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SIMPLE

here are many things that excite me
I about the times in which we live. One is

that I have been privileged to witness a
perceptual revolution. Just 50 years ago, every
credible authority maintained that mankind is
alone among the stars—the sole sentient
species in the vast cosmos. Today, the over-
whelming preponderance of scientific thinking
holds that we are not. How quickly we have
completed the Copernican revolution!

In these pages. we'll explore the pertinent
cosmological evidence that leads most knowl-
edgeable scientists to envision a universe teem-
ing with life. We’ll see why many astrophysi-
cists believe that the best evidence of extra-
solar civilizations is to be found in the micro-
wave spectrum. If these lines of thinking are
correct, it is you, the radio amateurs and micro-
wave experimenters of planet Earth, who have
the best chance of detecting such evidence. I'll
lay out a strategy for amateur SETI—a Search
for Extra-Terrestrial Intelligence involving sev-
eral thousand hobbyists that can rival any gov-
ernment search ever proposed and denied fund-
ing. Finally, I'll list the equipment require-
ments for you to join the team: the microwave,
computer, and digital signal processing (DSP)
hardware and software that would make a plan-
et like our own visible from across the galaxy,
and which is today within your grasp.

Each of these topics is worthy of an article,
so my comments will, of necessity, be cursory.
For those interested in pursuing this subject fur-
ther, abundant literature exists, much of which
is available through The SETI League.

So, who is SETIS

Not too many years ago, when I wrote about
a previous amateur breakthrough, people would

ask: “Who is OSCAR?” The present acronym
represents the Search for Extra-Terrestrial
Intelligence. It was coined in the 1960s to
describe the use of radiotelescopes to seek out
electromagnetic signals of possible intelligent
origin, emanating from beyond our planet.
Dozens of such searches have been conducted
over the past 35 years, with some interesting
results, none yet conclusive. On the other hand,
not only have we not yet scratched the surface,
we haven’t even found the itch. We have sur-
veyed several thousand stars, for brief periods
of time, at limited frequencies. But with an esti-
mated two hundred billion stars in our galaxy,
and perhaps a hundred billion other galaxies,
we have a long way to go before we can start
drawing any conclusions.

In fact, logic and probability theory suggest
that we should nor have yet succeeded in
receiving intelligent signals. SETI pioneer Dr.
Frank Drake, who conducted the first search in
1960, now estimates that there are perhaps
10.000 advanced civilizations in the Milky
Way Galaxy.! That makes each star we survey
a 20 million-to-one long-shot. To have found
the elusive needle in the cosmic haystack by
now, would be equivalent to walking into the
Library of Congress blindfolded, selecting one
book at random, and getting home to find that
we had checked out Macbeth. If we try, and
fail, does that mean that Macbeth does not
exist? The data is incomplete.

Then again, our elected leaders are hardly
averse to drawing conclusions from incomplete
data, and acting upon them precipitously.
NASA once had a modestly funded SETI
effort, which consumed about a tenth of a per-
cent of the agency’s budget. Both a targeted
search of likely candidate stars and an overall
sky survey were initiated in October 1992 (sig-
nificantly, the 500th anniversary of Columbus’
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first voyage of discovery). Absent immediate
results, NASA’s funding was suspended by
Congress just one year later, and both searches
were curtailed. The SETI League, SETI
Institute, Planetary Society, and other organiza-
tions are now trying to privatize those efforts.
The SETI League was founded in 1994 as a
membership supported, non-profit [501(c)(3)]
scientific and educational corporation. Our
charter involves organizing and conducting an
electromagnetic search of the skies, to spot sig-
nals of possible intelligent origin. This search
will involve thousands of radio amateurs,
microwave hobbyists, and DSP experimenters
around the world, working in concert to accom-
plish the seemingly impossible. In other words,
we seek to do what hams have always done!

Cosmic evolution

Current thinking, as first theorized by George
Gamow, holds that the universe began as a sin-
gle, extremely dense point in space-time, which
exploded perhaps 9 to 18 billion years ago, and
has been expanding and cooling ever since.
Gamow’s evidence in support of this theory
was the consistent red-shift (decreasing fre-
quency Doppler shift) that Edwin Hubble had
measured in distant galaxies. Fred Hoyle deri-
sively dubbed that universal birth the Big Bang,
and the name stuck. Gamow’s theory further
predicted that the Big Bang should have left a
residue of microwave radiation, which was
indeed first measured by Arno Penzias and
Robert Wilson in 1965. The so-called Three
Kelvin (3K) Background Radiation has been
reaffirmed countless times, and stands as the
best evidence to date of an expanding universe.

Our uncertainty as the exact age of the uni-
verse stems from our inability (thus far) to pre-
cisely measure the Hubble Constant, which
relates to the rate of expansion of the universe.
Since measurements from (appropriately) the
Hubble Space Telescope bring us a new esti-
mate every few weeks, I've taken to calling this
number the Hubble Variable! We do know that
our planet is on the order of four and a half bil-
lion years old. Thus, the Earth appears to be
only half to one fourth the age of the universe.
This is significant, because it suggests that our
planet (and the star around which it revolves)
are youngsters—relatively new arrivals on the
cosmic scene.

Our rather ordinary star is but one of perhaps
two hundred billion in its galaxy (which we call
the Milky Way), and perhaps a tenth of those
stars appear to be of similar size, heat, and
composition to our Sun. Although we can not
detect planetary systems optically,? they evi-
dence themselves in several other ways, and
everywhere we have looked for planets, we

have detected what we believe to be indications
of their presence. It is theorized that the forma-
tion of planets is an essential process by which
a rotating star dissipates some of its angular
momentum. So planetary formation appears
commonplace, and we can assume that each of
the sun-like stars in our galaxy has its own ret-
inue of planets. Because the stuff from which
our planet is made is hardly unique to Earth,
but common throughout the cosmos, we can
expect at least some of those hundreds of bil-
lions to have a rocky crust, liquid oceans, puffy
clouds, and nitrogen skies. What Star Trek calls
“M-class planets.”

Finally, our galaxy is one of perhaps a hun-
dred billion such star groups in the universe.
Now there’s no reason to expect the laws of
physics, or chemistry, to be different in those
other galaxies, from the ones we observe on
Earth. Which leads us to image the existence of
countless billions of Earth-like planets circling
Sun-like stars. And remember, most of these
planets are older than our homeland, and have
had more time to spawn their particular ver-
sions of life.

The emergence of life

Perhaps the most amazing aspect of our exis-
tence is that life evolved from non-living things!
Not just any non-living things, mind you, but a
specific group of complex organic molecules
called amino acids. Of course, we have no way
of knowing that life on other planets is neces-
sarily “organic” as we use the term, but let’s
assume for just a moment that it is. (If we’re
wrong, this suggests the existence of more, not
less, life than I am supposing.)

One of the most important contributions of
radio astronomy is its ability to discern the
composition of its target objects. Not just stars
(which we know to burn primarily hydrogen
into helium); radio telescopes can measure the
composition of interstellar gasses and molecu-
lar dust clouds as well.

The presence of abundant interstellar hydro-
gen was first detected by Harvard University
graduate student Harold Ewen and his advisor
Edward Purcell, in 1952, by measuring its 21-
cm microwave emissions.3 In 1963, a group at
MIT’s Lincoln Laboratory first detected the
characteristic 18-cm emission of interstellar
hydroxyl ions. We shall learn shortly about the
significance to SETI of these two spectral emis-
sion lines. Less well known, but even more
important for discussions involving the origin
of life, is that dozens of complex molecules,
many organic, have also been detected in the
interstellar medium. A partial list includes:
cyanogen, ammonia, water, formaldehyde, car-
bon monoxide, hydrogen cyanide, cyanoacety-



lene, methyl alcohol, formic acid, carbon
monosulfide, silicon oxide, carbonyl! sulfide,
acetonitrile, isocyanic acid, methylacetylene,
hydrogen isocyanide, acetaldehyde, methyl-
eneimine, deuterium cyanide—the interstellar
medium is anything but an empty void. It’s a
veritable chemistry set.

But can it spawn life? Nobel chemist and
SETI pioneer Melvin Calvin believed so. At
Berkeley in 1951, he sparked a mixture of car-
bon dioxide, hydrogen, and water with an ener-
gy burst from a cyclotron, and produced organ-
ic chemicals—some of which are known to be
precursors of life. In 1955, another graduate
student, Stanley Miller, working with his advi-
sor Harold Urey at the University of Chicago,
restructured the Calvin experiment with an
even more startling result. Using several of the
precursors form the above list, they produced a
wide variety of amino acids!

If solar systems indeed condense out of the
interstellar medium, then the chemicals of life
may be found on countless planets. Necessary
energy sources (lightning. volcanism, whatev-
er) are readily available. Building amino acids
appears relatively easy. In fact, “alien” amino
acids have already been found in meteorite
fragments,* so we know they are commonplace
in the cosmos, by no means unique to Earth.
The clincher is that, using an electron micro-
scope, Hans Dieter Pflug has detected what
appear to be micro-organisms within mete-
orites! They’re only fossilized bacteria, but
they certainly present us with our most promis-
ing evidence of the existence of alien life.

Now it’s a long way from bacteria to think-
ing beings capable of harnessing electromag-
netic communications (and hence detection by
our radiotelescopes). On the other hand though,
the number of potential life sites in the universe
is truly mind-boggling. If we take the Milky
Way to be typical, there are on the order of a
million billion billion “good” suns among the
galaxies. Should intelligent life not have
evolved on planets orbiting a good many of
those suns? If an infinite number of monkeys
sits down at an infinite number of typewriters,
one of them is bound to write out the whole
Encyclopedia Galactica.

How to search

We don’t know for certain that all species
eventually develop electromagnetic communi-
cations, but it’s a safe bet some do. Photons
are, after all, the fastest space ships we can
imagine. Radio communication is cheap, and
quick. and easy to learn. If we can figure it out,
the assumption of mediocrity suggests, then so
can more advanced civilizations, who may have
been around millions, perhaps billions, of years

longer than ourselves. Okay, so maybe a given
technologically advanced civilization adopted,
and then abandoned radio communications a
billion years ago. No matter. If they are a bil-
lion light years distant, their photons are just
now reaching us, and are in fact falling silently
on our heads even as we speak.

The greatest obstacle to interstellar commu-
nication is naturally occurring noise. Galactic,
cosmic, quantum, and synchrotron noise
sources span the spectrum, but they aren’t uni-
form. The quietest part of the sky, the 1 to 10
GHz microwave window, is a logical starting
point, and by no means geocentric. But we're
taking an incredible bandwidth here. Can we
narrow the search spectrum?

Most SETI scientists think we can. Toward
the bottom of the microwave window are two
rather strong spectral radiation lines, emanating
from hydrogen and hydroxyl, among the most
abundant substances in interstellar space. It has
long been suggested that between these two
markers falls a natural, universal communica-
tions band.

Significantly, hydrogen and hydroxyl are the
disassociation products of water. Although we
needn't limit our search to water-based life, it’s
interesting to speculate that others might recog-
nize an additional significance to these two fre-
quencies. Dr. Bernard M. Oliver, retired vice
president of engineering for Hewlett-Packard
Company, headed NASA’s SETI office until it
was closed, and was senior technical advisor for
the SETI League until his death last November.
It was Oliver who, in a 1971 study,’ first sug-
gested scanning the cosmos between the hydro-
gen and hydroxyl lines. He coined the rather
poetic term for this proposed communications
band. “Where shall we seek out our kind?”
Oliver asked. “At the water hole, where species
have always gathered.”

Other frequency bands than the water hole,
and other technologies than microwave, are cer-
tainly worthy of SETI consideration. In fact, a
good deal of attention is being paid to Optical
SETI. by optical astronomers who, after all, do
have a 400 year head start on their radio coun-
terparts. But since radio waves are what the ham
community knows best, it is here that | propose
concentrating our amateur SETI efforts.

The water hole extends from roughly 1420 to
1660 MHz, a bandwidth of 240 MHz.
Monitoring it at, let us say, 10-Hz resolution,
we have 24 million channels to scan.
Consequently, much SETI research has been
devoted to developing mega-channel real time
spectrum analyzers. This can be approached as
a digital signal processing project, an area in
which hams are emerging as the technological
innovators. The AMSAT/TAPR DSP-93 pro-
ject, for example, may not be capable of scan-
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ning the entire water hole in real time, but it
can certainly cover audio bandwidths, at rea-
sonable resolution, with astounding sensitivity.
Given the appropriate accompanying software,
there’s no reason not to believe such DSPs
capable of recognizing very weak coherent sig-
nals coming out of our microwave receivers.

The late NASA SETI study had two comple-
mentary components: a targeted search and an
all-sky survey. The former, involving parking
on likely candidate stars for long periods of
time, is well suited to large, steerable dishes
with their narrow beamwidths and high sensi-
tivities. If we guess right as to which stars are
likely candidates, the targeted search will pro-
vide us with the greatest likelihood of immedi-
ate success. But because we only know of a
limited number of relatively nearby candidate
stars, concentrating our search in their direction
may cause us to miss an equally good star of
which we happen to be unaware.

An all-sky survey, on the other hand, makes
no a priori assumptions as to the most likely
direction to explore. The sky survey attempts
to sweep out the entire sky that can be seen
from a given location. No antenna tracking is
required, because it is sky. rather than individ-
ual stars, which we seek to survey. Therefore,
we can use our antennas in drift scan mode, as
Grote Reber did when he invented the radiote-
lescope,® by aiming in a north/south line, let-
ting the Earth turn the antennas, and varying
only their elevation.

Since large antennas are quite narrow, the sky
survey is better performed with dishes of moder-
ate size. Of course, smaller antennas have less
gain, so to achieve reasonable sensitivities, they
need to scan for extremely long periods of time.
The sky survey approach, it would seem, is ide-
ally suited to the community of radio amateurs
and microwave experimenters. This is the area
in which I feel hams can make their most signif-
icant SETI contributions.

Why to search

Any endeavor that commits significant
resources must promise substantial benefits, if
it is to be justified. In this section, more philo-
sophical than technological, I'd like to quote
the rationale given by some of the SETI pio-
neers. Their comments are gleaned from the
references that appear at the end of this article.

“We believe such a coordinated
search program is well justified on
its scientific merits. It will also have
important subsidiary benefits for
radio astronomy in general. It is a
scientific activity that seems likely
to garner substantial public support.
“You find out who you are. It’s a

basic question. Are there beings in
some sense like you, elsewhere in
the universe, or are we the only
ones around? It touches deeply into
myth, folklore, religion, mythology;
and every human culture in some
way or another has wondered about
that kind of question. It’s one of the

most basic questions there is.”
—Dr. Carl Sagan, Duncan
Professor of Astronomy, Cornell
University

“...a vast body of knowledge will
have accumulated over the aeons,
and this knowledge is accessible to
any race whose technological
prowess qualifies it.
“] have termed this body of knowl-
edge our galactic heritage, and [
believe that access to it would truly
be the most important event in the
recorded history of man. The galac-
tic heritage could include a large
body of science that we have yet to
discover—answers to questions that
we haven’t even thought of ...
“But more important, I think, would
be the societal benetits. We will be
in touch with races that have
achieved longevity. The galactic
community would have already dis-
tilled out of its member cultures the
political systems, the social forms,
and the morality most conducive to
survival, not for just a few genera-
tions, but for billions of years. We
might learn how other races solved
their pollution problems. their eco-
logical problems, and how they
have shouldered the responsibility
for genetic evolution in a compas-
sionate society.”
—Dr. Bernard M. Oliver, former
Vice President of Engineering,
Hewlett-Packard Company;
Senior Technical Advisor, SETI
Institute

“There are few questions that more
excite the curiosity, the imagination
and the exploratory bent of modern
man than the one posed in this
study: Are we humans alone in this
vast universe? The question is usu-
ally expressed in terms of other
possible intelligent beings, on other
planets. The philosopher in me
would want to believe that if there
are other intelligent beings, they are
also free, and will use that freedom



to try to find us. The basic problem
to which this study is addressed is
similar: Will we use our freedom to
find them? What priority should
this search have for modern man,
everywhere?
“I must now mention God—other-
wise quite properly unmentioned in
these scientific studies—and must
go a step further and pose the ques-
tion: Can a religious person, or
even more, a theologian, possibly
be legitimately involved in, even be
excited by these discussions of the
possibility of other intelligent and
free creatures out there?
“As a theologian, I would say that
this proposed search for extraterres-
trial intelligence (SETI) is also a
search of knowing and understand-
ing God through His works—espe-
cially those works that most reflect
Him. Finding others than ourselves
would mean knowing Him better.”
—Father Theodore M. Hesburgh,
C.S.C., President Emeritus,
University of Notre Dame

=...the lesson we have learned from
all our previous searching is that the
greatest discovery is not a simple
one to make. If there were once
cockeyed optimists in the SETI
endeavor, there aren’t any now. In a
way, I am glad. The priceless bene-
fits of knowledge and experience
that will accrue from interstellar
contact should not come too easily.
To appreciate them, we should
expect to devote a substantial por-
tion of our resources, our assets, our
intellectually vigor, and our
patience. We should be willing to
sweat and crawl and wait.
“The goal is not beyond us. It is
within our grasp.”
—Dr. Frank Drake, Professor of
Astronomy and Astrophysics,
University of California, Santa
Cruz; President, SETI Institute

“I think the SETI enterprise can
best be understood as a kind of
exercise in the archeology of the
future. We are well aware of the
archeology of the past. We find a
site, a tumulus, or a ruin, and we
take a spade and dig into the
ground—and if we are lucky, we
discover Ur of the Chaldees or
something marvelous.

“Now we never thought that we
could examine the same thing in
reverse time. But in fact, in a way,
we can. We know that it is possible
that some other civilization, who
wants to, can bring us in. Of course
it will be their past, but our future,
which we are investigating to some
degree. Even though they are made
of different chemistry, even though
they have never seen our star, even
though they have nothing biological
in common with us, if they have
radio astronomy and the kind of
technology we are imagining, they
have very much in common with
us: the development of culture
which is unmatched in all the 10
billion species or more that have

come to the face of the Earth.
“So that is the story. Maybe the
spade will turn up a good site one
day. We hope it will. It’s just a
question of being patient. When
you’ve got the spade, and you know
the future is there, it seems very

wrong not to dig.”

—Dr. Philip Morrison, Professor
Emeritus of Physics,
Massachusetts Institute of
Technology

What can we do?

The beauty of SETI is that there's something
for everyone—enough work to spread around.
And if we succeed, it will not be the individual,
but all of humankind, to whom the glory will
accrue. What I intend to show you here is that,
should we succeed, it will be due not to any
individual effort, but to the cooperative efforts
of thousands of dedicated amateurs.

Consider that the average ham moonbounce
or TVRO dish has a beamwidth on the order of
three degrees. Let's put that dish on a transit
mount, and let the Earth be our antenna rotor.
Now the dish will be rotating at 15 degrees per
hour, which means a given star will be within
its beamwidth for at least twelve minutes.
Given existing amateur DSP technology, and
employing a few tricks, twelve minutes is
enough time to roughly scan about 14.4 kHz of
spectrum, at 10-Hz resolution (which I consider
consistent with the frequency stability of ama-
teur microwave local oscillators). But the water
hole is 240 MHz wide. which means to cover
our assigned swath of sky at all water hole fre-
quencies, we need to be listening for 16,667
days. That's a little over 46 years.

Well, perhaps a dedicated experimenter will
be willing to devote 46 years of his life to
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studying the sky. Tycho Brahe did. But a 46-
year search at a single antenna elevation will
only survey a three degree wide swath of sky.
To cover the range of declinations from south-
ern to northern horizon, we need to conduct 60
such surveys, which brings the time dimension
of the effort up to about 2760 years. And that
only covers the one hemisphere of sky we can
see from our QTH; a complete sky survey may
demand we spend as long searching from
Earth’s other hemisphere as well. So a dedicat-
ed amateur can complete one full sweep of the
water hole in just under six millennia!

On the other hand, 5220 experimenters can
do that same sky survey in just one year. Which
is why it becomes important to make SETI a
broad-based effort. And where but in the ama-
teur radio service are we as likely to find sever-
al thousand dish-equipped experimenters, scat-
tered around the globe, with the means to com-
municate, hence coordinate their efforts? I sub-
mit that the problem might have been tailor-
made for us.

What do you need to join the search? Here’s
the list:

1) a three-to-five meter parabolic reflector with
surface smoothness adequate for TVRO, or
23 ¢m moonbounce;’

2) a low-noise preamp that covers the 1.4 to
1.7-GHz range;

3) a downconverter (in the manner of the popu-
lar Rick Campbell/Jim Davey No Tune
Transverter Boards) to shift the water hole
down to a suitable IF;

4) IF amplifiers, filters, and a square law detec-
tor that will derive audio from that IF:

5) a digital signal processor, such as a computer
sound card;

6) spectrum analysis software, and a home
computer on which to run it.

That which you don’t build can be purchased
at a cost on a par with a typical OSCAR station.
Several hundred stations are already so
equipped. By the turn of the century, it’s possi-
ble several thousand will be, and then—well,
who knows?

I expect some kind of coordination to be
required, and that’s where The SETI League
comes in. We are a tax-exempt, nonprofit sci-
entific and educational organization devoted to
keeping the search alive. Our mission involves
research, economics, and more than a little pol-
itics. We will encourage restoration of NASA’s
SETI funding if possible, help to privatize the
effort if necessary, coordinate the efforts of a
wide range of SETI amateurs and professionals,
and educate the public as to the possible bene-
fits of the search. We also stand prepared to
assign particular amateurs specific search decli-

nations to assure full sky coverage, and will act
as a clearinghouse for information and results.
I'm sure once one suspicious signal is detected,
everybody will want to know where to point his
or her dish to help confirm it! The information
superhighway will certainly help, and we’re
already a presence there. If you happen to have
World Wide Web access, I invite you to browse
our home page. 1’s hypertext linked to numer-
ous other related Web sites. The Uniform
Resource Locator (a Web address) is
http://setil setileague.org/homepg.html.

A broad membership base will make it possi-
ble to put amateur SETI on track. It will also
enable us to keep our membership on track
with SETI-related information through a quar-
terly newsletter, and journal articles such as
this one. We hope to promote the best hardware
and software schemes to come out of the ham
community, and will design, prototype, and
evaluate various detection and signal analysis
technologies. For further information on join-
ing the SETI League, call 1(800) TAU-SETI,
or e-mail to info@setileague.org. In the immor-
tal words of Rick Blaine, “If that call comes,
and you don’t answer, you'll regret it. Maybe
not today, maybe not tomorrow. But soon, and
for the rest of your life.”

Conclusions

It’s my belief that radio amateurs and
microwave experimenters, with our limited
equipment but high level of dedication, have
every bit as much likelihood of success as do
operators of the world’s great radiotelescopes,
in detecting extraterrestrial signals of possible
intelligent origin. It is, after all, amateur optical
astronomers who have first detected the majori-
ty of comets, and radio amateurs who have pio-
neered most all of modern telecommunications
technology. And that which the scientific estab-
lishment has in the past regarded as impossible,
dedicated radio amateurs will doubtless accept
as just another challenge to be met.

[ like to view the SETI problem as an equa-
tion with four degrees of freedom: sensitivity,
frequency coverage, sky coverage, and time.
The amateur quest that I propose will of neces-
sity be weak in the first variable, moderate in
the second, but extremely strong in the third
and fourth. Using readily available technology,
a few thousand dedicated amateurs around the
world can, in twenty year’s time, repeatedly
scan all 47 steradians of sky, over the entire
water hole, to 10-Hz resolution, at sensitivities
that rival NASA’s late JPL All Sky Survey.

The Targeted Search aspect of the High
Resolution Microwave Survey is another mat-
ter. Abandoned by NASA due to lack of fund-
ing, it has resurfaced as Project Phoenix, under



SETT Institute sponsarship, Phoenmx stared
ohservations from a fdmeter dish al
Adistradin’s Parkes Observatory on February 2,
1995, and has alresdy surveyed aboot 20K} sun-
fike stars within | 50 Hght years of Eurh, s
astounding sensitivities, from 1.2 w0 3 GHz,
The two effors are, of course, complementary;
just as the Targeted Search was resumected as
Project Phoenis, so we hope will amuteur SET]
give lifie wo the Al Sky Sarvey,

If we do the search, and do it right, o genem.
thonet Frevim now wie Theither know for cenuin that
we are nod alone in the universe. or perhaps be
foreed 1o reloctantly conclude that we are,
Eithier possibility bougles the indgtination. So
ol us s seeking e ultimite DX Moybe it's
omly SWL, but it's the rarest grid square of
them all! ]

ANTICLE Srtns

| Dhtmi iy ihid s o i Bl pemwonind sasbalioin D v Do apiam, s
Hasgast tel for ymdify g vem (pesanen il i iy bpid o (B g i
by oy e vl o) ST wmbierre Tualy the vt Jajssoen = 5
i, iy b frsesd T ety evrrp awinenomy ieaibionsk il sl @ i
tivm i sk dile

2 Tirying vp oqmrsalip worw @ plare sebmmng o i o g bl e iy e s o
Vieniby it iy s rim nl 8 s acig

| Vit bt gtmr Patial| mn et Wirdal BT (10 105 @8 vanes
.-nnnﬂ.hlm e bl i du-mrnnl’nmr‘ ahial jy prkints's li
i w brariesi e nnel hemsisilon— il dugn Fh.'l

o [l wherw) amwnpies by e et o Famh, eeiliey petapm e csis
i 8 (e Sl | A TR Lo A 00 £ T AT
shinh s “vipm Gaanld il izl e |l kel | AN Bis e
Failh s vorgeriid enctusieeky of L hasdnl oo sl e o g
il e B laibl Usi wastiain iiphs bemtibe| == s = e i
ihwey e il wamaiwimail iwijii.

& Pl wiksly, gt off @ sy Db Ballive shap peogrmn @ Sl

Pyl weaunily. bivigihn eegrrtins. somin oo U beacdiog suaidds 19 taalio sl w
el Wi i i e s P g s e pdel
v i, e Werounct g bsfow e pans, s snide nl flae sl st paaiens S8 TH i
lixissarros s, Wher 50T Laagoies ared SET| Insditvisr bl B oty nepristing
L LA

0 Eskwr s alavncsd enpeeepr and paliv s WHTET, il e fes we
vialinnis lrsrifer i biis Pt panad v W b, Mies 0 J0EY Advismph b bing
i Ewryrel e g b s ey nneginned| s e pettiasy |10 § B
dvgapiing Vi 11k ietee diameis ol smsr i e e M s thas |
Juepres fvor it SEETTL o on manee meewin, i dis s esli map ol
1w Milhy Wy, Hofes mhismi e (idisionm drnmia mufllims of nimes i e o
wohi e Pesrrnd thansies psilicial Mg Ermidibrrial Cassries s
Aty daw bsyierer can eepmuteitly | Rober ulnmaiely s b lsman
Ry preierTm e b, rohe thes gl sk, L

T oy i 7 vy e et iy Fely 1l S i i SELTY o, oo
Tomn & matnn hode fomd corvainly i) 1 praciacds st i B o the
fimd et s @l Viie s R whin's comw b bwven an B
RIT), bt sl Jio smestin scsim il yobi alils o abisnnn o iy
Vebstigmnn il BN 0 T am s ligiiorm

MM AT

LI

. sty Vol P 1 e, Mol i, i U S O
(REZS LR LAY

1 i, Py il Moo P, miliin Foril Comiiiel Yabe Yk, Miw
hastraian [ isary Bk, |l

i Bisriald B Pl Pl Claln mo Klub, Son York, WOW Bl |99

A Wvaish Dl atel Dhirin Roitert, ) slymos Lluss Py ¥ Mo Yok Lell
Puhdrding. 154

A, Livwrjie Wirmwes o £ rwsmn o i | o, Baormeed Filiown feew Youl,
Wiking Preas, sl

& Thin il £ Dysdsmrs, Fiar Savim i fior [ieom (b Wi, P Ty, |Rarmam
P, [ 1900

T Vamd |1||Ih P Poreimi gt Deveen, Pies Windkl | bl Rmghigie, mnd
Wiamim. |98}

B i Juemrrme bl Ran: F Meadl o fosbing un e foisssdey Uinivernr,
farn Yok, Qihemmes | IHE)

W) L Krsres, Wiahar A piresspman 2l killdiin, Prssall, Can Uyyms s
Bk, 84

Pl dan Wovaiin, Wi B Fiiis, Pl CRis Oyonis Quisnad linmip, (2

i1 Pl u,-......;m..n.|||..;|..... ] Dol W, i, TV Moo
ety v, W ahnggions, LI BN WYL AR, 1T

[FR LY 'uhih-ulll uﬁll-#'\-q:u Bl u--lm o th Lo M Yoaih,
Wil i

18 Fikrn] S, A TE Blerrrry Visem, S, Uapvoraty s S doma P
(L]

ARTICLES
1 leery sl s v, Howrn Pt LT 7 Spwitipd, Temuaty 11, TOND, jRese
i

3 Lpmiin Hmrmmpan, 1 e by oo by Winkds ™ (VT i 10N, prigin
ATl

1 Wikt Marsmsi, =gl , "The Beibcirs Pressiils YET] Foguan ™ v 54
|1 g LT

d Cigmel Ui, “Wadiss Asimsing i 1he besch Us Fenmrste
el v, A Nplis, Nl R DUAY, paapes (10 3

& betrey S bl “Wsled Aatoteme sl Ok il faeiiin
Pl Jwii i W gt wimiig | mpes 2511

[ TR o Vi A.uL.tu,-&e Whabsprse * IBE Sgarviinm hlaali b81R
e A2

¥ Alictiark M e, "SETY » llog Clabactn Canifle” 8ot |neembyy 12-20
[, s 878,

W Wil 1 Mymictiel, “Ssantaig fro Bt m By Ssarmees W o

i apssmar kxopw Maws, %le=h [0 pages d%1

0 Wiz W Oihiis “The Seassh b Esmaermanig] Tnligapes,
Lapimrring sl Ve, Damsery VTS, pages 9 [0, W02

140, %01 Bt il Frank Dyl T fmash fio Eniprrsressisl BalpSagems"
Sowmifl A s, Ve IHTY, juge @500

TN WAL

| Wemiin il d papimymie . Newamn il The ST oages, D, 10 Mie 339
Lkt Foiry. S |y OILY

2 AETIKawa typmmiaty b Ahebrmes Dl bang b |74 e Rie,
Prerhemgh Mew aiige o (T

L SET Wipmay s ST hmaditiiig. MY Limakigs Dhiie. Wimisiain ¥ids
bt i

Cammpmetons Guomdy 85



