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It was also during this era that Archimedes (c. 287212 B.C.) built the world's first-so far as we knowplanetarium. In Henry King's classic book, Geared to the
Stars, we learn that Archimedes had made at least two
globes, one with stars on it and the other a mechanized
model of the Sun, Moon and planets. Quoting Cicero,
King wrote:

THROUGH THE EYES
OF THE COMET

Archimedes deserved special admiration
because he had thought out a way to represent
accurately by a single device for turning the globe,
those various and divergent movements with their
different rates of speed. And when Gallus set the
globe in motion, it was actually true that the moon
was always as many revolutions behind the sun on
the bronze contrivance as wou Id agree with the
number of days it was behind in the sky. Thus the
same eclipse of the sun happened on the globe as
would actually happen, and the moon came to the
point where the shadow of the earth was at the very
time when the sun (appeared?) out of region.

Von Del Chamberlain
Hansen Planetarium
Salt Lake Cit}!; Utah
Reprinted with permission from
IISouthern Skies," August, 7984.

Author's Note: The following is a banquet lecture
presented at the Southeastern Planetarium Association
Conference in Bradenton, Florida on June 27,· 7984.
It made use of many projected images which readers of
this journal can well imagine. For clarit}!; a few of the
scenes are noted in parentheses. Otherwise, the text is
not edited.

It was a model according to Aristotle and those who
recited his catechismic rhetoric.
The comet may have looked like this in the night sky
. .. and its view of the night Earth would have looked like
this (dark slide) ... as those greats and others on Earth
looked at it.

Perhaps it was thousands of years ago that the
comet now known as Halley's began swinging past Earth,
blossoming in the sky to signal another human epoch.
No one knew until near the end of the 17th Century
that it was a singular object. I thought it would be fun
for us to look at planet Earth, and at ourselves, as though
we could see through the eyes of this solar system probe
each time it swept by. Let us begin with what may be
the most ancient record, 256 B.C. - year "zero" in
Halley's Comet years.

Again and again the comet dipped out into the darkness, then back into the sea of solar radiation. In 12 B.C.,
its third year, it was seen over Rome, observed by the
Chinese, and likely seen by a world-wide audience who
wondered at it and created interpretations of its meaning.
The 12 B.C. appearance would be interpreted some 1,300
years later by an artist as the Star of Bethlehem. Had the
comet looked down on the night side of the Earth it would
have seen this (dark slide).

Aristotelian physics had begun its two thousand
year domination of scientific thought. We had seen a
variety of mythological interpretations of the world and
several significant early scientific ones. Aristarchus of
Samos (circa 310 B.C.) had already stated the notion of
a Sun-centered system.

It came past about 141 A. D. (fifth cycle) during the
era when Ptolemy (c. A.D. 90-168) wrote the Almagest
and made his celestial globe which contained the basic
motions we would one day see built into modern
planetarium projectors. Here, again is a night view of
Earth seen through the eyes of the comet (da:rk slide).

The 256 B.C. apparition of the comet was during
the times of Eratosthenes, who measured the planet, and
Hipparchus, who catalogued stars. One wonders what
influence this "hairy star" might have exerted upon those
astronomers. In those days, teachers of astronomy probably met their students under Nature's stars. The Armillary
Sphere was in existence and the Farnese Atlas, that marble
constellation sphere held by Atlas, stood in some place
of honor to depict human concepts of the starry sky
through which the comet glided. In Central America, the
Maya were counting the cycles of Venus. They, too,
probably noticed the Comet in the sky.

We all know the many examples of how this and
other comets were viewed as harbingers of disaster and
doom: the Battle of Hastings and death of King Harold,
depicted on the Bayeux Tapestry-the 1066 apparition
of Halley's Comet (sixteenth cycle)-is the best known
case of such comet-astrology.
In 1301 (nineteenth cycle), the artist Giotto (12661337) looked up at the comet. It became part of his
way of breaking from the stylized, religious Byzantine
tradition. Knowing that a comet had appeared over Rome
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after his marriage. In 1684, Halley decided to visit Cambridge to consult with Newton. In 1687, Newton's
appeared with the laws of motion and the
of mechanics including deduction of elliptical orbits.
We had entered the modern world of science.

in 12 B.C. - Halley's Comet-he depicted the comet as
the Star of Beth lehem. The Comet's view of the earth
(dark slide) ...
We can guess that th roughout the Dark Ages, each
ti me the Comet coasted by, it was blamed for plagues
and all sorts of human misery. The stars were regarded
by many as primarily intended to foretell and to guide
human events. Each sign of the zodiac was thought
to govern some region of the body and each planet
a bodily organ. "The macrocosm reflected the microcosm of man:' it was said.

The Gottorp globe had been designed (1650-54)
by Andreas Busch and others. Ten people could go inside it and watch constellations parade by. Henry
described it as:
... a large, hollow copper globe 3.1 meters in diameter, erected in a summer house in the castle gardens.
Visitors entered the globe through a small opening
in its lower section and sat on a circular bench
mou nted on a stationary platform. The globe was
then rotated on its inclined axis, apparently by a
water-wheel and gearing, whereupon constellation
figu res and gi It stars pai nted on its interior su rface and
illuminated by lamps rose and set relative to an artificial horizon. To represent the sun and moon, glass
balls could be moved in the zodiac, and at the centre
stood an earth-ball, about 15 cm in diameter.

When the comet came in 1531, (twenty-second
cycle), Columbus had visited America and Copernicus
(1473~1543) comtemplated his theory.
The 1607 (twenty-third cycle) apparition looked
down on Galileo (1564-1642) and soon after it graced
the sky th is mathematician and physicist poi nted his
telescope, eyes and brai n at the heavens to see, for the
first time, some details of the Milky Way, the Moon, the
Sun and the satellites of Jupiter. Johannes Kepler (15711630) used the 1607 appearance to "prove" that comets
"moved in straight lines:' amid his discoveries of the laws
of planetary motion.

Also by the time of the 1682 appearance of the
Comet, Erhard Weigel (1626-1699), professor of mathematics at the University of Jena, had erected a globe
made of sheet-iron and it carried a zodiac to which
model planets could be attached. To show stars, Weigel
pierced small holes in three sizes.

This time the comet looked down upon Francis
Bacon (1561-1626) who preached the doctrine of inductive, experi mental method, of the control and exploitation of nature. He taught that, "Nature reveals her secrets
when put to torture:' and advocated the collection of
masses of facts by observation and experimentation from
which generalizations could be induced. He was the
inspiration for those who founded the Royal Society. Of
the universe, Bacon said, "Give me motion and extension and I will construct the world:' and of himself, he
said, "I shall content myself to awake better spirits, like
a bell-ringer which is first up to call others to church."

Clocks and orreries now proliferated upon the Earth
as the Comet looked down. Halley predicted that the
comet would return in 1758. From this time on, the Comet would have a name and human concepts of comets
would begin to change. As the likes of Newton, Andreas
Busch and Halley looked at the comet in the night, it continued to see a bland night Earth (dark slide).
Halley was Astronomer Royal from 1720 until his
death in 1742. His scientific prediction was fulfilled when
the comet did come again in 1759 (twenty-fifth cycle),
while William Herschel played with musical instruments
rather than with telescopes. One year earlier Roger long
had made at Pembroke College in Cambridge a hollow
star globe 18 feet in diameter. This lowndes Professor of
Astronomy would take up to 30 people at a time inside
to explain the wonders of the starry universe. But, alas,
it suffered from poor attendance and was eventually
dismantled and sold as scrap metal.

The 1607 Comet must also have come to the eyes
of Rene Descartes (1596-1650) who proclaimed the
philosophy of a mathematical and mechanical universe.
He said, "the difference between civilized man and
savages is almost that between gods and men ... this
difference comes ... from the arts:' He was speaking
of the mechanical arts. Of Descartes it was said, "He
moved the intellects who have moved the world."
The 1607 Comet looked down upon the founding
of Jamestown and those colonists must have looked up
at the comet in the night. The comet looked down upon
the night Earth (dark slide).

Thirteen colonies prospered in North America,
George Washington was a young general and the French
and Indian War raged as the comet peacefully glided overhead. It looked down on Earth and saw ... darkness again.

The comet returned again in 1682 (twenty-fourth
cycle), seven years after the Greenwich Observatory had
been dedicated and eight years after the Danishman Olaf
Romer had ascertained the velocity of light. This time the
comet was seen by a man named Edmund Halley, just

The leonid meteor shower of November, 1833,
stole part of the show from Halley's Comet when it swung
by in 1835 (twenty-sixth cycle), as steam boats ran on the
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Mississippi and trains were running from Boston to
Worcester. Alvan Clark was about 31 years old. The Erie
Canal had opened ten years earlier and immigrants
streamed westward across America. A major growth
period in astronomical technology began, especially in
America, as the comet moved out, then back again.
Astronomical photography got started and the great
Yerkes 40-inch instrument was completed in 1897, nicely
in time for the Comet's next return in its twenty-seventh
cycle. Telescopes also appeared on Mount Wilson.

the moon and probes were being hurled past planets to
the delight of eyes and minds of Earth. These wonders
were portrayed to the mushrooming population of Earthlings inside sky theaters with simulators bearing the
names of Zeiss, Spitz, Goto, Minolta and others. (28
Halley cycles from globes to modern planetariums.)
The comet plunges faster toward us now, and we
who use planetariums create sequences of ideas, tapes
and images in attem pts to explore its wonder and significance to an expectant world, realizing that many will
be disappointed because the comet is not always spectacular in the sky. A few of us will explore the use of a
new type of astronomical projector, one with computer
generated images.

The last time Halley's Comet came near the Earth
it was observed more intensely than ever before. It was
beautiful to the eyes looking up from Earth, both those
of science and those of laymen. Comet pills and gas
masks were sold and the merchants capitalized upon the
wonder in the sky.

Observatories have spread upon the ground and
into the sky. A great observational technology awaits the
comet's return.
When it comes, the comet will "see" a new world.
A dramatic change is apparent! The night Earth is featureless no longer. It has suddenly erupted with constellations
which reveal a great technology and a human culture
caught in the struggle of using that technology without
extinguishing itself. This time the comet will be greeted
by robot messengers from Earth. It will be scrutinized
instruments which record across the electromagnetic
spectrum. It will round the Sun once more. We will
present our "Halley's" star shows for. our lifetimes and
leave the rest for futu re generations.

The night Earth is featureless
no longer. It has suddenly erupted with
constellations which reveal a great
technology and a human culture caught
in the struggle of using that technology
without extinguishing itself.
Now airplanes were seen in the sky and people
were trying to comprehend the ideas coming from Einstein.
The year the comet appeared, Edwin Hubble graduated
from the University of Chicago, not in astronomy, but
rather in law. Robert Goddard was 27 years old and was
a student at Clark University in Worcester.
The comet headed outward and as it receded,
Oscar von Miller, Walter Bauserfeld and a company called
Zeiss got together with the Deutsches Museum and created
the "Wonder of Jena:' As it played to audiences atop
the Zeiss factory (1923), Hubble discovered a Cepheid
variable in the great Nebula in Andromeda and thus determined that it was far outside our galaxy-a new dimension to human thought. The projection planetarium
appeared in North America in 1930. World Wars I (191418) and II (1939-45) had come and gone and Robert
Goddard passed into history. Fearful eyes looked upon
mushroom clouds and the energy of the atom was
becoming useful.

What will be the status of sky theaters when the
Great Comet comes again in 2061 (twenty-ninth cycle)?
Will they still exist at all? Perhaps the answer is to be
found in contemplation of the view of Earth the comet
will see in 1986. What will it see in another human cycle? Where will the dark places be? Will there be any
clear sky upon Earth at all? Will it be necessary to go into space to see the stars in all their glory? What intellectual stimulus will "looking up" give to the human
imagination? It just might be that star theaters will be the
only places on Earth where people gather to reminisceto remember what the stars looked like to Grandfather
and Grandmother-to reflect upon what started the ages
of intellect which eventually, ironically, turned night into day so that we could have fun longer, work and think
longer-so that we could build planetariums, telescopes
and place them in orbit in order to more fully understand the stars, but see them less well from Earth.

The comet rounded the bend and headed back as
the great 200-inch telescope was dedicated on Palomar
Mountain (1948). Our Galaxy was discovered, as was the
expanding universe. NASA was created and began, along
with Russia, to create a space technology. The lingering
radiation of the primordial fireball along with pulsars,
quasars and black holes were discovered. Men visited

I sincerely hope that there will be places to go and
stand and see natu re's stars in the twenty-ninth cycle, but
it just might be that those who follow us to hold our
pointers and create their versions of Halley's star shows
in 2061 might represent humanity's only way to see the
stars in an ever-increasingly controlled and simulated
world. I leave you to ponder that possibility. D
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possibly showering the Earth with fragments from space.
Appearances of these bri lIiant meteors are often accompanied by "sonic booms:' and reputedly, hissing and
roaring sounds. The combined phenomena can leave an
indelible impression on those who have witnessed it. That
people are awestruck by such events is evidenced by the
remarkable number of reports phoned into police
ments, radio stations, observatories, and planetariums.

IDENTIFYING
METEORIC SPECIMENS
Carl

J.

Wenning

Illinois State University Planetarium
Normal, Illinois

Since these spectacular displays come unannounced,
observations made by the average person are subject
gross errors and over amplification. Consequently, the
actual recovery of meteorites often depends upon outdoorsmen or farmers who spend a great deal of time in contact with or working the earth. These persons can usually
recognize the different nature of non-terrestrial mat~rials
and will often bring them to the attention of profeSSional
astronomers, planetarians, and even weathermen. It is
the liaison between the professional astronomer and the
general public, the planetarian, who might find himself or
herself encountering these "aliens" from the depths of
space; and it is these persons, you and I, who should know
how to take the next critical step of getting the outerspace
visitor into the hands of knowledgeable researchers.

With the approach of Halley's C.omet, the public's
interest in comets and cometary materials wi II increase
dramatically. Comets are responsible for meteor showers,
and as Immanuel Velikovsky mistakenly pointed out,
"meteor showers produce meteorites." Media hype undoubtedly will have a good many persons frantically
searching their back yards in hopes of finding a part of
Halley's Comet. This is just one of the symptoms of
"cometitus:'* With such interest in space bodies increasing, the number of "meteors" found will undoubt:dly
rise. Since planetarians supposedly know all there IS to
know about the sky, we may be called upon to identify
many such "meteors:' especially over the next few years.

Meteorites are critically important to our understand..
ing of the formation and evolution of the solar
Meteorites can tell us about the nature of the onglnal
material the time of its formation, the condition under
which it' was formed, and the time and place of chemical
differentiation within the solar nebula. Meteorites can tell
us of the nature of the forming parent bodies, and
to us of the conditions under which they once traveled.
Meteorites can tell us about initial chemical abundances
and might help us to infer ~uch more about our sol.ar
system. Clearly, we should be able to identify potential
meteorites and see to it that they are passed on to the
appropriate scientists for study.

If you are like many other planetarians, you probably have seen your share of meteorites. You might be
able to distinguish rather obvious meteorites from
"meteorwrongs:' but what do you do about those specimens that are more difficult to distinguish? Learning to
properly identify meteoric specimens is something that
all of us can (should?) learn to do. We also should know
who to turn to if the suspected meteorite demands further
study. What follows is a short summary of how one can
identify meteoric speci mens.

BUT FI RST, A UTTlE IN FORMATION
ABOUT METEORITES

Meteorites are known to come in three major varieties. These are the
meteorites, the nickel-iron meteorites and the
meteorites which are a combination
of ~inerals and metals. Each has its own characteristics
which make them easy to distinguish once their meteoric
nature is ascertained. Because of their different composition, meteorites vary considerably in size, weight, form,
and color. They frequently resemble terrestrial rocks and
man-made slags. Conseq uently, identifyi ng meteoric
specimens as such can be far from simple. A thorough
familiarity with a wide range of meteorites can make the
task much easier, however, and is the first and foremost
piece of experience that will help you to distinguish
between meteorites and non-meteorites.

Meteors are seen to streak through the sky at an
average non-shower rate of about six per hou r. Du ri ng
meteor showers this number may reach as many as several
thousand per hour (i.e., the Leonids in 1966). Meteor
showers that produce meteorites are much more rare, however. It is believed that only about 500 meteoric events
actually result in material hitting the earth yearly. With some
70% of that falling into the oceans, and the vast majority
never found or recognized, it is easy to understand why
only 4000 or so meteorites have ever been recovered for
study. (This number includes some 2000 specimens discovered in Antarctica over the past few years.)
Only the most spectacular meteors produce meteorites. These fireballs streak across the sky leaving in their
wake a brilliant trail of glowing, red, green or blue-white
gases. At ti mes the light of these objects rivals or exceeds
that of the full moon. Such fireballs frequently explode,

*Cometitu5 is a disease that affects gullible persons at the appearance of a bright comet. It can only be cured by the administration
of "comet pills,"
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Persons might bring you (as they have me) things as
common as minerals, cinders, volcanic scoria, 75-pound
lode stones, and even cannon balls! Identifying specimens as such might be difficult, but by being familiar with
meteorites, a planetarian might be able to tell the bearer
of such an item what it is not.

found in typical stony meteorites. This metal will appear as
streaks or i rregu lar patches on the prepared su rface of the
meteorite. These streaks tend to overlie any chondrules
(small grains of different minerals arranged in random orientations) that may compose the meteorite. Failure to detect
either metallic material or chondrules does not eliminate
the specimen from consideration, however, since meteorites without any such features are known to exist.

EXAMINING THE SURFACE
True meteoric specimens acquire in flight certain
characteristics that can help to distinguish them from
other objects of terrestrial origin. Stony meteorites are
generally equidimensional and smooth, with rough protuberances having been burned off during atmospheric
entry. I ron meteorites are more i rregu lar, with deep
gouges (called regmaglypts) and sharp pinnacles. Irons
frequently form rough pyramidal shapes, but less common are c1ub- or column-shaped specimens. Meteorites
of both types may exhibit evidence of fragmentation if
the meteor exploded during entry. These newly revealed
surfaces will show little, if any, evidence of ablation.

TEST FOR MAGNETIC PROPERTIES
The three main ferromagnetic materials are iron,
nickel, and cobalt; these materials are common to most
metal-bearing meteorites. Ferromagnetic materials, such
as pyrrhotite (FeS) and magnetite (Fe 3 0 4 ) are more common to the stony meteorites. These metals can be
magnetized or will respond to magnetic forces. A natural
remnant magnetism exists in some meteoric specimens,
but, as many specimens have been heated above the
Curie Point, what naturally induced magnetism remains
is small indeed. Testi ng for the presence of ferrous materials is simple, but not conclusive, as certain stony meteorites contai n no appreciable metals.

Newly fallen, unweathered stony meteorites will
usually be encased in a thin (1 mm. thick) fusion crust. This
crust, composed of silicates fused into a natural glass, is
normally black in color, but lighter colored crusts are
known. In any case, fusion crusts change to brown and
flake off as weathering processes oxidize the outer surface.

Sprinkle the filings obtained previously onto a
of paper. Sweep a magnet back and forth underneath
the paper. Any motion of the particles indicates the
presence of ferrous metals. Retain all filings that exhibit
any sort of motion in the presence of the magnet for
further study. (It is not necessary to separate
from non-magnetic materials.)

Recently fallen nickel-iron meteorites tend to have
a dark fusion crust made up of oxidized iron. As weathering processes attack the meteorites, the fusion crust flakes
away, revealing a rusty brown surface.

MEASURE THE DENSITY

Examine the specimen for the existence of a fusion
crust. Note that fusion crusts are indicative of partial melting of the meteoroids' surface. It only follows that jagged
surfaces, other than those directly caused by atmospheric
passage, would not survive the plunge to earth.

Meteoric materials are generally denser than
occuring field stones, and a measure of the density can help
distinguish between the two. Iron meteorites have densities
ranging from 7.7 to 8.0 grams per cubic centimeter.
fallen stony-i ron meteorites may have densities rangi ng from
4.5 to 6.0, depending on the percentages of composing
materials. Unweathered stony meteorites generally have
densities lying in the range of 3.3 to 3.8. Similarly, carbonaceous chondrites, a type of stony meteorite, may have
densities in the range of 2.2 to 2.9. Meteorites are generally
more dense than terrestrial stones whose densities are
centered about 2.7 grams per cubic centimeter. Consequently, distinguishing stony meteorites from earthen
materials is difficult on this basis alone.

EXAMINING THE INTERIOR
Suspected meteorites should not be cut or broken
to examine their interiors. Rather, it is preferred that a
small region of the surface be ground away using a very
hard file. Be certain not to use a soft file as residue from
the file may be imbedded in the newly prepared surface
and be mistaken for metallic bits composing the specimen. Be certain to retain all filings for further study.
When a small patch of the interior is exposed,
examine it for the presence of metallic substances. If the
surface appears entirely metallic in nature, the specimen
may be a nickel-iron meteorite or a metallic section of
a stony-iron. Such specimens can eventually be cut,
polished, and etched with a weak solution of nitric acid
in alcohol (nitral) to reveal the lamellar Widmanstatten
patterns. Such crystali ne patterns are characteristic of
iron-based space matter. Metallic grains also can be

I n order to determi ne the density of the suspected
meteorite, first determine the mass of the specimen using
a balance. Next, partially fill a calibrated cylinder with
water. Note the level of the water. Immerse the specimen
in the water and again read the level of the water. The
change in total volume is the volume of the meteorite.
To determine the density of the supposed meteorite,
simply divide its mass by its volume.
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Page 11; Start cut with 3rd paragraph: /IAn
centu ry .. :' Delete all of page 12 and part of
13. Pick up with paragraph on page 13 which reads:
"Progress in the study .. :' (This cuts out the section on Charles Messier.)

4]

Page 30; Delete 2nd paragraph which reads:
assu re that .. :' Pick up at top of page 31, 2nd
paragraph: "From our back yards .. :' (This info
International Halley Watch.)

,

Michael f. Ryan
Lake Country Schools Planetarium
Howey In The Hills! Florida

1]

Page 2; Delete 3rd paragraph which starts: "Babylonian astronomers .. :' through 2nd to last paragraph
on page 3. Pick up with last paragraph. (This cuts
out the section on Aristotle.)

2]

Page 7; Start cut with 2nd paragraph which reads:
"One of Tycho's ..." Delete all of page 8 and 9.
Pick up with top of page 10: "EDMUND HALLEY"
(This eliminates section on Kepler.)

IDENTIFYING

The above cuts will give your planetarium a
show 36 minutes long. While many planetariums may
not agree with these edits, they were done with a
purpose in mind. Primarily, I needed a short program
which I could then augment with a live presentation
where and when the comet can be viewed from my
latitude. Also, our theater had just finished a two year
scheduling of a different comet program, {!In Search
a Comet/! from the Brest Planetarium in
Florida. This other show had a heavy emphasis on
life of Charles Messier. Because of the exposure from this
other show, a further examination of Messier was
called for in my case. D

ETEORIC

. . . continued from previous page

TEST FOR NICKEL AND IRON
a brown residue will appear which must be removed
by filtering. A few drops of dimethyl-gyloxine alcohol
should be added to the remaining clear solution. If nickel
is present, a distinct pink-colored residue will appear.

Metallic meteorites are generally composed of
nickel and iron. if the presence of metals has been suggested by the magnetism test, it is indicated that a test
for nickel be made. This test requires a small amount of
easily obtained chemicals, but should be carried out by
someone familiar with laboratory procedures.

The presence of nickel-iron compounds suggest
that the specimen under consideration is a meteorite. This
test, however, is not absolutely conclusive evidence that you
have a meteorite in your possession. Most certainly, the
specimen should be examined by a qualified specialist.

The grindings obtained from the examination of the
interior should be dissolved in dilute nitric acid. Deposit
a sample of the grindings into a test tube. Carefully add
nitric acid to the tube, filling to the level of one inch.
(CAUTION: Nitric acid is extremely corrosive. Should you
spill any on yourself, immediately flood the area with
water.) Heat the sample very gently with a Bunsen burner.
Be careful here because the acid will come to a very rapid
boil and may spill out of the test tube's open end. Point
the opening of the test tube away from yourself while
heating so as to avoid personal injury. After about two
minutes of gentle heating and swirling, set the test tube
and its contents aside to cool.

CONCLUSION
Meteorites are best identified by their various and
sundry characteristics. No single test will conclusively
establish or preclude a specimen as a true meteorite.
Only a combined set of characteristics will aptly identify
a meteoric specimen as such.
Shou Id you feel that you now possess a meteoric
specimen, contact specialists at the American Meteorite Lab, P.O. Box 2098, Denver, CO 80201, or the Scientific Event Alert Network (SEAN), Mail Stop 129, Natural
History Museum, Smithsonian Institution, Washington,
DC 20560. 0

Next, prepare a filter paper to fit a funnel. After the
test tube has cooled to the touch, add an equal volume
of ammonium hydroxide. If iron is present in the solution,
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Commodore and others. If the planetarian has access to
a microcomputer, his/her cost is only for the hardware
and software of the music system itself. This puts the price
with inmost modest budgets.

COMPUTER MUSIC
IN THE P-LANETARIUM

Small production budget planetariums may want
to consider Commodore 64 programs like "Musicalc"
that maximize the sound potential of the computer.
Utilizing Musical Instrument Digital Interface (MIDI)
hardware and software, Commodore 64 and other computers can control many types of MIDI-compatible commercial electronic music synthesizers and other equipment. MIDI is becoming a standard interface and its
uses will expand. One computer can thus control many
MIDI-compatible synthesizers. Musical data is stored
on disk just like any other computer program. This
information can then be retrieved from disk for consistent performances.

Dennis Jennings
5407 Amherst Drive
Parma, Ohio 44729

Editor's Note: This paper is an expanded and
updated version of the report given by
the author at the 7984 I.P'S. Conference,
Monterrey Mexico

Larger production budgets might utilize Appleoriented systems like Passport Design's "Soundchaser:'
Soundtracks can then be produced just as on multitrack
tape recorders. Some systems even allow for up to sixteen separate tracks to be recorded. Printouts of notes
in list or standard musical notation are also possible.

The production of a planetarium show is usually a
low-budget operation put together by a small staff. The
amount of money dedicated to the soundtrack is often very
little, so economical techniques must be used to stretch
production dollars. Computer music systems can fill many
production needs that planetariums on tight budgets have.
Access to recording studios varies from site to site, but
usually budget and time factors restrict their use. Universities may have elaborate facilities, but signout times tend
to be limited. So, a portable system that can be brought
in, plugged in, and played back instantly will be extremely
useful. Currently, many small facilities tend to use records
extensively. Since copyright clearances are often neglected,
many small productions are technically illegal. Even if the
music selected is in the public domain, the performance
usually is not and should only be reproduced with permission. Computers, on the other hand, can playback complex
pieces in the public domain totally legitimately.

Today, planetariums are
a state of transition from
electro-mechanical devices
microprocessor-controlled
theaters. Since microcomputers
are dominating the visual areas
of the planetarium,
only
that they should control
audio as welL

Synthesizers have dominated planetarium soundtracks for many years before they were commercially
popular. Planetariums have provided experimental environments for advances in audio and visual technology. Synthesizers were an outgrowth of the analog electronic
revolution of the nineteen-sixties that was also partially
responsible for the proliferation of planetariums. Today,
planetariums are in a state of transition from purely
electromechanical devices to microprocessor-controlled
multimedia theaters. Since microcomputers are dominating
the visual areas of the planetarium, it is only logical that
they should control the audio as well.

Computer music systems store instrument sounds as
waveshapes that can be recalled, edited and redesigned.
They are then assigned numerical values and placed in
the master program. The substitution and deletion of
instruments (waveshapes) is just a matter of changing
their numerical values. For instance, if you had a soundtrack that featured a piano with string accompaniment
and you wanted to change the piano to a chime, normally
that would require another recording session with a
chime player. But on the computer, it is simply changed
by substituting a different number.

Various commercial computer music systems are
currently available and more are being developed. The
prices range from about thirty dollars to thirty thousand.
A major factor in determining cost is the specialization
of the microprocessor. Many of these systems are designed
to work with popular home computers such as Apple,

Although most of these systems also have keyboards, you do not have to be a keyboard player to use
them. Programming can be done either in real time
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on existing systems seem to be emerging constantly, If
any of these interest you, but are currently beyond your
budget, don't get discouraged; just be patient. New systems at lower prices are appeari ng every day. Always keep
in mind that planetariums are an audio-visual medium,
and that your soundtracks have just as much impact on
an audience as do your visual presentations. D

(by actual playing) or leisure time. All you have to do
is sit down, input the notes you want, and the system
will play them back. It will also control the tempo so
that with even one untalented finger, you can play Bach
at a vi rtuoso speed.
The latest series of computer instruments are called
sampling instruments. By taking external sounds (talking,
barking dogs, car horns, etc.) and converting them to
digital data, they can be reproduced and altered as well
by the computer. Using a keyboard controller, these
sounds can next be played at corresponding pitch intervals. These instruments are extremely good for sound
effects, which can even be added while the show is
being given on the screen.

for more information, contact:
Passport Design
116 North Cabrillo Highway
Half Moon Bay, California
(415) 726-0280
Dedllionix
P.O. Box 70895
Sunnyvale, California 94806
(408) 732-2758

Computer music systems store
instrument sounds as waveshapes that
can be recalled, edited and redesigned ...
The substitution and deletion of
instruments (waveshapes) isjust a matter
of changing their numerical values.

E-MU Systems, Inc.
2815 Chanticleer
Santa Cruz, California 95062
(408) 476-4424
Celestial Image
5407 Amherst Drive
Parma, Ohio 44129
(216) 886-1580
Waveform Corporation
1912 Bonita Way
Berkeley, California 94704

Multitracking and other special features are available on expensive models like the Kurzweil, Synclavier,
and Emulator II. However, lower priced systems like
Decillionix and Ensonique also have a great deal of
creative potential.

Ensonique Corporation
263 Great Valley Parkway
Malvern, Pennsylvania

The main advantage of computer systems is in the
economy of recording. The computer music track and
the narration are all that are essential. Soundtracks that
would otherwise require 4, 8 or 16 tape channels can
now be economized to two.

Kurzweil Music
Inc.
411 Waverly Oaks Road
Waltham, Massachusetts
1-800-447-2245

Funding for these systems can be accomplished in
a variety of ways outside the regular planetarium domain.
These instruments can also be used for video, radio, and
film production means. Some systems even have graphics
displays that would make for interesting preshow demonstrations. People could make sounds into a microphone,
and then listen to that sound as it is being played and
altered for an activity in the exhibit area. From a publicity
angle, announcing that you are presenting a "computerproduced soundtrack" could draw notable attention to
your facility.

White River Junction, Vermont
(802)295-5800

I cannot include all of the features and capabilities
in this paper that are rapidly evolving in the field of computer music. Since I first delivered this presentation at
the Monterrey Conference, new products and variations

H .A. L. von Beethoven
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The title of the presentation was instantly forthcoming; it was a light show and it was about Halloween;
we called it "Night Lights!" Immediately, we decided to go
all out on this one. Ideas came in hot and heavy from
everyone on the staff, and the project was easi Iy divided
into three areas of concentration: the soundtrack, the
visual effects and the "interior decorating" of the planetarium chamber. Tasks were itemized and duty was divided
among the staff members as well as several enthusiastic
students and personal friends who pitched in to help.

IGHT LIGHTS
HALLOWEEN
LIGHT SHOW FOR
THE PLANETARIUM
Tim W. Kuzniar
Ward Beecher Planetarium
Youngstown State University
Youngstown, Ohio

The visuals proved to be the easiest in terms of production. Most of the lighting effects were variations on
a theme from some of our previous light shows, including
laser diffraction and laser scanning sequences as well as
a wide variety of incandescent and "brute-force" projections. Existing special effects projectors were fitted with new
transparencies to produce "rotating equatorial pumpkins"
and "multi-image rotating faces" as well as "rotating
zoom skulls" and "unveiling eyeballs:' There was also
heavy use of our MediaTech Quad-Ektagraphic Animation
Unit, which stole the show in several spots.

(Author's Note: This article describes a program
that was presented in the Fall of 7984.
It was felt that a mid-summer publishing date
would best serve those planetarians who
might consider this type of program for the
coming fall season.)

On the topic of light shows in the planetarium, the
question is no longer whether you should run one, but
rather what can you do that's i nteresti ng and a bit different? Ou r suggestion: put together a theme show for
the Halloween season.

Existing special effects were
with new transparencies to
"rotating equatorial pumpkins"
and "multi-image rotating faces" as
well as "rotating zoom skulls"
"unveiling eyeballs. "

Halloween is kind of a strange and weird "holiday"
to begin with, and so, most planetarians will probably feel
right at home with it. Moreover, it's the type of holiday
where people are out just to have a good time; there are
no serious religious overtones, there are no customary giftexchanges and there is no age limit as to who may participate. Halloween is just a good cut-loose party-time holiday.
And besides, most people, though they may not admit
it, really enjoy having the beans scared out of them, right?

New effects designed for "Night Lights" included
multi-speed turntables fitted with overhanging light sources
that shone down upon mirrored surfaces. These were
overlaid with multi-patterned transparencies. The resultant effects allowed us to fill the dome with swooping
bats, skeletons and other, more amorphous shapes.

Another thing about Halloween is that there are
very few organized activities. Outside of the occasional
pseudo-costume parties at the local hot spot, or the annual
"Haunted House" walk through, organized by various
community service groups, you're stuck at home. And
so, the staff of the Ward Beecher Planetarium began to
see the Halloween season as a juicy, delicious fruit ripe
for the picki ng.

Another effect that was developed was termed
the "Class-IV, Full-Roaming Vapor". It was a device encompassing a light source and two, reverse pitch, corotati ng plastic model ai rplane propellers. Suspended
from 30-pound-test fishing line fed through one of the
holes in our perforated dome, it was draped with gauze,
angel hair and cleaning-bag plastic to be sent flying over
the audiences' heads at the appropriate moment!

It was a natural! First, the planetarium is already
viewed by a certai n segment of the popu lation as a large,
mysterious and odd-Iooki ng place where strange and
wonderful things happen in the dark. Second, our own
experience over the years has treated us to many unexplainable occurrences, through no one's intent. What
weird and unearthly effects might then be produced if
we actually applied our crafty minds to it? Lastly, our
regular, run-of-the-mill light shows were getting a bit tired.
This was something new, and it had an extremely attractive and motivating power: it promised to be heaps of fun!

Another interesting effect that we designed made use
of yellow-green LED's and 555 timer chips. Mounted on
eccentric cam-shaft arms and also pulled across sections
of the dome on fishing line, these units would produce
moving, glowing fireflies, which would later settle down
into discrete pairs that would chillingly resemble eyes!

12

to make the public forget that they were in a
The result was something like a cross between
the middle of a forest and on a film set from "Children
of the Corn:'

One innovative effect was dubbed the "Entomological Projection Enclosu re" - or "Bug Box" for short.
This was nothing more than an enclosed "brute-force"
projector similar to many "ripple tanks". The difference
here is that instead of rippling water, there is a clear bowl
filled with a variety of insect life borrowed from the
biology department. In their attempt to scramble up the
steep sides of the smooth bowl, the insects make rather
interesting silhouettes emanating from the zenith of the
dome! (Between shows they are dumped back into a little
terrarium for their coffee break.)

Stuffed in the corners, and stacked around
that looked like planetarium/university furniture or fixtures were dozens of cornstalks, donated
the relatives
of one of our staff members. Spread across the enti
were
floor, to the tune of several inches
of genuine,
dried autumn
donated
the

For other visuals, it was necessary to generate
original artwork for panoramas, zooms,
dissolves
and other slide-image effects, but the work was far less
in scope than in the production of a regular
probei ng a
fan of the sciencegram. And
gen res, I
had a somewhat
re on hand
diversified collection of artwork and
which was readily
for Halloween purposes.

ium. One smell and you were
you were out-of-doors

The soundtrack was
real
we
were used to
all manner of strange and weird
audio effects anyway. (Really, there is very little difference
between the violent
of plasma gases in the interior of the Sun and the unearthly wailing of some hideous
flying night gaunt - especially when the tape is run backward with a little reverb introduced!) But short notice and
small budget dictated the use of pre-recorded commercial
music selections, and every attempt was made to satisfy
current copyright laws. Potential problems were alleviated
by the fact that we charge no admission to our public programs, and that we were using the music selections in full,
without synchronization under narration, and listing full
credit for the artist and publishing company, both in the
on-screen credits and in a printed handout.

Artfully
here and there were about a
pumpkins, carved and whole, as well as corn
branches, rubber spiders, bats and toads, scarecrows,
anatomically accurate model kits of human skulls
antiqued and rigged to bleed carbon dioxide fog), and
about two dozen candles of varying sizes and shapes,
carefully anchored and rigged so as to not present a fire
hazard. And overall, about three inches above the floor,
floated a mist of carbon dioxide fog produced by two inhouse built fog generators and many cubic feet of frozen
carbon dioxide donated by the University's chemistry
department. It looked just like the high-class version of
a typical stage set for your local Saturday night chillerthriller-horror film host - and it was really impressive!

Between major selections there was a running narration consisting of comments on the nature and origin
of the Halloween holiday, and short pieces of prose and
poetry from the works of Edgar Allen Poe and Howard
Phillips Lovecraft. Also written was some original material
designed to tie all of this together. The fi nal effect was
one of a first person singular account of the translation
of a fictitious, horror-filled volume known only as "The
Book:' This narration was underscored by background
music from Loch Ness Production's "Music Back Packs"
by Mark Petersen, from Sky Skan, Inc:s tapes of music
and sound effects by John Serrie, and from original compositions by the author, fooli ng arou nd on one of those
little portable Casio synthesizers.

As the show progressed, the staff decided to get into
the act as well. Costumes and props were rounded up
and everyone from the reservationist to the console
operators worked up their little acts that were performed
du ring pre-show entrance of the audiences. One person
devised a completely insulated, battery-powered light
sou rce that cou Id be inserted into the mouth, and controlled by a dimmer hidden under the costume. And during the darkening of the planetarium in the sunset
sequence, he was quite a sight extinguishing candles with
a "brightly-lit" smile!

The fi nal area of preparation was the decoration of
the planetarium chamber. Any good theater person will
tell you that the environment is a key factor in manipulating the emotions and feelings of an audience. We felt
that for the show to have its best impact it was necessary

So, the stage was set, the effects were cued, the
schedule was announced, our costumes were donned
and the doors were opened, and we had no idea what
kind of response we were going to get.
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during the Halloween season (an experience that we feel
today's children are unfortunately lacking) and were able
to do so without any axe murders, knife slashings, sick
humor, or mutilations that are so rampant in the run of
tasteless horror films that now afflict the local cinemas.

You ask what happened? Here goes. Our original
schedule was for the last weekend in October: an 8:00 PM
show on Friday night and a 2:00, 4:00, 6:00 and 8:00 PM
show on Saturday night. One day after our public relations announcement appeared in the newpaper all of
those shows were booked to capacity, which is about
150 people each! Later calcu lations revealed that the
secretary spent the entire day answering the phone
and taking reservations which were coming in at the rate
of one every four minutes! We added additional showings at 6:00 and 10:00 PM on Friday evening and at
10:00 PM on Saturday evening. By the next day all of
these shows were booked as well! We next began to
extend the show into Sunday with programs at 2:00,
4:00, 6:00, 8:00 and 10:00 PM and a day and a half later
these were all booked!

We feel that "Night Lights" is more in the classic
tradition of H. P. Lovecraft, Lord Dunsany and others who
espouse that type of subtle, thoughtful and more
ing horror that builds an atmosphere manipulative of the
emotions, while leaving the details to the imagination.
The success and enthusiastic reception for "Night
proves us correct.
So, this fall, if you want to do something a little different in your planetarium, invite the public in under your
"dome of dark" and give them a special treat for Halloween! But keep an eye on those who enter through
your door, "for that costume, that makeup and that mask
may hide a face that is something else than human!"

If it were not for University classes and prescheduled school programs, we could have extended the
show into the following week and all the way up to
Halloween proper. It's a conservative estimate that we
subsequently turned away about 200 to 250 callers after
that, with the somewhat consoling assurance that we
would definitely be running this show next year, probably
for the whole month of October.

(If anyone would like a copy of our "Night Lights"
" script or music selection listing, please contact me at the
Ward Beecher Planetarium, Dept. of Physics and Astronomy, Youngstown State University, Youngstown, Ohio,
44555. Phone: 1-216-742-3616) D

And so, the crowds poured in and the shows ran;
not without problems, b.ut what show doesn't have problems? And besides, in a show like this with ghosts flailing, demons wailing and bats sailing, who notices if a
few things are out of synch anyway? By general concensus, the only word we could think of to describe the
whole affair was that it was an "EVENT!" Crowd response
was overwhelming. Many people joined in the spirit by
showing up in costume and there was a universal reaction
among all the audience members, children and adults alike,
that they had never had a more enjoyable Halloween!

University Microfilms
International relJrndw:;es this
publication in microform:
microfiche and 16rnrn or
35mrn film. For information
about this
or any
of the more than 13,000
we offer,
and mail the
to:
Microfilms International, 300 N.
Road, Ann
MI 48106. Call us toll-free for an immediate resporlse:
800-521-3044. Or call collect in MH:;nll"ran,
Hawaii: 313-761-4700.
o Please send information about these titles:

On a personal level, and for the entire staff, this
project was very satisfying and rewarding. As a result of
"Night Lights", we feel we have accomplished many
things: on the technical side, our brain-storming sessions
provided us with many new ideas for effects which have
spin-off applications to our regular public programs; on
the public relations side, we provided an extremely entertaining evening for many people and generated a very
positive good-will feeling toward the planetarium; we
drew in a vast crowd of people who have never before
attended any kind of planetarium program at all (many
of whom have returned for subsequent shows, astronomy
club meetit:lgs, etc.); and we have met people who have
since offered us their friendship and their services in the
donation of ti me and materials.
~

Company/Institution

_~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Address _ _ _ _ _ _ _ __
City _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
State _ _ _ _ _ _ _ _ _ _ _ Zip
Phone,-(_~_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

And especially satisfying, we have managed to provide young people with a little of the sense offun, goodnatured fear and mystery that we experienced as children
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check final news items for accuracy. Return
calls promptly (people who get interviewed are cooperative, easy to reach and give quotable quotes). Present
ideas and information in simple language, using short
words and sentences. Give examples and analogies,
using local references, where possible. Do not use technical jargon, and watch out for words that have different meanings in the field of science than they have
"on the street:'

lEW
CARY E. TOMLINSON

Chaffee Planetarium
Grand Rapids, Michigan

PRESENTING CIENCE
TO THE UBLIC

Part Two of the book, "Presenti ng Science
to the Public:' deals with interviewing other IJ'C\JIJI'C;,
writing articles, communicating, using AV equipment,
writing effectively, and making an oral presentation.
There is even a chapter on preparing a book review and
information on locating course work in science communication. Finally, there is a list of 20 questions to
ask yourself when editing material and a method for
estimating readability.

Barbara Castel, M.D.
isi Press -

$11.95

It is rare that I purchase a book not directly related
to astronomy or astronomy education. Even more
unusual is when I take time to actually read one of those
books. Presenting Science to the Public,is an exception.
Not only did I read it, I found it quite enlightening. The
only problem is that the book is so jam-packed with
ideas, that I need to re-read it.

This second part is useful to many professionsclassroom teachers, planetarium lecturers, planetarium
writers, anyone preparing oral speeches or written articles. Some of the particular suggestions include: Use short
words, sentences and paragraphs. Replace long
delete needless words and sum up oral presentations.
Written articles, including planetarium shows, are often
too wordy. "I have made the letter longer than usual:'
Pascal once apologized, "because I lack the time to make
it short:' The author goes on to say not to try to
people with "fifty-dollar college words:' Even people who
understand these words prefer shorter, more
language. I know I do.

The contents are written in two basic sections.
Part One, "Presenting Science Through the Mass Media:'
concerns working with and understanding reporters.
Understanding where a reporter is coming from and the
reporter's backgroundltraining will influence responses
to questions. Dr. Gastel points out what accuracy you
can expect from reporters, when and how to complain,
and when and how to praise. I have heard many complaints from my .colleagues over the years about how
newspapers and reporters never print anything correctly.
At the same time, I have felt that reporters are hard worki ng people who deserve better. Dr. Gastel poi nts out that
when misinformation is printed, aired, or otherwise
distributed, the reporter is not always at fault. Sometimes
it is an editor, a lack or time, or even the interviewee,
who is responsible. This book points out how one should
prepare for an interview and, indeed, how a person can
actually control the interview.

This book also offers advice on using
diagrams, and gives general guidelines of communication.
In addition, interesting information and support for science
and science articles is given, such as:
need science
to make political decisions. Science museums
related
facilities command 150 million visitors per year. The
annual attendance at The National Air and Space
alone, is about the same as that at
World.

Other chapters deal with hosti ng a press conference, when to expect attention from reporters, where
reporters get ideas for science articles, and what ground
rules to lay down when being interviewed. One important point made in the book is not barring journalists from
a controversy, while then expecting them to come running every time you buy a new special-effects projector.
The author also stresses that science is one of the first
things to be bumped from media coverage and that one
should not schedule'a press conference in conflict with
other news worthy events (if possible).

In
this
what I
was to write a condensed article based upon this
I have actually done little of that. But this would not
been fair to the author. She deserves a lot of credit
writing such a valuable book. She also states that it
the responsibility of the reviewer to criticize.
lem is that I see very little about this book to criticize.
I would recommend this book for anyone who
con nected with science and of course, any nUIJllc:-rf'I;UIO
sentences, paragraphs
words are simple - it makes very

Some of the
advice
includes: Never
lie. Take notes. Give reporters written material. Ask the
reporter, "What do you think I have said?" Offer to
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ESIDEN 's
_MES
GE
ALAN J. FRIEDMAN
Comet time! Planetariums (and their keepers) are
about to re-enter the consciousness of the general public
and the media. In normal times, we are somewhere just
below the awareness level of most citizens. But there are
a few special moments, normally around eclipses, when
we can become a part of everybody's life.
Mr. Halley's dirty snowball is providing us with
another of those opportunities. School teachers will look
to us to help them out of a crisis -- "what do I tell all
these kids who are sudden Iy aski ng about comets?"
Reporters will want us to
the local
"In our
area the
Planetarium reports that you may be
above
able to see the comet from "Lookout Point"
the horizon on the
of .. :' TV stations will want
a knowledgeable "tal ki ng head" to be interviewed
their reporters. Radio talk shows will want guests who
can answer call-in questions on the comet. We can meet
these pressing (if ephemeral) needs, and get some much
deserved publicity for our planetariums.
Sometimes planetarians feel a bit hesitant about being celebrities for the day. After all, few of us are really
experts on comets. Full-time researchers at the national
observatories and in university astronomy departments
are the real experts-shouldn't they be answering these
questions? Perhaps-but we are the full-time experts in
how to communicate astronomical information to the
general public. Very often, the reporters or teachers have
already read the national news stories and press releases
from the big observatories. What they need is interpretation
-what did the expert mean when he/she said Halley's
is in a "retrograde" orbit? Why doesn't it flash across the
sky like a meteor? Can we see it from our location? How
powerful a telescope will be required to see it?

ARE YOU
In a few short months, every television station and
newspaper in the country will be covering stories on the
return of Halley's comet. From New York to Los Angeles people will be wondering how they can see this oncein-a-lifetime event. And they'll be turning to you for
the information they need.
Will you be prepared? Will you be able to hand them
an inexpensive, easy-to-use guide to the comet when
they ask?
MR. HALLEY'S COMET is a foolproof, junior-highlevel guide to finding, viewing, and photogrqphing the
comet. Its 32 pages tell your customers where and when
to look and what to expect. They'll also be entertained
by a narrative about the history, superstition, and folklore associated with the comet.
Prepare now for the coming flood of inquiries. Treat
both yourself and your customers to MR. HALLEY'S
COMET.
ISBN: 0-933346-41-7
Retail price $2.00
Discount Schedule:
101-1000 copies, 60%
up to 100 copies, 50%
1001 + copies, 70%
Available from:

Before the last major comet (you all remember that
one) many planetarium staff visited bookstores and
libraries, and made short lists of the locally available
books and articles on comets that they cou Id recommend. Finding a few references suitable for each age
category (adults, teens, and elementary school children)
was very useful. A single-page handout sheet with the
essentials saves a lot of repetition-note times, dates,
usefulness of binoculars and distance from city lights, and
of course list planetarium show times. Just let the local
radio and newspaper folks know these are available from
you for a self-add ressed stamped envelope, and you'll
achieve instant popularity.

SKY PUBLISHING·
49 Bay State
Cambridge, Mass. 02238-1290

continued on page 27
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In addition, delegates were invited to sit in with 500
youngsters to view two Hayden children's shows: "Wonderful Sky:' featuring the Sesame Street Muppets and a live
performance of "Slim Goodbody's Voyage to the Stars:'

L
UP

On Thursday evening, the planetarium presented
a live concert under the (indoor) stars with planetarium
composer/musicians Jonn Serrie, Mark Petersen, and
Barry Hayes. The concert was followed by the MAPS
banquet with guest speaker Dr. Isaac Asimov.

KATHLEEN HEDGES
As most readers are probably aware, my address has
changed. I'm now newswriter at a technical college in
central New Mexico, and I can be reached at the address
on the masthead. My office phone number is 505-835-5616.
New Mexico is in the Mountain Time Zone, if you'd like
to plan your calls for times when the rates are lower.

Delegates also had opportunities to visit the Northeast Bronx Planetarium, the Hubble Planetarium in
Brooklyn, the New York Hall of Science in Queens and
the Vanderbilt Planetarium on Long Island.

There were a number of interesting planetarium
conferences this spring. Unfortunately, they were all
scheduled for just after my Planetarian deadline, so I'm
going to report on what was supposed to happen. I hope
in the next couple of months, I'll receive follow-up reports
on what really did happen, and I'll pass that along to you
in the next column. If you are a conference host or the
officer of a regional affi liate of I PS, please send me any
information you would like to see in the Planetarian.

AMP (Association of Mexican Planetariums)

EUROPEAN PLANETARIUMS
The first Colloquy of European Planetariums was held
in Strasbourg, France on the 7th and 8th of May, 1984.
It was attended by 120 participants from 15 different cou ntries. A full report of this meeting has been published in
three languages and is available to other planetariums by
writing to: Planetarium de
Strasbourg, Rue de l'Observatoire, 57000 Strasbourg,
France.

AMP held its fifth national meeting in Morelia,
hosted by the city's Convention Center and Planetarium,
January 24 to 26. New officers elected were: Fernando
Oviedo Tovar, presdent; Gabriel R. Munoz Bedolla,
president-elect and IPS representative; Guillermo Schmidhuber, secretary; Jose della Herran, technical secretary,
and Sergio Gonzalez de la Mora, treasurer.
AMP plans to hold its next meeting in Mazatlan,
which boasts a small planetarium as well as its famous
beaches, June 6 through 8. The host will be Francisco
Ramirez Garc(a.

Plans are now going ahead for a training program
for teachers of astronomy and planetarium personnel,
sponsored by the Council of Europe and the Academie
de Strabourg, to be held in the Vosges near Strasbourg
from the 7th to 14th of July, 1985.

PAC (Planetarium Association of Canada)
The McLaughlin Planetarium in Toronto hosted
members of the PAC and planetarians from around the
world on May 25 through 29. Registrants came from as far
away as Australia, Spain, Scotland, Germany and Sweden,
as well as from nine of Canada's ten provinces. The conference theme was "Telling the Story:' and events included
a storytelling workshop with professional storyteller
Marilyn Perringer and a scriptwriting workshop. Delegates also saw the McLaughlin's children's show, "T~
Magic Window:' narrated by storyteller Bob Munsch.

MAPS (Middle Atlantic Planetarium Society)
MAPS members attended an event-filled conference at the Hayden Planetarium in New York on May
2 through 4. In addition to paper sessions, a series of miniworkshops were presented by Hayden staffers: Brian
Sullivan on "model building:' Helmut Wimmer on "artwork sculpting techniques:' and Allen Seltzer and Larry
Brown on "photographic and darkroom tricks:'

Besides planetarium paper sessions, PAC also held
joint sessions with the Canadian Astronomical Society.
Planetarians attended the CAS's Helen Hogg Astronomy
Lecture by Dr. Owen Gingerich, astronomy historian from
the Harvard-Sm ithsonian Astrophysical Observatory.

In the theater, Hayden presented its current public
show, written by director Bill Gutsch: "The Violent
Universe:' narrated by Vi ncent Price. Delegates also saw
two laser shows by Audio-Visual Imagineering.
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Many delegates also had a chance to see such
Toronto attractions as the Ontario Science Centre, Ontario
Place with its IMAX theater, and the famed Toronto Zoo.

this a joint conference with PPA. [Please note that these
dates are a correction to those published in the last issue
of the P/anetarian.]

PPA (Pacific Planetarium Asociation)

SEPA (Southeastern Planetarium Association)

Despite objections that it has only "Half-A-Dome:'
Yosemite National Park was the site of the PPA meeting,
April 12 and 13. It was an appropriate location for the
conference theme, "Interpreting the Sky:' and John Dobson, founder of the San Francisco Sidewalk Astronomers,
was the appropriately selected guest speaker. Dobson is
well known as the designer of the Dobsonian-style
telescope and has been interpreting the sky for people
in the San Francisco a:1d Yosemite areas for many years.
PPA delegates also had the opportunity to do a fair
amount of sky viewing on their own.

SEPA met June 9 through 13 at Land-Between-theLakes, Golden Pond, Kentucky. The conference focused on
the planetarium as an introduction to exploring the real
heavens, with emphasis on techniques used in the theater
to get people outside. Featured speaker was Deborah Byrd,
head writer of public radio's "Star Date" program, who
discussed creative writing styles for astronomy educators.
At this writing, SEPA planners also hoped to link
via satellite to Ames Research Center for an interview with
comet specialist Dr. Steven Squyres. Conference
delegates would be briefed on Comet Halley and would
have a chance to ask questions live.

RMPA (Rocky Mountain Planetarium Association)
SWAP (Southwestern Association of

RMPA held its last meeting on October 4, 5, and 6,
1984. Participants visited five Colorado planetariums:
the Boulder Valley Schools Planetarium, directed by
Jim Moravec; the Ft. Lupton High School Planetarium, directed by RMPA secretary-treasurer Jim Beaber;
the Jefferson County Schools Planetarium, operated by
Jim Vickery and Bob Risch; the IMAX Theater and Gates
Planetarium at the Denver Museum of Natural History,
directed by Bob Wallace; and the Fiske Planetarium,
operated by Bob Stoller and Gene Ammarell. In the process, delegates saw two Hansen shows: "A Comet Called
Halley:' and "Dawn of Astronomy:' a
Gates show on the Space Shuttle, the IMAX
movies "Hail Columbia!" and "Tomorrow
in Space;' and a laser show by Audio-Visual
Imagineering.

SWAP met April 12 and 13 at the Noble Planetarium
and Omni Theater of the Fort Worth (Texas) Museum of
Science and History. Among other activities, participants saw Noble's adaptation of theStrasenburgh show
"Encounter-Are We Alone?" and the OMN IMAX films
"Behold Hawaii" and "The Magic Egg:' In an audiovisual workshop, conferees learned how to mate a compact disk player with a beta hi-fi unit. They also participated in "Slim Goodbody's Galactic Health Adventure:'
featuring John Burstein.

Conferees set up an Education Committee to collect educational materials
and curriculum guidelines for a "materials bank" for members. Carolyn Collins
Petersen agreed to serve as the c1eari ng
house for this project. Fiske staff members
offered a "hands-on" workshop in building
special effects.
The conference concluded with a
cook-out in a spectacular setting on Flagstaff Mountain outside Boulder.

Astronaut Robert Crippen (center) was guest speaker at this year's SWAP conference. On the left is Michael Walker, conference host, and on the right is Donald
Otto, executive director of the Fort Worth Museum of Science and History.

RMPA is currently working on a revision of its bylaws, to be presented at its next meeti ng at the Hansen
Planetariu min Salt Lake City, October 10, 11, and 12,
1985. Since Hansen is the first Digistar operation in the
West, and si nce Salt Lake is the home of Evans & Sutherland, members expect to see and hear a lot about Digistar
at the meeting. At this writing, there are plans to make

Banquet speaker Robert Crippen spoke about his
flights on the Space Shuttle. He narrated a film on the
retrieval of the Solar Max Satellite and described some
unique ways of eating and drinking in zero gravity.
continued on page 26
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THEATRE
OF THE
MIND
Complete Production Packages
INTRODUCTION TO THE PLANETARIUM
(For K to 3rd. grade)
The Planetarium Pointer becomes host and narrator. The children are introduced
to the Legend of Andromeda and the Whale, voyage to the planets and more.
PLANETS, COMETS AND THE NIGHT SKY
(For 4th. to 6th. grade)
Features real and apparent motions, Kepler's 2nd. Law of Planetary Motion, and
NASA's pI nnets. Meteors. meteor showers and Halley's Comet arc also presented.
THE ET's: WHERE ARE THEY?
(For 6th. grade to college level)
This SET! program uses the bright stars of the winter sky and the H-R diagram
to search for stars that might support Sol type ecosphere's •.
VOYAGE TO A GREEN PLANET
(For children of all ages)
This Science Fiction story turns your theatre into a starship. You and your
audience join Robbie and his mother to see the exotic wonders of the Universe!
THE SCORPIO - SAGITTARIUS CONNECTION
(For the public)
Explore the mythology and the astronomy of the stellar region bound by the
constellations Scorpius and Sagittarius. A back to the basics production!

New DoPRODUCTION
SERVICES
you need a script edited?

(For
Do you need more
Commission Stasiuk Enterprises! We do scripts,
and compl ete "Theatre of the Mind" productions.

school and public programs)
time for other projects? Yes?
sound tracks, s1 ide sequences,
Talk to us, call (503)284-6887.

Mini-Production Packages
+ 1: Halley's Comet:
20 pin registered LPO Litho slides of the flight
of Halley's Comet. Includes illustrations from TIlE COMET HANDBOOK. ...... $30.00
+2: The Solar System:
28 pin registered LPD Litho slides featuring
retrograde motion, Kepler's 2nd. Law of Planetary Motion and more ........ $30.00
+3: Stellar Evolution:
A 19 minute production. You provide sunset/sunrise.
\~e provide the middle! •••••••••••••••••••• Reel to Reel, $100; cassette, $75.00

Ursula K. Le Guln
"It's everything I always wanted to know about Halley.'s
Comet, and if I were a teacher of science, or the
discipline of the imagination, or current events, I
would welcome it with cries of joy for classroom use."
Author
THE LEFT HAND OF DARKNESS

+4: Cosmic Perspectives: A 17 minute production. You provide sunset/sunrise.
We provide script, slides and so.und track. Reel to Reel, $lOO; cassette $75.00
+5: Sunset/Sunrise/Marchi:
Production music by Paul Nelson. Includes
credit slide, available on Reel to Reel and METAL cassette .............. $135.00
+6: VORTEX by Paul Nelson:
An! speed mastered LP, great production music.
Includes credit slide .................................................... $20.00
+7: THE COMET HANDBOOK by Stasluk & Gruber .•••••••••••.•••.••..•••• $5.00

QUANTITY DISCOUNTS
Retail PI :ce .•••..•••..•••••.••.•• $5.00
Library discount ...•••.••••••••••.•• 25%
Consignment discount ••••••••••••.••• 20%
]0 copies (1 display pack) •.•••..••. 30%
2 or more display packs •••••..•••.•• 40%
(each pack contains 10 copies).

ISBN:

0-932421-00-8

$5.00

Call: (503)284-6881
or
Write:

#8: Music To Watch Halley's Comet by Paul Nelson. New planetarium production
New music
with credit slide ........... Reel to Reel, $50.00; METAL cassette, $25.00
N. B.

There will be a price Increase effective September 1, 19851

Dr. Paul Engle,
''The Scorpio-Sagittarius O:>nnectioo is a first class and outstanding
productioo. Professionally {BCkaged and very popular with the public."
Director, UAlR P. (501)569-3259
Mike Murray.
''The ScorpiO sho.-.r is a good nrixture of astronany and star ga.z:ing,
a good all round popular star S:low. I really like the attaltioo JRid
to the productioo of the sound track. II
Director, John Young P. (305)896-7151
Bruce Deitrick,
"Voyage To A Green Planet is a professional productioo, very popular
and \\ell received."
Director, Reading MJseun (215)371-5850

Order Now!!!

Comet Handbook Co.
PO Box 12484

lit

....

Publisher, producer, planetarian.

All Complete Prod~ction Packages US$400.00, plus shipping.
[UPS 2 day air, unless otherwise stipulated]
INDICATE sound track format when ordering: Cassette or
Reel to Reel; 7~ or 15 ips only;
2 track stereo (t or
~ track format).
CALL (503)284-6887 for our "DEMO" tape and literature!
»>Break a lense!«<
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________________ Eocus
MARK S. SONNTAG

WHAT

AN PLANETARIANS
AT THE

Mark S. Sonntag, Director
Aldrin Planetarium
West Palm Beach Florida

jean l. Sonntag, librarian
Whispering Pines Elementary School
Boca Raton; Florida

What can planetarians learn at the library? A lot!
You can get Isaac Asimov's latest book on Halley's Comet.
You can check out those very expensive astronomy reference books that your planetarium or personal budget just
can't accommodate. Additionally, the library has all those
other reference books that aren't really astronomy books,
but are often needed to properly research a topic for the
next planetarium production. Thank goodness for the local library.

such "popular" volumes as the CHICAGO MANUAL
OF STYLE, FAMILIAR QUOTATIONS, GUIDE TO REFERENCE BOOKS, etc. It's quite impressive indeed that
any popular science book could break into this "elite"
group. The only other popular science book to make
the list was Stephen Jay Gould's THE MISMEASURE
OF MAN (#19).
This list alone tells us that astronomy (at least
style astronomy) remains a very popular subject. When
seeking grant monies to fund our projects, we often claim
that astronomy is popular but grope to find evidence to
support our declaration. The "Top 40 List" does
some evidence for our claim. In fact, science in
seems to be quite popular. According to the BOWKER
ANNUAL, 29TH EDITION, science books placed third
in titles produced in 1983. Only fiction, sociology, and
medicine books had more new titles.

Yes, we can all learn a lot at the libra~y and most
of us utilize its services heavily. But there may be more
subtle ways of using the library-ways that can help us
to get ideas for topics that may be popu lar for a future
planetarium program, and perhaps we can even get an
indication of how effective the planetarium is in piquing
interest in astronomy.
We were reminded of this potential use of the
library after reading a recent article in the local newspaper. You probably saw it as well-REFERENCE WORKS
AND POPULAR NONFICTION DOMINATE "TOP 40"
LIBRARY BOOKS.

But now, let's try to be more specific. What percentages of the collection do science and astronomy
volumes comprise in your library? That's not an easy
question to answer. Many libraries are converting their
old card catalog system to a computerized file. Since
library cataloging softward is relatively new, it may not
have the capability of providing information like number
of volumes per subject area. For example, neither O.CL.C
nor the Library of Congress has this information, and we
have had no luck at getting it from the computer system
in our local public library either. The computer system
is just not sophisticated enough to handle that kind of
data retrieval. It also appears that this kind of statistic
has just not been one that librarians at large institutions
have been interested in. So when all else fails, use a "precomputer age" technique-estimating the number of
cards in the card catalog. According to the Library of Congress Reference Department, the standard esti mate used
is 100 cards per inch in the catalog. So author Jean
Sonntag "measured" the shelf list at her library. Here is
what she fou nd.

The article reported on a study done by John
Naisbitt of the Online Computer Library Center (O.CL.C).
This study lists those books that the greatest number of
libraries in the O.C.L.C network have indicated they own.
The O.CL.C. network comprises more than 6,000 member libraries across the United States and in nine other
countries. It has over 12 million entries. The "Top 40 List"
was drawn from all of O.C.L.C. members, including public, corporate, government, school, university, and college libraries.
Astronomy did not win the "Oscar;' but it did place
one book on the list - #34. If you guessed COSMOS
by Carl Sagan, you're right. Atfi rst, it may not seem too
impressive, but consider the fact that all libraries, regardless of their type, must have a core of reference books,
encyclopedias, and manuals. These books therefore dominate the "Top 40 List:' COSMOS had to compete against
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TABLE 1. School library Collection
Number
of Books

TABLE 2. Pure Science (500)
Number
of Books

Percentage

General Works (000) ...............................
Philosophy (100)......................................
Religion (200) ... .... ...................................
Social Science (300)) ...............................
Language (400)........................................
Pure Science (500) ..................................
Applied Science (600) . ............... .......... ...
Arts and Recreation (700)........................
Literatu re (800)........................................
History (900)...........................................

30
50
75
500
50
575
400
300
200
200

0.74
1.24
1.86
12.41
1.24
14.27
9.93
7.44

Total Non-Fiction.................................

2380

0.40

7.13

1.02

4.96
4.96

16
31
51
16
6
51
31
41
31
301

5.39
52.35

0.77

59.06

Total Pure Science .................

575

99.99

14.29

1650

40.94

Grand Total.........................................

4030

100.00

The complete results are given in Tables 1 and 2.
The measurements were rounded to the nearest 1/8th inch
(+ or - 12 books). Since this elementary school library
just opened in the fall of 1984, its collection is based on
a standard "opening day collection:' All the books are
"highly recommended" by various review sources. Therefore, there is certainly no bias introduced by the librarian. As you can see, pure science has the highest percentage of the entire collection. When we examine this
category more closely, we see that pure science is dominated by the biological sciences, especially zoology. Astronomy "tied" for second place with earth science. It
is curious to see this dominance by the biological
sciences. Are there just more books available in this discipline, or do librarians systematically favor biological
sciences? We cannot determine that from these data.

Total Non-Fiction ...........

2237

Total Fiction ..................

1109

33.14

Grand Total) ..................

3346

100.00

0.15
2.84
0.78
5.11
0.78
21.64
11.89
14.38
4.84
4.45

99.98

66.86

7.47

(8osmlc(8ra/f
... "StarLine" Constellation Figures
... Galileo Spaceprobe Model Slides
... Shuttle Astronaut / MMU Model Slides
... Custom Artwork and Models upon request
Creative Design
and Production

% of
Total

0.22
4.25
1.16
7.64
1.16
32.36
17.79
21.50
7.24
6.66

0.77

Artwork I Graphics /Models

TABLE 3. School Library Circulation

5
95
26
171
26
724
398
481
162
149

1.27
0.40
0.15
1.27

See you at the library. 0

TIM W. KUZNIAR

General Works (000) .........
Philosophy (100) ...............
Religion (200) ...................
Social Sciences (300) ........
Language (400) .................
Pure Science (500) ............
Applied Science (600) .......
Arts & Recreation (700) .....
Literature (800) .................
History (900) ....................

0.77

In the future, computer library cataloging systems
may be sophisticated enough to spew forth reams of data
on the collection and circulation as well. Then we will
have at our disposal a potentially unobtrusive way of
measuring planetarium-induced changes in our patrons'
attitudes. By monitoring the number of astronomy books
checked out of the school library both before and after
planetarium programs, attitudinal changes might be
measured. One can, of course, suppose a number of
alternative causes for changes in the circulation of astronomy books. But if the analysis of these confounding
variables is done in the proper manner, at least some
tentative conclusions about the planetarium's effect on
changing student attitudes would be possible. The same
type of study could be done in a public library. In any
case, the local library may be a more valuable resource
than we think. It may, indeed, be used as a "barometer"
of our patrons' interests and attitudes about astronomy.

Now let us look at data on circulation, again from
the school library. A word of caution is in order here.
These data are based on only two months of library operation. During such a short period of time, factors other
than student interest may well affect book circulation.
But at least these data provide us with a starting point
to begin analyzing "circulation by subject" patterns. Table 3 lists the complete findings. Again, we see that
science is very "popular:' According to our findings, it
enjoys the greatest circulation of all subject areas.

% of
Non-Fiction

2.78
5.39
8.87
2.78
1.04
8.87
5.39

% of
Total

General Work (500)..................
Mathematics (510) ......... ...........
Astronomy (520)........... ............
Physics (530) ................... .........
Chemistry (540) ........................
Earth Science (550)........ ...........
Paleontology (560)........ ............
Life Science (570) ...... ...............
Botany (580) .............. ...............
Zoology (590) ...........................

Total Fiction and Biography..................

Number
of Books

% of
Science

po. Box

#1, Farrell, PA 16121

1 (412) 346-2158

PLANETARIUM PROJECTOR
Wanted to Purchase. Small size second hand
in perfect condition to suit approximately 50 foot
dome, to be shipped to Durban.
Send all details and relevant information to:
The Chairman
Astronomical Society of Southern Africa
Natal Centre, P.O. Box 5330
Durban 4000, South Africa.
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GERALD L MALLON
INTRODUCTION
Upon first examination, one may not readily see
the connections between planetarium usage and secDndary health classes! The two subjects appear to be so very
divergent in scope and content. However, as the following lesson plan indicates, the use of the planetarium in
such classes can be an extremely valuable and effective
educational tool.

classroom. Students do not simply hear about the various eye fu nctions, they actually experience them and do
so in a situation that few will ever forget!
This particular lesson has been used successfully
for the last five years in the Methacton School District
Planetarium. Although originally developed for just a few
select health classes, it is now enthusiastically used
the entire Middle School Health Department.

Many of the concepts concerning light and vision
that are contained in today's health classes can be presented to students in a planetarium facility, with greater
impact and concreteness than is possible in a standard

Your comments on this lesson, as well as your submissions of other lesson plans for the secondary level
(grades 7-12), are greatly encouraged.

LIGHT AND THE EVE
Gerald L Mallon

BEHAVIORAL
PURPOSE:

By the end of the lesson,
students shou Id be able to:

To examine the phenomena of sight and, in particular,
how the eye adapts to
various levels of light.

1. Explain the roles that "rods"
and "cones" play in our
to see.

2. State the reaction of the
pupil to different levels
of light.

SUBJECT /
GRADE LEVEL:

3. List the two reasons

Health/General Science,
Junior/Senior High

why many
today have never
seen the
in the sky (i.e.
conditions, light pollution, clouds, smog,
etc., and eye conditions,
failure to achieve dark adaptation).

MATERIALS:
Color Wheels,
flashlight pointers, flashlights, photographic gray
card, cloth.

Relate the feelings that were experienced
during the period of total darkness.

PREPARATION:

PRESENTATION:

If possible, this lesson is best concluded by a period
in total darkness. Therefore, make all necessary preparations to achieve this by removing light bulbs and sealing
doors (with cloth) wherever possible. To start the lesson,
all lights, including the star bulb and coordinates, should
be on. The Milky Way should be positioned overhead.

Introduction: Welcome students; explain the purpose of the lesson. Give warning on behavior and the
need for full cooperation. Explain that for their safety,
both the planetarium director and their classroom teacher
will have flashlights, and in case of an emergency in the
dark, there will be a source of light.
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Lead class into a discussion on the internal workings of the eye. How does the eye work? What role do
the rods and the cones play in our ability to see? Could
we see without light? Is anyone in the room color-blind?
What does it mean to be color-blind?

We are now at the same level of light again, as we were
before. This is the second time and I think that the room
probably looks a little different to you now than before.
Why is that? (Their eyes have adapted.) I am now going
to turn off the coordinates and leave just the stars on the
dome. See if you can find the Milky Way. It will look like
a faint glowing cloud or trail of smoke across the sky.
(Fade the coordinates.) Can someone point it out?

Explain to the class that you are now going to
change the lights in the room to a level that they will be
at for three different times during the course of the lesson. Each time that this level is reached, the room will
look different to them. Ask the students to look around
the room and "see" as much as they can (Quickly drop

We are now ready to go the final step in our journey and try total darkness. Before we do, let me explain
that sight is such an important sense to us, that to take
it away will make you feel uneasy. You may want to talk
or make noises, or move around in your seat, just to activate your other senses. I want you, however, to be as
quiet and motionless as you can. I would like you to
and sit very still and quiet and think about what it would
be like to be so cut off from the world. Think about what
it would be like if you were deprived of your sight or other
senses. (Turn off aI/ remaining lights. In the dark, reiter-

the lights to the point that only the stars and the coordinates are projected onto the dome and the rest of the
lights are off. After a few seconds, bring the lights back
up to the original level.)
Ask the class what they cou Id see when the room was
dark (practically nothing except the stars and the coordinates.) Why couldn't they see more? (The most common

answer will be because there was not enough light.)
Explain that there was enough light in the room to see
more than they did, so ask them again. (There wasn't time
to get used to the darkness.) Ask the class, how does the
eye get "used to" darkness? (The pupil size changes.)

ate the points on quiet and try to get the class to be quiet
and still for at least 75 seconds. Explain to them that it
may be harder than they think. The following section is
optional, depending upon the behavior of the class.)
Everyone, I want you to very carefully stand up now
in the dark. Don't move from your seat. Just stand up
without touching anything. Move your head around and
look at different parts of the room. If some of you think
that you are seeing light, turn your head. Whatever you
think that you are seeing will go with you! It's called
'after image: Now, first feel for your seat with your hands
and then sit down. I am now going to take us to that sam~
level of light that we were at before, but this will be for
the third time. (Turn on the stars and the coordinates.)

Explain to the class that you will now be slowly
changing the lights. They should watch each other's pupils
to see how they change but they should also watch the
changes in the colors of the room. They should watch the
color wheels (set in front of them) and the other colors in
the room. As the lights are fading, a point is reached where
there will not be enough light for the cells of the eyes that
allow us to see color to work. What are these cells called
again? (The cones.) When this happens, everyone will be
color-blind. Ask again if anyone can explain what it means to be color-blind. Explain that most color-blind people are only unable to distinguish between two colors, but
now the class will be totally color-blind and will only be
able to see in black and white and shades of gray.

Take a look around. You are now seeing a black
and white world. There is no color (some students may
disagree). Try looking at this card (hold up the photo-

graphic gray card, which should have been hidden until
now). Please tell me what color you think that it is. (Walk
around the room and ask each student to tell you its
color. There will be a variety of answers. 00 not acknowledge if they are right or wrong.)

(Put the lights on a timer if possible and start them
fading down. After the students have had a chance to
watch their pupils change and notice the fading of colors,
begin the next section.)
When the lights are back down, I am going to ask
you to locate a part of the sky that is very famous, but
which very few people have ever seen. It's called the
Milky Way. Does anyone know what the Milky Way is?
Why do you think many people have never seen it?

As the lights come back up now, you will see what
color it is. Be sure to look at the color wheels to see how
they appear to change with the increasing level of light.

(Slowly bring up aI/lights. Students will see that the
was actually gray.)

(Accept answers and lead to the following conclusion.)
End the lesson with a discussion of the feelings that
they experienced in total darkness and the roles that the
rods and cones played in the different levels of light.

Your answers should fall into two main categories: sky conditions, such as how much extraneous light there is in the
sky, clouds, etc., and eye conditions, whether you have
become adapted to the dark. (At this point the stars and

Conclude with a positive statement about eye care
and the beauty and majesty of the night sky. 0

the coordinates should be the only lights on in the room.)
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names, and constellation outlines are included if desired.
Precession is taken into account so it can be used for
remote periods of history-a feature that could be of great
use in historical applications.

COMPUTER
_CORNER

More sophisticated still are The Observatory (Lightspeed Software, 2124 Kittredge Street, Suite 185, . .",.,ei/n''''''
CA 94704, for 64K Apples), and Starbase 3000 (The Data
Reserve, PO Box 27925, Denver, CO 80227, also for
Apples). The Observatory quickly displays a planisphere for
the date and location you select. Approximately 420 stars
and deep space objects plus the sun, moon, and nine
planets are included, and precession is taken into account.
The view can be adjusted for your topocentric position,
and the accuracy is great enough to show eclipses and
transits of Mercury and Venus. A wealth of commands
lets you control the many aspects of the display and a
control console to the side of the map keeps you posted
of what is happening. Starbase 3000 prints a 2 x 4 foot
starchart for the date you select (for epoch 1950), plotting 3000 stars and deep space objects (up to 4660 more
can be added although speed is sacrificed) plus the sun,
moon and nine planets. You need a 132-column dotmatrix printer, as the map is printed rather than displayed
on a monitor. The map takes up to an hour to print and
is then assembled with scissors and tape. A confusing feature is that different typewriter symbols represent stars of
different magnitudes and it takes some practice to make
sense of it-it would be far preferable to see bright stars
as big lumps of dots and faint ones as small lumps. Once
you've printed the map, there seems little incentive to
print it again except to see how the planets have moved.
An exhaustive set of utilities allows you to make conversions in time, volume, epoch, temperature, and more,
and a nicely designed utility prints rising, setting, and
transit times for solar system objects for your location.

JOH N E. MOSLEY

ELECTRONIC STAR CHARTS
Once upon a time, microcomputers were new and
we were tolerant of weak software that didn't do much
because anything they could do was "marvelous:' Times
have changed and micros have come of age, and we're
now more pragmatic and expect the programs we buy
to be functional as well as illustrative.
One area where standards are too low (with some
exceptions) is electronic star charts. We've all owned
paper star charts and they've served us well. For the price
of an inexpensive computer program, we can buy a
beautiful color atlas that shows thousands of stars and
deep space objects" laid out on a convenient scale and
with plastic coordinate overlays. What do we get in a
computer star atlas of comparable cost?
Often not much. If the entire atlas has to fit in the
computer's memory along with the program to manipulate
it, you're not going to see many stars displayed on the
screen; nor are they going to be differentiated well by
magnitude or classification. The program could be interesting to watch and useful as an educational demonstration, but it's not likely to be of much use or to become
a tool you rely on to accomplish things.
In the category of "interesting only" are the following two programs, neither of which includes the planets:

Space Base (Urania Systems, Box 4890, Richmond,
VA 23220, for Atari) is a star chart of over 400 celestial
objects with an accompanying catalog. Users scroll through
the chart and select objects to be identified with a joystick,
learning that object's name, position, color, temperature,
magnitude, proper motion, radial velocity, and size.

..
+ ...

Starchart (Visionary Software, PO Box 1063, Midland, MI 48640, for Apples with an IBM version in preparation), shows 1660 stellar and nonstellar objects which are
plotted for the area of the sky and to the scale you select.
Positions are calculated for the epoch you choose. You
are also given the coordinates, magnitude, and spectral
class of stars listed, and this tabular data can be printed.

+.

The Pleiades at 75x by Indoor Astronomy.

Finally, and in a class by itself, is Indoor Astronomy
(Astro Link, PO Box 1978, Spring Valley, CA 92077,
for Commodore 64 with disk drives; IBM version in
preparation). It's almost worth buying a C-64 just to
run this program! Indoor Astronomy was designed by

More sophisticated is Star Finder (Earl Enterprises,
440 Harrell Drive, Spartanburg, SC 29302, for Apples),
an electronic planisphere in which you select the date,
time, your latitude and window scale, and are shown
1400 stars down to 5th magnitude plus the sun, five
planets, and Messier objects. Celestial coordinates, star

continued on page 26
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to Halley's, A Halley's Comet Observing Calendar, Comet
Observing Tips and Techniques, How to Photograph a Comet, and a list of sources for additional information. The current price (as quoted me) is $5.00 per
copy. For more information, write: The Comet Handbook, P.O. Box 12484, Portland, OR 97212-0484.

WHAT'S
~N_E_W
_ __
JAMES BROWN

Astronomical Society of the Pacific has put together
an Information Packet about Halley's Comet. It is a nontechnical packet about the return of Halley's Comet in
1985 and 1986. The 36-page pamphlet is designed to
prepare the average person for finding, viewing and
understandi ng the most famous of all comets as it makes
its once-every-76 year journey into the inner solar system.

Those of you interested in Halley's Comet (and who
isn't) will be happy with the following items.
First, from Sky Publishing Corporation come several
related products. A 32-page booklet entitled Mr. Halley's
Comet explains exactly how to find, vie\!\:, and photograph
the comet. Also included is the story about its discovery,
as well as superstition and associated folklore. The booklet
is written on a junior-high level and includes easy-to-use
charts that make the comet accessible to everyone.

Because Halley's Comet is expected to be quite dim
and difficult to see from most urban areas in the U.S.,
the packet includes helpful finding charts, detailed schedules, and clear instructions on how to locate the comet.
There are also introductory articles about comet science
and comet lore, a preview of the spacecraft missions to
the comet, a thorough reading list, and an introduction
to astronomy as a hobby.

A Teachers Guide to Halley's Comet is a manual
to help the teacher bring the wonder of the comet to
students with lessons and special projects.
Dial the Night Sky is a specially.designed planisphere
showing the path of Halley's Comet among the stars. The
planisphere allows dialing in the time and date to find
the exact position of the constellations and the comet
in the sky. A fact sheet is included which explains its use.

To obtai n a copy of the packet, send a donation
of $4.00 with your name and address to the A.S.P., Comet
Packet Dept., 1290 24th Ave., San Francisco, CA 94122.

Star-Gazers Almanac 7985 Wall Chart is a graphic
almanac that displays the movements of the Sun, Moon,
and planets against daily and hourly axes. A special track
showing Halley's Comet is also included.

Just published: Halley's Comet 1970: Fire in the Sky
by Jerred Metz, is a unique retelling of the world's reaction
to an alien visitor. During April, May and June of 1910,
the earth passed through the tail of Halley's Comet. At
the height of the frenzy, astronomers ballooned through
the sky taking samples of the comet's gaseous tail; miners
fearfully refused to leave their tunnels; socialites threw
rooftop comet parties and worried housewives stuffed
rags in the cracks around the windows and doors.

Mr. Halley's Comet is available for a 50% discount for
1-100 copies, 60% for 101-1000 copies, 70% for 1001+
copies. The list price is $2.00. The Planisphere is available
in three versions depending on your latitude and is priced
at $5.95. The Wall Chart is also available for discount in
quantities and is priced at $4.95. The Teachers Guide is
priced at $2.50 and, like all the above, can be purchased
in quantity at a discount. For information, contact William
Lawrence, Marketing Manager, Sky Publishing Corporation,
49 Bay State Road, Cambridge, MA 02238.

Metz has skillfully selected and arranged material
about the comet from newspapers, magazines, song
sheets and private accounts. The text, coupled with over
fifty illustrations, creates a colorful mosaic of interest not
only to historians, but to everyone looking forward to the
comet's return this year and in 1986.

Halley's Comet Commemorative Medals are
available from HALCOM, 2000 Shore Road, Suite 103,
Linwood, NJ 08221. These medals are described as,
" ... meticulously designed and engraved by artisans of
unequaled skill, and minted in relatively limited quantity
by the Roger Williams Mint, one of the world's most
respected mints./I They are sold in protective plastic capsules and can be obtained in sterling silver by special
order. The prices given to me are for quantity order, so
if you are interested, write them at the above address.

If you are interested, contact Singing Bone Press,
P.O. Box 1650, St. Louis, Missouri, 63188; or phone them
at (314) 569-9260.
Finally, we have the Illinois State University Comet
Halley Observer's Guide. Intended for latitudes 35-45
degrees north, the publication is a very complete introduction to the 1986 apparition of Halley's Comet. This
booklet was prepared especially for the general public
to assist them with thei r observations.

The Comet Handbook by Garry Stasiuk and Dwight
Gruber is yet another booklet describing the Comet
and its history, plus charts for locating and observing the
comet. Some chapters include: Unusual Comets, What
is a Comet Anyway?, The Orbits of Comets, Space Probes

Assisted by three tables, seven diagrams, and several
appendices, persons in possession of this guide will
receive detailed information about how, when, and
where to see Halley's Comet.
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Suggested retail price is $3. Bulk wholesale prices
are available. For a free examination copy or to place an
order, contact Carl Wenning, Physics Department Planetarium, Illinois State University, Normal, IL 61761. 0

REGIONAL ROUNDUP
. . . continued from page 18
Attendees reported that one of the most usefu I parts
of the conference was a script-critiquing session, in which
a panel discussed scripts submitted by various planetarians whose names were not revealed. New applications
for Apple computers were demonstrated by Keith Johnson,
Charles Hemann, and Jim Rusk.

Editor's Note: As we go to press, two more
notable books on Halley's Comet have appeared.
First, and for children (mainly in grades 2-5) is The
Comet and You, written by Dr. Edwin C. Krupp of
the Griffith Observatory. With enjoyable, straightforward information and lavish b&w illustrations by
Robin Rector Krupp, the book is also ideal for
school libraries. If called upon to provide information for eager young readers, I would recommend
this work as the best available in its class. The Comet
and You may be obtained from MacMillan Publishing Company (hardbound) for $12.95.

The business meeting was conducted by president
Ron Johnston. Among other business, the membership
decided to donate $500 over a two year period to the construction of the Texas 300 inch telescope at McDonald
Observatory. The H. Rich Calvi rd Award for service and
dedication to the plantarium field was presented to
Frances Friedman of the Hundall Planetarium in Tyler,
Texas. New officers elected were: Bob Kelly, president;
Keith Johnson, treasurer; Jim Rusk, newsletter editor;
and Frances Friedman and Harold Van Schaik, board
members. Fort Davis, Texas, was approved as the site for
next year's conference.

For adults, there is The New York Times Guide
to the Return of Halley's Comet. Written by four wellrespected science journalists including Walter Sullivan
and John Noble Wilford, this work thoroughly covers
all aspects of the current apparition, including historical perspective, research interests and the spacecraft
fly-by missions. One chapter is (thankfully) devoted to
optical aids, including binoculars, that may be used
to view the comet, while appendices contain reprints
of the Time's coverage of Halley in 1910. This paperback edition is available for $7.95 from Times Books,
a division of Random House, Inc.

I'd like to thank the following correspondents who
sent information on their organizations: Alan Friedman,
European Planetariums; Bill Gutsch and Tom Carey,
MAPS; Gabriel R. Munoz Bedolla, AMP; Chris Sasaki,
PAC; Edna de Vore, PPA; Carolyn Collins Petersen, RMPA;
and Doug Gegen, SEPA. 0

COMPUTER CORNER . .. continued from page 24
a private observatory to generate finder charts for use at the
telescope,and it does this exceptionally well. These maps
can be displayed or printed. The data base contains all
naked-eye stars plus 2000 deep sky objects (yet more can
be added!). Planets are not included. Stars are shown as
tight clusters of dots of appropriate size and deep sky objects are familiar symbols (little spiral galaxies and star clusters), and the maps look realistic and useful. Deep sky objects are so extensively coded that 11 symbols are used to
represent galaxies from EO through SC and SBC to IRR, and
an interesting option allows you to customize each object
in the database with a joystick editor so that at high power
it closely resembles its real counterpart. The magnification
can be set between 1 and 999 to produce charts of any
scale; at low powers an entire constellation can be seen
while at medium-low powers, the Pleiades fills the screen
with 18 stars, and at high magnifications, single deep space
objects fill the screen with startling realism. You select the
coordinates for the center of each map and the scale. Options allow you to label anything with English and Greek
letters and to color objects as you choose (by spectral type,

for example). This program was meant to be used in a
research observatory as a replacement for paper star charts
and succeeds admirably.
A new program I've not seen yet is Super Star
(Lumicon, 2111 Research Dr. #5, Livermore, CA 94550, and
available for IBM PC and Macintosh). This is the first,and
only, astronomical program I know of that runs on a Mac.
According to the advertisement, Super Star shows 10,000
stars to magnitude 6.5, 1000 variables to magnitude 8, 200 Messier and NGC objects, the sun, moon, nine
planets, and four asteroids. That's more than our Zeiss
planetarium! Precession is taken into account, and "time
lapse" sequences show planetary motion. It sounds great!
Now I have to get a Mac.
Although most electronic star charts now available
are fairly simple, Indoor Astronomy and Super Star show
us that the microcomputer programs we'll all have in the
1990s are going to be marvelous indeed, and that progress
is rolling right along. 0
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asked about his long tenure at JMU, first as professor, then
as planetarium director, he humbly attributes it to the
noted scientific pri nci pie called "Su rvival of the Insign ificant!" (Sure, John; I don't know of anyone else who has
a planetarium named for him while he's director.)

_CORNER
JAN E G. HASTI NGS
The phone rings. "Could we (I) bring our Girl Scout
(Cub Scout, Psychiatric Hospital, Recreation Center,
Retirement Home) group, whose ages are approximately
8 years old (10-40 years, 6-15 years, over 65) to your
place for a tour?"
"Well, the planetarium doesn't exactly give tours:'
"No? Well, what can we do there?"
"It's a special room. The room gets dark and we
look up and see the stars:'
"That's it! That's what we want. Stars! I knew I had
the right number:'
"Stars it is, then:'
OK by me. How easy! Just get out the maps and
red lights after making sure the star view 'matches the
map, darken the room and you're off. I get to visit my
old friends, the stars.
Arthur Smith, of the Space Transit Planetarium in
Miami, once cornered noted astronomer Harlow Shapley
and said, "Just how did you get started in studying the
stars? Was it the tutelage of a great mentor; the possibility
of making a great discovery that led to your work?
"No:' Shapely answered. "It's because they're pretty:'
And so they are. I get to try to "inspire" some more
people to find out for themselves.

- at International Planetarium Society Meeting in
Monterry, Mexico: from an IPS participant who toured
the ruins of Mesoamerica: "Did you know that the Mayan
puppet show was called 'Kukulkan and Ollie?' "
- Robin Hurst, planetarian from Melbourne, Australia commenting as a guest speaker stumbled while scrambling up a raised platform to get to the podium: "That's one
small step for a man ... one giant leap for an IPS member!"
- Jim Summers of Fernbank Science Center in
Atlanta visited a planetarium recently and decided it was
appropriate when the figure of Taurus the Bull appeared
on the dome right over the live narrator.
- that the famou'S Shuttle Student Involvement Project in which a high school student sent bees into zero
gravity was sponsored by Honeywell Internationall
- that Greg Thomas and the staff at Cincinnati
Planetarium get mentally set for a grueling day when the
Pubites come to visit the planetarium. "Pubites" is their
code name for 8th graders.

BEST T-SH IRT CONTEST
- at the Southeastern Planetarium Association conference, Bradenton, Florida, Summer, 1984, worn by
Michael Ayala - a picture showing a musical staff
covered with notes and symbols associated with printed
music and "I'm a formata; hold me!"
- at Great Lakes Planetarium Association meeting
in Milwaukee, October, 1984, as reported by Frank
Palma, Pensacola Junior College, worn by Dan Goins of
Martinsville High School: "MHS Planetarium. Best Little
Starhouse in Indiana!" 0

PRESIDENT'S M.ESSAGE
. . • Continued from page 16

OVERHEARD
- by Jane Hastings who interviewed Dr. John C.
Wells, former Physical Science/Astronomy professor at
James Madison University in Harrisonburg, VA. He
"retired" from teaching in 1975, took a job as director
of the new planetarium there, named in his honor. When
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Since this comet's last visit, much of the public
mystique of comets, and of astronomy in general, has
been dispelled. Only a few people will proclaim the end of
the world this time, and the appearance of the comet
will be far less spectacular than the celestial special effects
in the movies. So planetarians can provide a further
service, by demonstrating through our own enthusiasm
that the study of astronomy is still fascinating, even stripped
of its astrological or cataclysmic trappings. The comet
bears important gifts: data on our cosm.ic origins. That's
exciting. Itis up to us to communicate that excitement
to the pu bl ic. D

!
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ERIC MElENBRINK

PARALLEL

NVEILER (DOUBLE UNVEILER)
Carl Dziedziech
Strasenburgh Planetarium
Rochester, New York

L Why we built It ...

II. How it works.

One of our shows called for setting a scene inside
an observatory. We wanted the observatory slit to open,
and we wanted to unveil a field of stars within the opening.
This projector unveils a slide from the center out to both
edges, and so, served ou r pu rpose exactly.

The projector uses the principle of parallel rulers.
Two connectors are placed between two parallel rulers:
each connector has a pivot point on each ruler. For this
effect we motorized one of the two connectors with a
reversible motor, and used micro-switches and a relay
to limit the motions. The accompanying sketch shows
how this projector is assembled.

SIDE' ViEW

VOLT SUPPLY
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