and documented
by several UFO investigators but par-
ticularly by Mr. John G. Fuller, a
columnist for the Review. He
has assembled his results into book
form (Fuller, 1966), and a preliminary
account was published in Look Mega-
zine (February 22, 1966). The sight-
ings are remarkable not only because
of their nature but in a very real sense
because of Mr. Fuller's investigation,

The basic sightings occurred in the
early morning hours (about 2:00 am.
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Fig. 7 The terrain Of the SOCOMO, New
Mexico, sighting, April 24, 1964. Zamora
first sighted ihe object (at position X)
from position A, interpreting it is an auto-
mobile. He parked at positon B The
square indicates (he dynamite shack.

to 4:00 a.m.). Patrolman Eugene Ber-
trand of Exeter had checked on a
parked car and found a woman who
told him that a huge and silent air-
borne object had trailed her from the
town of Epping 9 miles away. The
object had brilliant flashing red lights
and kept within a few feet of her car.
Developing tremendous speed, it had
disappeared among the stars. The
patrolman could not believe the story
and had not even taken the woman's
name.

When Bertrand checked into the
police station, Norman Muscarello had
just arrived and told his story. He had
also seen a large dark object with bril-
liantly flashing lights hover above a
field through which he had been walk-
ing on his way home. Patrolman Ber-
trand accompanied him back to the
scene. Although nothing could be seen
at first, horses on a nearby farm and
dogs in nearby houses began making
a great deal of noise, and then Musca-
rello screamed, “I see it, | see it!”
Patrolman Bertrand turned and ob-
served the brilliant roundish object
moving toward them like a leaf flutter-
ing from a tree. Its red lights along
the sides were so brilliant that the en-
tire area was bathed in light. It came
within about 100 feet of the two wit-
nesses. hovering with a rocking motion,
absolutely silent. The lights seemed to
be dimming or pulsating from left to
right and then from right to left, taking
about 2 seconds for each cycle. The
lights were so brilliant that it was diffi-
cult to make out the shape of the object
itself. It darted, turned rapidly, slowed
down, and performed other such ma-

neuvers. Patrolman David Hunt had
heard the radio conversation between
Bertrand and the station in Exeter and
drove to the site, witnessing the object
for a few minutes before it disappeared.
A B-47 flew over shortly after, provid-
ing an extreme contrast to the object
which they had previously witnessed.

In Fuller’s study of the case, he was
able to find some 60 different people
who had witnessed similar objects over
a period of several days or weeks in
the fall of 1965. Muscarello was so
impressed by his sighting that he and
his mother waited on a mountainside
nearly every evening for 3 weeks fol-
lowing the event. On one of these
evenings, they again witnessed the ob-
ject. Other people in the area would
park by high tension lines (in the
Exeter sightings, the objects were fre-
quently associated with power lines)
and watch for the objects, occasionally
being rewarded with the sight of one.

This sighting is not only a good one
because of the detail, the number of
witnesses, and the several occasions in-
volving comfortable intervals of time,
but it adds one other extremely en-
couraging note. ' If Muscarello and
other New Hampshire residents could
go out and watch for the objects, oc-
casionally being able to see them, why
couldn’t properly equipped scientific
investigators do the same? Except for
the Fatima incident, none of the other
sightings have had much element of
predictability. This may be simply
because we have not taken the time or
trouble to really look for it. Yet, it is
not uncommon to find cases in which
an object seen at one time returned on
a later occasion (e.g., the New Guinea
instance).

Serious scientific investigation of the
phenomenon might be possible if it
were desired by the scientific commu-
nity. If a project could be set up by
a number of scientists, it might be fea-
sible to have everything in readiness
for another wave of sightings such as
that at Exeter or the subsequent one
in the Michigan swamps. When such
a wave appeared (and the proper kind
of publicity might help in detecting it—
although it could also contribute to the
generation of a wave of fraudulent
sightings!), the team of researchers
might converge immediately upon the
area and carry out some sort of previ-
ously planned program of investigation.
If the investigators themselves were too



busy to remain for periods of weeks
to months, local people could be hired
and trained in the proper techniques.
Such a procedure might eventually re-
ward us with the kind of tangible data
with which science is used to dealing,
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