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From
The
Editor

ast year was a great one for The
lanetary Society. We succeeded,
perhaps as never before, in reaching
out to the public and in shaping poli-
cy to support planetary exploration.
Comet Shoemaker-Levy 9’s colli-
sion with Jupiter caught the attention
of people around the world, and it
served as a warning of what could
happen to Earth should a celestial
body collide with us. With our Jupiter
Watch program, we focused that
attention on the programs we support,
and we are now working to expand
research on comets and asteroids.
With Mars Together, we saw both
the name and much of the content of
a Planetary Society program adopted
by the space programs of the United
States and Russia. The dream of these
former antagonists together tackling
the exploration of another world
never seemed closer to fruition.
But economic realitics may under-
mine our victonies. Public memory
is short and it may be hard to raise
funds for rescarch. The Russian space
agency may simply not have the
money 1 fulfill its plans for Mars.
We will have our work cut out for us
this year if we are (0 see our projects
succeed. —Charlene M. Anderson
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by Steven 1. Dick

ligence (SETT) was inaugurated some 35 years ago,

with the seminal paper by Giuseppe Cocconi and
Philip Morrison in 1959 (“Searching for Interstellar Commu-
nications,” Nature) and the Project Ozma search of Frank

T he modem era of the Search for Extraterrestrial Intel-

Drake in 1960. But even many SETI
enthusiasts do not realize that this era
of interstellar communication (as it was
originally called) was preceded by a
colorful era of interplanetary radio com-
munication—an era filled with parallels,
contrasts and perhaps even some lessons
for those interested in the survival of
SETI in its current incarnation.

The Radio Pioneers:
Tesla and Marcani
Although the idea that visual signals
might be sent to the Moon or Mars was
common in the 19th century, it was the
idea of radio communication between
Earth and these bodies in space that
caught the public fancy and the early
interest of several radio pioneers. Hein-
rich Hertz, the German physicist who
first demonstrated the existence of
radio waves, died in 1894, too early to
see the application of his work to even
terrestrial communication. But two of
his contemporaries, Nikola Tesla and
Guglielmo Marconi, not only foresaw
the use of radio technology for com-
munication beyond Earth, but believed
they had actually detected signals of
intelligent origin.

Tesla, the Serbian-born American
physicist and engineer, was the first
to publish this idea, in 1901—and
under remarkable circumstances.
During experiments at his laboratory
in Colorado Springs, Colorado, in
1899-1900, Tesla observed unusual
electrical disturbances that “positively

terrified me, as there was present in them something mys-

terious, not to say supernatural.”

civilization, and many reports on his work
appeared In the press. This article Is from
The New York Times, January 20, 1919.

Tesla knew of the electrical disturbances produced by the
Sun, the aurora borealis and Earth itself; the new signals were
more regular than any of these. “It was some time afterward,
he reported in 1901, “when the thought flashed upon my
mind that the disturbances I had observed might be due to

”»

an intelligent control. Although I
could not decipher their meaning,
it was impossible for me to think
of them as having been entirely
accidental. The feeling is constantly
growing on me that I had been the
first to hear the greeting of one
planet to another.”

Tesla went on to a busy, and then
a reclusive, life and never followed
up on this idea. Astronomers were
skeptical, and the revival of inter-
planetary radio communication in a
more sustained form came not from
them, but from the great Marconi
himself, by now world famous for
his work in radio communication.
On January 20, 1919, The New
York Times ran a front-page article
with the headline “Radio to Stars,
Marconi’s Hope.” (See Figure 1.)
Asked during an interview whether
he believed waves of ether were
eternal, Marconi replied, “Yes, I do.
Messages that I sent off ten years
ago have not yet reached some of
the nearest stars. When they arrive
there why should they stop?”

Comparing the weakening radio
signals to a repeating decimal that
never comes to an end, Marconi
said this property of radiation “is
what makes me hope for a very big
thing in the future....Communica-
tion with intelligences on other
stars...may some day be possible,
and as many of the planets are
much older than ours the beings

who live there ought to have information for us of enormous

value.” Then, hesitating slightly, Marconi admitted he had



often “received strong signals out of the ether which seemed
to come from some place outside the earth and which might
conceivably have proceeded from the stars.”

These ideas were repeated in more detail in the January 27,
1920, New York Times, where Marconi reported that Morse
code letters occurred often in these signals but no message
was decipherable. Because the signals occurred simultane-
ously in the London and New York receiving stations and
because they were of equal intensity, Marconi inferred they
originated at very great distances. “We have not yet the
slightest proof of their origin,” he noted, saying that it could
be the Sun. It was not Marconi but the press that raised the
contentious question about other planets being the source, to
which Marconi replied, “I would not rule out the possibility
of this, but there is no proof. We must investigate the matter
much more thoroughly before we venture upon a definite
explanation.”

For the next few weeks, The New York Times followed up
on the story almost daily, sometimes on the front page. Radio
engineers were quoted as being highly skeptical that the signals
enmanated from another planet, especially from intelligence,
and felt that they were atmospheric disturbances induced
by the Sun. The United States Navy Department, with its
advanced radio communications system, was reported to be
keeping an open mind, with interest manifestly outweighing
skepticism. Charles Steinmetz, the famous inventor and
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engineer, denied that the signals came from Mars but held
that “if the United States. ..should go into the effort to send
messages to Mars with the same degree of intensity and thor-
oughness with which we went into the war it is not at all im-
probable that the plan would succeed.” C.G. Abbot, director
of the Smithsonian Astrophysical Observatory, suggested that
Venus was a much more likely source than Mars, since Mars
was too cold and lacked water. And Elmer Sperry, head of the
Sperry Gyroscope Company, boasted that his company could
send a message to Mars using 150 or 200 Sperry searchlights
adding up to a billion candlepower,

The debate reached continental Europe when the French
Academy of Sciences agreed to judge a competition for a
100,000-franc prize “for the best means of making a sign to
2 heavenly body and the receipt of a reply.” And no less a

Figure 3: In 1924, at the suggestion of David P. Todd,
the United States Army directed Its radio operators to
listen for possible signals from Mars. The Navy also
Joined in the effori. This illustration appeared in the
October 1924 issue of Radio Age.

scientific icon than Albert Einstein was quoted as believing
that Mars and other planets might be inhabited, but that
Marconi’s signals were due either to atmospheric disturbances
or to experiments with other wireless systems. If intelligent
beings on other planets attempted to communicate with Earth,
Einstein added, he would expect them to use rays of light,
which are more easily controlled. Einstein was thus an early
proponent of optical SETI!

Two weeks later, Scientific American argued that while
Marconi’s conjectures should not be dismissed, there was
absolutely no proof that Martians existed; it was unlikely that
they would develop a Morse code as on Earth; they could
not transmit over the 80-million-kilometer (50-million-mile)
distance separating Earth and Mars; and radio stations at the
Eiffel Tower and elsewhere, including those of the US Navy,
had not heard the Marconi signals “although they have
searched for them.” Suspecting even the Japanese or “the
Russian Bolsheviki, who have tumed to radio as a convenient
means of propagating their cause at home and abroad,” the
editors concluded nonetheless that “this matter deserves care-
ful study when a scientist of Mr. Marconi’s standing takes
it so seriously.” The following month Scientific American
featured an article entitled “What Shall We Say to Mars?,”
which attempted to determine how knowledge might be
communicated by dots and dashes in the absence of a com-
mon language (see Figure 2).

Marconi’s interest in interplanetary communication appar-
ently peaked during a trip from Southampton, England, to
New York City aboard his floating laboratory, the yacht
Elettra, from May 23 to June 16, 1922. The New York Times
reported that he “spent the time crossing the Atlantic perform-
ing many electrical experiments, principally by listening for
signals from Mars.” Marconi admitted that “they might have
come from any region in the universe where electrons are
in vibration.” It is notable, however, that when Marconi
addressed the respected Institute of Radio Engineers and the




American Institute of Elcctrical Engincers on the subject of
radiotelegraphy a few days afier his arrival in New York, he
discussed long-distance radio communication but had nothing
to say on the subject of interplanctary radio communication.

Of all the reactions to Marconi’s statements, none was
more poignant than The New York Times ' editorial “Let the
Stars Alone,” which argued that “even if it could be done one
doubts it would be desirable....Quite possibly there are even
yet more things in heaven and carth than are dreamed of in
our philosophy, and it would be better to find them out in
our own slow, blundering way rather than have knowledge
for which we are unprepared precipitated on us by superior
intelligences.” This viewpoint also finds its parallel in the
modemn era.

David P. Todd Balloon SETI

and Other Schemes

In the midst of the Marconi flap, another thread of the story
was developing: the idea of wireless interplanetary commu-
nication from a balloon. The prime mover in this daring
enterprise, which combined an imaginative idea with a bold
technology, was the well-known astronomer David P. Todd,
director of the observatory at Amherst College from 1881 to
1920. As early as 1909, Todd had suggested that Martians
might communicate with Earth using Hertzian waves, and
that the most sensitive wireless receivers should be taken up
in a balloon to diminish atmospheric effects. A skeptical
Scientific American, anticipating in rudimentary form the
problem of radio frequency interference (RFI) that frustrates
modern SETI searchers, pointed out that about 2,000 wireless
stations were scattered over the surface of Earth, that the Sun
and Earth’s atmosphere might also be sources of clectrical
signals and that it would thus be difficult to pinpoint the
source of any supposed martian signals.

Nevertheless, in 1920 The New York Times reported that
Todd, “after more than five years of preparation, during
which time he has studied the proposition from every con-
ceivable angle,” had set the date of April 23 for a balloon
ascent to try to communicate with Mars. Alas, we can only
wonder what became of Todd’s ambitious expedition. In sub-
sequent days the Times reported only on a separate ground-

based attempt at radio
communication with
aefeBn Mars and offered a
e By A cryptic statement that
= o while construction of
b : Todd’s balloon was
M . - progressing, the “ex-
" ehila é o 5 periment will be held
- in abeyance, however,
Pz | - until sanctioned by the
‘- gy A itli. B Rl U.S. Government.”
— , Once again, shades of
B 4.4, 44 recent SETI events!
- idn s Though unsuccess-
s 1 ful with his balloon
e I experiments, by 1924
‘ Todd pressed yet an-
; Mrvund aslin other bold project re-
Eﬂ':i:p;dmm '::,w lated to interplanetary
transmit * “dipper” communication. The
Inthe Decetor 1337 s of Shar New York Times
Wave and Television. reporled that Todd had

obtained informal assurances from the US Army and Navy
that they would obscrve, as much as possible, a period of
radio silence on August 22 and 23, when Mars was at closest
approach. In an effort to obtain worldwide cooperation, Todd
also discussed radio silence with the State Department and
several embassies. In addition, Army and Navy radio opera-
tors would “listen in” for signals from Mars, and be “ready
to translate any peculiar messages that might come by radio
from Mars.” (See Figure 3 on page 5.)

Department of Commerce officials said they too were
ready to cooperate if asked. “Although officials were strongly
skeptical as to success, they seemed to take the attitude that
there could be no objection to giving communication with
Mars a fair trial under the best possible conditions,” the Times
reported. Some experts were even more skeptical—too much
s0, we now know; the chief of the radio laboratory of the Na-
tional Bureau of Standards declared that Earth’s atmosphere
would prevent any radio signals from reaching the ground!

On August 21, the Point Grey wireless station in Vancouver,
British Columbia, reported having received unusual signals
during the preceding week. Although the frequency was
not given, “Four distinct groups of four dashes each came
through the ether today,” one operator had stated. The signals
were in no known code, starting on a low note and ending
with a “zipp,” and neither a spark nor a continuous wave
could have been responsible for the sounds. The following
day the signals were heard again in Vancouver and reported
to have been heard at the same time of day for more than four
weeks. Moreover, the Associated Press reported that British
wireless experts, using “a twenty-four tube set erected on a
hill at Dulwich” had heard at a wavelength of 30 kilometers
(18.6 miles) sounds “likened to harsh dots,” but they could
not be interpreted as any known code. Frank Drake and others
have speculated that Tesla, Marconi and others might have
been hearing “whistlers,” low-frequency waves generated by
lightning flashes that propagate along Earth’s magnetic lines
of force. These early attempts at interplanetary interpretations
for unknown signals thus lend credence to the “Occam’s ra-
zor” rule that mundane explanations should always be given
priority over exotic ones.

Honald Menzel Radio Amateurs
and Radio Astronomy
In 1932, 10 years after Marconi’s words on radiotelegraphy
were published in the Proceedings of the Institute of Radio
Engineers, Karl G. Jansky of Bell Telephone Laboratories re-
ported in the same journal that he had detected a strange radio
static that he could not attribute to any known source. This
he interpreted in the following year as coming from beyond
the solar system, a claim that was greeted with skepticism by
most astronomers. (Occam’s razor doesn’t always work!)
Interest in radio communication with the planets, however,
had not quite run its course. “The question of radio-communi-
cation with distant planets still holds supreme charm for all
red-blooded radio experimenters,” the editor of Short Wave
and Television magazine (none other than science fiction
pioneer Hugo Gernsback) wrote in the December 1937 issue.
One of those radio amateurs happened to be Harvard astrono-
mer Donald Menzel, who in the same issue wrote the article,
“Can We Signal Mars by Shortwave?” Menzel noted that
“the general consensus of opinion is that no very high degree
of intelligent life exists in our solar system,” and the thrust of
his article was therefore not to propose the transmission or



receipt of actual signals, but to explore the question of
whether we might in principle be able to communicate
information via radio signals sent from beyond Earth.

If we received a radio message from Mars, Menzel
argued, radio technology implied knowledge of mathe-
matics and physical science, and mathematics was a
natural starting point for communication. Using dots
and dashes, one could begin by transmitting arithmetical
problems and answers, to which the Martians would re-
ply with their own. One could then advance to abstract
numbers like pi, and the relative distances of the planets
from the Sun. The alphabet could be transmitted by
means of a series of paired numbers, coordinates on a
graph (Figure 4). Proceeding in this way to more and
more complex information, Menzel saw “no obvious
limit to the information that could be exchanged.”

The same issue of Short Wave and Television included
the cautious opinion of radio pioneer Lee De Forest, the
more imaginative interpretations of Tesla, and a remarkable
analysis by American Telephone and Telegraph (AT&T)
staffer Joseph L. Richey of the optimal wavelengths
and the power required to send a signal to Mars (see
Figure 5). Although Richey proposed that radiation be-
tween the infrared and 10-meter radio (as well as optical)
wavelengths would be optimal for penetrating Earth’s
atmosphere, he concluded that communication with Mars
was “economically and technically not feasible with pres-
ent-day equipment.” Such conclusions did not dampen
the enthusiasm of radio amateurs, including pioneer Hiram
Percy Maxim, whose book Life’s Place in the Cosmos

Figure 5: On the sending end (left and center): This illustration attempted to show the
enormous amount of power—about 50,000 kilowatts—estimated necessary to transmit
readable messages to Mars. It appeared in the December 1937 issue of Short Wave and
Television. At this time the first antenna fos radio astronomy was being buiit.

On the receiving end (top right): Hugo Gernsback gave this view of a Martian at his radio

set (also in the December 1937 issue of Short Wave and Television). Gernsback, often
called “the father of science fiction,” was the founder and editor of that magazine and

(1933) gave prominent coverage to interstellar communi-
cation. A generation ahead of his time in this proposal,
Maxim simply had faith that some day the technology
would be developed.

Two Eras, Two Dutcomes?

Like the modemn era of interstellar communication, the era
of interplanetary radio communication was led by innovative
scientists with broad but practical interests. Tesla, Marconi,
Todd and Menzel were all originals in their own way, not
afraid to vent controversial ideas. All were well grounded in
technical interests, and the interplanetary communication
era was woven from those interests, though based on only
the slightest of evidence. With time, the technical concerns
increased in sophistication, beginning simply with unex-
plained signals and ending with concerns about optimal
wavelengths, the effects of Earth’s atmosphere, and power
requirements. Prospective interplanetary communicators
anticipated not only technical problems, but also philosoph-
ical, linguistic and cultural factors, only a few of which we
have mentioned here.

But there are also major differences. The degree of tech-
nical sophistication is certainly one, as well as the manner
in which the current debate is carried out. While a few papers
appeared in Scientific American, debate was largely carried
out not in professional journals but in newspapers. Though
interplanetary listening projects were discussed and govern-
mental cooperation was even secured in 1924, there was no
real attempt to expend public funds on any project, a political
process that dominated the NASA SETI program and led to
its demise. Finally, we must not lose sight of the fact that
despite their interesting discussions, Tesla, Marconi and
others were mistaken in their interpretation of radio signals

many others, including Amazing Stories.

as artificial, a pattern that would-be interstellar communica-
tors hope not to repeat. Needless to say, modern researchers
would like to avoid the rather precipitous announcements
of Tesla and Marconi to the media; history shows the inevi-
table result all too clearly. Our journey back to the future
also demonstrates that while technical considerations are
important, they should not act as an absolute constraint on
thinking. Unbridled imagination is a dangerous thing, but
it may also lead to the truth.

If we consider the era of interplanetary communication
to be bracketed by Tesla in 1901 and Menzel in 1937, its
life span is 36 years, almost the same duration as the cur-
rent era of interstellar communication. It is true that now
the entire universe awaits, rather than our own parochial
solar system. But whether lack of detections, political will
or funding results in a limited life span for modern SET],
and whether a century from now it will be seen as only a
curious episode in the history of science like its predeces-
sor, only the future will tell. Either way, both eras are a
part of the venerable tradition of the search for humanity’s
place in nature.

Steven J. Dick is an astronomer and historian of science at
the US Naval Observatory in Washington, DC. His book The
Biological Universe: The Twentieth Century Extraterrestrial
Life Debate and the Limits of Science is currently in press at
Cambridge University Press. This article is a much abridged
version of a fully annotated paper given in the SETI sessions
of the 44th Congress of the International Astronautical
Federation, held in Graz, Austria, in October 1993.
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INTRODUCTION

During the vears 189 -1:1924 three experimental scientists, Nikola Tesla, Gug-
lieltmo Marconi, and David Todd (working independently of each other) observed
laboratory data and related phenomena which suggested the possibjlity that they
were monitoring interpianetary communicatioas. During the same period (1899-
1324) the Russian theorist Konstantin Tsiolkovsky deduced a model of an intelli-
gence existing independently of terrestrial influence.

Tesla, Marconi, and Todd did not know that they were working with identical
data, nor did they know that these d.ta corroborated, in a quantitative manner,
the theoretical model built by Tsiolkovsky.

This paper presents the investigations and experimental data of Nikola Tesla,
Guglielmc Marconi, and David Todd. The data are first brought together in a
histo-ical model (1899-1924), and then are shown to be the natural complement
of a current theoretical model (1959-1962). These data are then recommended

for assembly into a quantit: tive model according to the theoretical outline de-
scribed by Tsiolkovsky. *

Our purpose in this paper is to examine the original data of Tesla, Marconi, and
Todd in response to a rhetorical inquiry presented by the Office of the Director

of Defense Research and Engineering, asking: ""What research is being done to
keep abreast of the scientific advances of the past ... to see that there is not
needless duplication of effort? Did the advances of the past fail to find appli-
cation due to a lack of need for application at the time, or failure to have developed
some techrique or material ancillary to the application of the scientific advance ?''l

SN

kovsky are omitted and only as much historical background is used
‘to establish a chronology of events.

Tesla: Experiments in High-Frequency (1892-1907)

As carly as 1892 Nikola Tesla had defined the use of the magnetic field of the
terrestrial globe as a means of signal and energy transmission. To reduce
this idea to practice, Tesla designed and built equipment 3 capable of producing
high-frequency currents, including the ability for tuning both transmitting and
receiving coils tu any desired frequency or wavelength, 4

In a paper delivered at the 1893 meeting of the National Electric Light Associ-
ation, Tesla stated that the purpose of his laboratory investigation was to know
what is the capacitance of the earthk, and what charge does it contain if electrified.
""Thougl we have no positive evidence of a charged body existing in space without
other oppositely charged electric bodies being near, ''said Teela,' there is a fair
probability that the earth is such a body, for by whatever process it was separated#
+». it must have retained a charge as occurs in all processes of mechanical separa-
tion, " 5

Tesla continued his lecture, stating that the intent of his calculations was '’ ..
to ascertain at what period the earth's charge when disturbed, csciilates, with
respect to an oppositely charged system or known circuit,' © In effect Tesla
was theorizing that the planet earth has a circuit-identification, i. e., a "signa-
ture'' of its own, and that, given the proper equipment, he could broadcast this
identity wholesale into the univexse.

By 1896 Tesla had developed a prototype oscillator of sufficient capacity that he
was able to demonstrate a "'loop" circuit which was tied in with the earth's mag-
netic field. Tests of the oscillator at the Houston Street Laboratory (New York)
in 1896 are best remembered for the '"earthquake' tremors that were distributed
over an ars~ of twelve city blocks. Three years after the Houston Street effort
Tesla was now ready to begin a full scale experiment. For this purpose he had
constructed a special laboratory near Colorado Springs, Colorado.

The Colorado laboratory (Figure 1) was located on a vast expanse of plain, 2000
meters above sea level. The entire laboratory was designed in keeping with
Tesla's plan to make the terrestrial globe a propagation device for the trans-
mission of energy,

With reference to Figure 1, the mast is 280 feet high and is topped with a copper
ball approximately three feet in diameter. The interior of the buildir ; was walled
in a circular manner to accommodate the winding of a primary coil 75 feet in
diameter. In operation, surges of power were driven, alternately, into the earth
and outward from the top of the mast. Broadcast wavelengths were registered

* Tesla's views regarding the origin of the earth are derived from ideas proposed

by Sir George Darwin (1845-1912), e.g., that the moon was torn from the earth =
by solar tides. cf. "Mysteries of the Moon," Dr, Harold Urey, New York Times,
October 8, 1961.
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at 2000 meters. | Banks oi incandescent lights "plugged into' the ground 26
miles from the laboratory-site glowed and flashed throughout the experiments.
Specialized instrumentation built to record the experiments at the Colorado
:abo.atory was sensitive to the point that Tesla could detect and catalog :very
type of atmospheric electrical disturbance within a radius of 1100 miles.

It was during the tests conducted in Colorado in 1899 that Tesla detected the
phenomenon which he described as an interplanetary communication, Speaking
of the data that, unexpectedly, had registered on his instruments Tesla said that
the signals took place '"... periodically, and with such a clear suggestion of
number nd order that they were not traceable to any cause then krnown to me,

1 was familiar ... with such electrical disturbances as are produced by the sun,
Aurora Borealis and earth currents, and I was as sure as I could be of any fact
that these variations were due to none of these causes. The nature of my experi-
ments precluded the possibility of the changes being produced by atmospheric
disturbances .... Although I could not decipher their meaning, it was impossihle
for me to think of them as having been entirely accidental ... a purpose was be-
hind these signals ®,,. they are the results of an attempt by some human beings,
not of our world, to speak to us by signals .. I am absolutel,; certain that they
are not caused by anything terrestrial.’ 9

Following the experience in Colorado in 1899, Tesla became increasingly reluc-
tant to release further dctails via the press and other public medi». There is
reason to believe, however, that the phenomenon Tesla recorded in Colorado,

in 1899, consisted of three parts which, eventually, Tesla identified in terms
analogous only to our present-day Information Theory. Tesla's efforts to respond
in kind with a fourth part were therefore understandably obstruse to the point
where '"... for particular reasons,'' he said, the "... full technical report de-
scriptive of the apparatus and results would be reserved for the records of the
academies of science." 10

Marconi-Todd: Observations and Experimentation (1899-1924)

On March 27, 1899, while Tesla was completing construction of the Colorado
laboratory, Guglielmo Marconi concluded his first significant communication
experiment: wireless transmiasion /receiving across the English Channel.

The achievement (transmission of the code-letter ''V'" from Wimereaux, France,
to South Foreland, England - a distance of 50 miles) was the culmination of per-
sonal convictions and Jaboratory efforts :losely resembling the equipiaent approach
taken by Tesla. '"Electrical actions or manifestations, ''said Marconi in 1897,
delcribhgg his basic patent, ''are transmitted through the air, earth, or water by
means of electric oscillations of high frequency", 11 And again, as with Tesla,
Marconi's method of inquiry was to search for, and to duplicate the prototypes
a!_rel’dy existing in nature. 12 Experimental techniques, according to Marconi's
view are ... no more than a simplc consequence of observing and studying the

|
&

means employed by nature to obtain her effects of heat, light, of magnetism
across space. As the heat an< light of the sun upon which depend the life of

our planet are transmitted across millions and millions of kilometers of space,
as the light of the most distant stars, as the electrical and magnetic pertur-
bations of nature are manifested to us after having crossed the most immeasur-
able distances, it appeared to me EMarcong that by adopting means similar to
those adopted by nature, it should be possible to transmit these effects at our
will,.." 13 The correctness of Marconi's approach, i.e,, finding his proto-
types in the phenomena of nature, and implementing his findings with compatible
devices, was aptly dernonstrated on December 12, 1901, with the transraission

of the first transatlantic message. Signais (a repetition of the code-letter ''S'')
sent from the 25 Kilowatt station at Poldhu (Pold-ju) in Cornwall, England, were
received via a kite-Lo.ne antenna flown from St. Johns, Newfoundland, a distance
of 1800 miles. Following this success and the eventual establishment of an inter-
national Wireless Telegraph Company, Marconi once again turned to basic research.

To ensure personal independance, Marconi fitted out a floating laboratory (the 220
foot yacht Elettra). In this environment Marconi could work' ... at 21l hours of
the day and the night, finding without delay suitable grounds for all kinds of experi-
ments which would be difficult and cornplicated to carry out on land." 14 It was

in September, 1921, aboard the Elettra, while conducting atmospheric experiments
in the Mediterranean area, that Marconi detected the phenomenon which he
described an an interplanetary communication. The first report of this experience
was released by J. C. H. MacBeth, London Manager of the Marconi Wireless
Telegraph Company.

""The signals,' MacBeth said, 'registered high in the meter band, although the

maximum length of earth-produced waves at the time was 14,000 meters. The

theory that the waves were produced by electrical disturbances was disproved by

the regularity of the pulses. Although the pulses apparently consisted of a code,

the only signal similar to earth codes was one resembling the letter '""V' in the

Marconi Code. Marconi himself expressed the belief that the signal had originated
. at some point in outer space,' 15

In his own discussion of the signals Marconi stated that he expected interplanetary
communiczations to take the form of a '.,. transmission of pictures accompanied
by a simple code. ' 16 In this statement Marconi anticipated by 3 years the results
of the remarkable ''listening' experiment conducted by Dr. David Todd, then pro-
fessor of Astronomy at Amherst College, Massachuseits,

On the night of August 22, 1924, the planet Mars approached to within thirty-four
and a half million miles. }!7 Realizing that this close an approach would not come
again until the year 2000, a "listening'' experiment was arranged by Dr., Todd,

At Dr. Todd's suggestion the U, S. Government, through diplomatic channels,
requested that all countries with high-power transmitters turn-off their equipment
for 5 minutes every hour from 11:50 P, M. August 21, to 11:50 P, M, August 23, 1




and images (Figures 2 and 3). A most interesting comment here, and certainly
beyond explanation, is Marconi's emphatic statement tothe press (September,
1921) following his own experience of monitoring signals originatiag from an
unknown point in space, that he fully expected inter-planetary communication to

be in the form of "... transmission of pictures accompanied by a simple code, ' 32

The final piece of information carried over from the historical model is the data
representing signal-to-response time. Tesla's experience, as we have notcd
earlier, is identifiable with the Budden and Yates conclusion poirting to the exist-
ence of a system f{ixed in space relative to the earth and moving in orbit per-
manently with the earth, 33 and with F. D. Drake's theory of a passive observa-
tion system tuned to detect and to respond quickly to new sources of electromagnetic
radiation. With Marconi and Todd, however, the signal-to-response time on both
occasions was 22 years. And here, too, the historical model agrees most exactly
with the contemporary theory that the probability of occurrence of life in the universe
is best predictable on the basis of considering first those stars most resembling
our own sun. The following table, prepared by Su-Shu-Huang 34 of the lnstitute of
Advanced Studies, at Princeton, quantitatively reconstructs this theory:

NEARBY STARS ON WHOSE PLANETS (if any) LIVING
BEINGS HAVE A BETTER-THAN-AVERAGE CHANCE
TO DEVELOP

Distance in Spectral
- Star Light Years Type Luminosity
- G2 1.00
: K2 0.34
R 0.38

The Antecedence of the Historical Model

The experience of Tesla, Marconi, and Todd were, respectively, perscnal
and individual: there was no joint effort or comparative analylilleilher
before or after the experience, In each instance a particular phenomeiion
was observed and recorded - and nothing more. As discrete cvents re-
preseatative of isolated scientific phenomena distributed over the years
1899-1924, the value of each evernt at the time of occurrence was, there-
fore, impossible to ascertain, In compositc form, however (ac hrought
together in Figure 4), there comes into existence and without in any way
distorting the individual events thrmselves - an inter-relationship of
events. This inter-relationship (and the potcntial it carries) is the male
factor that makes theory come alive with meaning. For this reason neither
the events of the historical model not the data of the theoretical construct
can, alone, be meaningful. The fact that the historical model came into
existence first, and that the shaping of the theoretical model came 35 years
later (beginning in 1959), is Jess important than the fact that each is a
natural complement to the other.

Tsiolkovsky: An Advanced Theoretical Model

In the development of a theoretical model to give meaning to the historical events
of 1899-1924 we have used the interim period of 35 years as o guarcntee, i.e., an
insulation, to ansure that the complementary matching is natural rather than

We have presented an historic approach to the subject and, deliberately

collusive,
t for a specifi.

have avgided any attempt to interpret the data, reserving this subjec
paper. 3
As a preliminary estimate, however, there are indications that the final inter-
pretation will proceed more along the lines of Information Theory, and Image
Proceosing, rather than in the conventional manner of reducing signals to alpha-
The factors of guidance in this future eifort are the intuition
inherent in the advanced theoretical model proposed by Konstantin T siolkoveky
(1857-1935). Inthe same manner that the model comprising the historical events
of 1899-1924 is complementary to the opinions of the present-day lc(mtﬂ@é com-
munity, so too can we predict with some accuracy that a quantitative analysis of
these pame historical data will advance the state of the art to the level of Tsiolk-
ovsky's theory of inter-planetary communication. RRRRPR P A

numeric characters.

Fven before Shannon's development of the Information Theory (1948
bad maintained that ",.. the simple repetition of signals is an o
convenient only in the initial stage of interstellar communicati
short and simple signals, " 36 Probing deeply for answers
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