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QUESTAR ... versatile, easily portable, photo-visual, diffraction-limited ...
used at all levels of education from secondary schools to universities.
Questar's use as a teaching tool in schools and colleges
has become one of its most important functions. Not
only does its superb resolution and range of sizes provide all the telescope a science or astronomy class
needs, but it is a real favorite with both students and
faculty, who no longer have to cope with great cumbersome, trembling instruments. Imagine a rock-steady,
fully-mounted, portable observatory that you can put
away in the closet with the microscopes!
We notice that many schools and colleges, and even
planetariums, start out with one Questar. And then as
time goes by, repeat orders begin to come in letting us
know that a whole science class is being outfitted so
that each student will have his own equipment. To us
this makes more sense than providing one big instrument
for any large group. It permits a student to give his full
time to observing, instead of waiting his turn for a brief
look. It would seem that the important question is-how
many Questars will your budget allow? rather than, how
large a telescope can you get for a given amount of
money?
This was the point of view at Southern Connecticut
College, where Robert L. Brown is shown conducting
a class engaged in solar observation. Each Questar is
equipped with a totally safe sun filter for the lens which

keeps all heat out of the telescope, and a second one
for the finder system.
This is the great thing about Questar-it does so many
jobs that the instrument is never idle. For moon and
planetary observation at night, sunspots in the daytime,
or a trip into the field where it is used on nature studies,
often to observe phenomena that would otherwise be
inaccessible-this easily portable instrument makes it
all possible. Also with Questar, students have an opportunity of learning the secrets of high-power photography by taking pictures of all they observe.
QUESTAR, THE WORLD'S FINEST, MOST VERSATILE TElESCOPE, IS PRICED FROM $865. SEND
FOR OUR 1972 BOOKLET IN COLOR, WITH 150
NEW PHOTOGRAPHS BY QUESTAR OWNERS. $1
FOR HANDLING-MAILING ON THIS CONTINENTi
BY AIR TO SOUTH AMERICA, $2.50; EUROPE AND
NORTH AFRICA, $3; ElSEWHERE $3.50.

BOX C-P NEW HOPE, PENNSYLVANIA 18938

THE PLANETARIAN is published each March, June, September, and December by the Editorial Board of the International
Society of Planetarium Educators. Su bscriptions are $5.25 (U.S.)
per year (or $1.50 per issue) in North America, $6.25 per year
elsewhere. ISPE members receive one subscription from paid dues.
Quantity and professional discount rates are available from the
Executive Editor. Submit technical articles and news notes to the
nearest Regional Editor (see NEWSBEAT section) or to the Editors.
To make Change of Address, please send old mailing label and new
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matters regarding general advertising to the Executive Editor.

J

I

I.

II

* * * * * * * * * *

•* *

II

* * *

Membership in the International
Society of Planetarium Educators,
Inc. is open to anyone interested

Executive Editor
Frank C. Jettner
Dept. of Astronomy
SUNYatAlbany
Albany, N. Y. 12222

in furthering its objectives. These
are to disseminate information concerning planetarium usage and astronomical education; to coordinate
educational programs through its
publications, conferences, and workshops; and to provide liaison as
agent for the planetarium community
to interested agencies and other
professional associations.

Editor John F. Christian
Associate Editor Jack Horkheimer
Circulation Director Ronald N. Hartman
Publicity Director H. Rich Calvird
Assistant Editors Donald Bean, Edward Hancock
Feature Editors V.D. Chamberlain, M. Chartrand, T. Gates,

J.

1.1

Geoghegan, O.R. Norton, G. Reed, G.L. Verschuur

Regional Editors J. Cotton, D. DeBruyn, T. Gates, R. Hitt,
G. Muhl, S. Wieser, International Jeff Sparks.

Applicants may join by contacting
the Executive Secretary or through
one of the seven regional affiliated
associations:

CONTE'NTS
Magic Sky,jerome and Sandra DeGraff . ............ 70
Eclipse in the Land of the Midnight Sun

Great Lakes Planetm Assn.
Middle Atlantic Planetm. Soc.
Pacific Planetm. Assn.
Planetm. Assn. of Canada
Rocky Mountain Planetm. Assn.
Southeastern Planetm. Assn.
Southwestern Assn. of Planetms.

William T. Peters . ........................... 72
Busman's Holiday in Moscow, jeff Sparks . .......... 75
Planetarium Programming for the General Public

(continued), Von Del Chamberlain .............. 79
How Well Do Your Planets Move?, Robert C. Victor . .. 84
Graduate Training at North Carolina ............... 85
Project Delphi, Ann Curtis-Stasiuk ................ 95
Features
thoughts from fcj ........................... 66
LETTERS ................................. 66

Publications of the Society are
free to members and include THE
PLANETARIAN and ISPE Special Reports

jane's Corner .............................. 78
NEWS BEAT ............................... 86
88

p/anetarian's mart . ..........................
The Technical Side ..........................
Astronomy Education Resources ...............
Radio Astronomy Notes . .....................
Of Stars and Domes .........................
CONTACT! ...... '"

* * * * * * * * * * * * * * * *

89
90
92
94

For more information please contact:

....................... 96

Jack C. Howarth, Exec. Sec.
San Antonio College Planetm.
1300 San Pedro Ave.
San Antonio, Texas 78284

THE PLANETARIAN, Vol. 1, No.3. © 1972 International Society
of Planetarium Educators. All rights reserved.
Cover photograph courtesy of the Strasenburgh Planetarium. Other
photographs appear courtesy of authors unless otherwise noted.

THE PLANETA RIAN, 12/72

65

had the money. To face the bitter truth, the only way this
will happen is through a drastic increase in circulation, for
dues and subscription money are needed to pay the
Now we can double the size of THE PLANETARIAN if
every planetarium educator receiving it will act as an agent,
to sell one or more annual subscriptions to someone
be
he an interested fellow science teacher, an amateur astronomer, or whoever.
Most of the work done thus far in creating this
has fallen to a fairly small group of people. Quite frankly, it
is now time for all to form a grass roots movement, to
create esprit de corps in the planetarium education
sion which will make it grow and prosper. This
needs your help in tell ing potentially interested
what we're doing. It needs your salesmanship. It's up to
you.
Frank C.

We are faced with a peculiar - if not downright
contradictory - situation in creating the total substance of
this journal. With much pleasure I can report of the influx
of your articles. Clearly there are a multitude of ideas,
methods, new equipments, and interested people to which
THE PLANETARIAN is dedicated. BUT please read jack
Horkheimer's introductory barb to NEWS BEAT. Have you
noticed most of our feature editors asking for comments
and contributions? Should we continue planetarian 's mart?
In short we need your input in all these areas. Think about
it. ..
In the ISPE convention business session the punch line
of our Publications Committee report dealt with our trying
to obtain sufficient page space to satisfy all our contributors. With the present existing + promised backlog of
articles we could easily double the size of this journal if we
Aboard United Flight 974
Enroute from San jose to Chicago
Sunday, November 79, 7972

HERE'S AN IDEA:
High school students in Harvard Project Physics are put
through a unit that requ ires them to make observations of
the night sky. This unit is known by its numeral "two",
planetarium directors are probably familiar with the
"we are getting into unit 2 next week."
This usually translates to "can we come to the
tarium and use your fine facility to train our kids on how
to look at the night sky?"
For the last several years we have agreed most willingly.
It is always a pleasure to get requests for such an
astronomical endeavor. Here is real meat teach them to
do something they will soon apply! It is reminiscent of
training pilots in a link trainer.
So in come the Physics classes and here is tonight's
«There is Jupiter" - Look for that triangle of stars - The
sun rises a few degrees south of east over here. This line is
the meridian, there is the Zenith and this how you find
north."
We had ten sections in Project Physics, and by Gemini
that came to 20 planetarium sessions.
The Physics teacher this year was not interested. "We
won't be bringing the classes to the planetarium" I was
told. I felt like a lover scorned.
But why? What did I do? The answer was that "the

The 1972 ISPE Bay Area Conference has ended and
most of us are on the way back home. Thoughts of the
conference race through my mind - thoughts such as the
omniphon ic sound of the Minolta Planetarium, the massiveness and precision of the (Stanford) linear accelerator, the
beautifu I sky and precision planetary obedience of Morrison's Academy projector. The cold chill of awe when we
stepped into the shrine-like chamber of the Lick 36 inch
refractor, the silent presence of those 32 six foot dishes
slowly turning in unison as solar sentries, the beauty and
precision of Ken Mosley's orrery, the guarded inspiration of
Jack Holland's speech, the camaraderie that developed
among the delegation, and the human forthrightness of AI
Worden.
Most of all I think of the planning, preparation and
thoughtfulness of Tom Gates and Don McDonald and the
entire staff of the Space Science Center. How cordially and
untiringly they worked. ISPE's fall conference was like a
summer institute encapsulated into one great week.
Best wishes for our Planetarian with an eager eye toward
Atlanta in 1974.
Ken Perkins,
Vandalia, Ohio
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planetarium experience didn't really help much with the
night sky."
You could have knocked me over with a solar wind.
Such hearsay could not go unchallenged.
But then I remembered. I came to the planetarium truly
ignorant of the real night sky, and it was quite confusing
for me to learn the constellations. It took a while, but I
soon had them down pat, and then I took a trip to the
country, and after much looking at the real night sky, I
finally recognized two constellations.
Have you ever noticed that a map is always more

thrilling to you if you know the area? The
between landmarks you know is beautiful when you see
them on a map or small scale model. The more we know of
the area, the longer we look at the model, and the more we
appreciate the real thing the next time we see it. Well, the
planetarium is really quite a small model of the sky, and
when we take the viewer from the planetarium to the
we move from model to real ity, when it seems that
from reality to model is more fun. Most
directors knew the sky like the back of their hand the first
time they took control of the console, but most high school

J.\ S"rUD Y t~1
SOlJ.\R'ECltPSE SY1'I\r
The Mask, The Unicorn and The Messiah
By Elmer G. Suhr, Professor of Classical Archaeology
The University of Rochester, Rochester, New York
267 pages plus 32 pages of illustrations -

$7.95 per copy

The Mask, The Unicorn and The Messiah is the third volume of a trilogy on
liThe Column of the Cosmos." The companion books are:

Before Olympos
A Study of the Aniconic Origins of Poseidon, Hermes and Eros
175 pages -

Profusely Illustrated -

$5.95 per copy

The Spinning Aphrodite
The Evolution of the Goddess from Earliest pre-Hellenic Symbolism Through late Classical Times
218 pages -

Fully Illustrated -

$6.95 per copy

Special education discount of 20% for Readers of the Planetarian.

o
o

Ship items checked at the special 20% discounted
prices.

o
o
o

Copies The Mask, The Unicorn and The Messiah
@ $6.36

Check enclosed

Helios Book Publishing Company, Inc.
150 West 28th Street
New York, New York 10001

Copies Before Olympos @ $4.76
Copies The Spinning Aphrodite @ $5.56

Satisfaction guaranteed or books may be returned for
full credit.

Add $.24 per copy for shipping and handling costs
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((How do you do please face this way."
The students were shown where their zenith was, what
the horizon was, how to find their meridian, how to locate
Cassiopea and the Big Dipper, where the Pole Star was and
how it looked, where Andromeda was, how to locate M31
and shown what Jupiter looked like. They were then told
to look again at the same thing when they got home, and
again the next night. Ten seconds after saying goodbye it
was HHow do you do" time again.
After the even ing program, the students were brought
back into the planetarium with a fine and hearty, "How do
you do, please face th is way, and here is the Zenith, and
there is the horizon ... " But this time there is a murmur
and an interruption from the audience .. ((Say .. could that
be Jupiter? And if it is what is that funny group of stars
near it?" And ((gee isn't the Big Dipper kind of small in the
planetarium?" And blissfully - on and on. Just think ...
they know enough to criticize my sky!
Not to belabor the obvious. You should make every
attempt to have the very same concepts you want to
introduce to your students taught to them out of doors
first. Then the planetarium sky begins to make sense.

viewers haven't internalized that on some nights there is no
moon. You might argue that most of us learned the sky
from a map - model to reality. But I wonder - did we look
at the sky and then find the pattern on the map or vice
versa? In any event, reality was there - ready for instant
comparison. This is quite different from learning a 30 foot
sky and then hours or days later applying this to the
infinity of the out-of-doors.
And so a radical experiment grew. Why use the
planetarium as an introduction to the night sky? Why not
use the night sky as an introduction to the planetarium?
Taking the bit in my teeth, I suggested this radical
approach. I would meet with the class out of doors 'in
groups of 10 to 15 for 10 minute quickie sessions. For 10
sections that meant a little over 212 hours out of doors
greeting new groups of students every 10 minutes with

******
As a supplementary means of promoting public acquaintance with astronomy, some planetaria have coelostat
displays for public observation of the Sun. It is probably
unknown, however, that these instruments can also easily
be used for some real astronomical research. It is true that
as a rule, the planetarium show is considered more
important than research, but it is possible to perform one
particular form of research and simultaneously attract
much public attention.
This consists simply of timing the contacts in solar
eclipses. It can be done easily and quite simply by means of
a chord measurement method briefly mentioned on page
223 of Sky & Telescope for October 1972, and fully
described in the Publications of the Astronomical Society
of the Pacific, 50,267, 1938. By means of that method, it is
possible to obtain valuable data to alleviate the fact that,
because the Moon is hard to observe near New Moon, that
part of the lunar orbit is relatively poorly defined. The
method is ideal for use with coelostats, and was used with
the heliostat of the Morrison Planetarium in San Francisco.
The chord between the horns of the indentation in the solar
disk was measured repeatedly in full view of a crowd of
visitors, and some members of the press, around first
contact, although (predictably) only the two observers
showed much interest in last contact.
The measuring device was repeatedly taken away from
the projection screen to show the publ ic an unobstructed
view of the notch in the solar disk. This display of research
being done in public was quite a success.

Stephen Berr
Plymouth Meeting, PA
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Houghton Mifflin announces:

Explorations in
Space and Time
A Series of Computer-Generated
Astronomy Films
by M. L. Meeks, Haystack
Observatory, Massachusetts
Institute of Technology;
and Harvard University

By using a computer, exponential zooms, dramatic alternations of time and
distance scales, the Smithsonian Star Catalogue, and by showing stars down
to visual magnitude nine, the Meeks films illuminate astronomy for nonspecialists in ways that conventional models cannot.
The Meeks films give viewers direct experience of astronomical phenomena
known but never seen before.
8 16mm color films with commentary and electronic music: The Star System Xi Ursae Majoris, Sirius and the White Dwarf, Algol the Demon Star, The
Motion of Stars, Star Clusters, The Motion of Attracting Bodies, The Doppler
Effect in Sound and Light, Planetary Motion and Kepler's Laws. The first three
films available February 1973, the remaining films Spring 1973.
Also available Spring 1973 - 12 8mm filmloops without sound, derived from
the 16mm films.

Boston 021071 Atlanta 30324/Dallas 75235/Geneva, III. 60134/New York 10036*1
Alto 94304*Effective March
Pennington-Hopewell Road, Hopewell,
HOUGHTON M IFFLI N Palo
1, 1973 ~

N.J. 08525

A
by Jerome and Sandra DeGraff
Strasenburgh Planetarium
It is a well-known fact that children are curious. They
want to know more about themselves, the people around
them and the world in which they live. To children between
the ages of two and six, development of this knowledge is
an all-encompassing project taking most of their time and
energy. What is considered play to adults is really the work
of children.
At about age three, a child becomes increasingly aware
of and curious about the world around him and his place in
it. Nursery schools try to help him in this job by giving him
many experiences outside of his home-in the classroom
and through field trips. Understanding is developed through
experience and talking about these experiences.
Field trips to a planetarium are usually not a part of the
nursery program. For various reasons, planetarium policy
excludes young children from attending planetarium programs. Generally, children must be five years of age or older
to attend public and educational programs.

In the authors' OpiniOn, not
specifically developed a presentation for young children.
is our feeling that the child under five cou Id
this experience as much and, perhaps, more than any
age group.
Three and four year olds are full of energy, but
give their undivided attention for
ods of time, if their interest has been caught. When
no longer interested, they simply move off to
else.
Events young children experience or see on television
often spark interest in them. In order to better understand
the subject they are now interested in,
will act
or discuss it with a trusted adult.
The nursery school gives them the time, equipment
trusted adult needed to explore new and
cepts. It also gives them further experiences,
through field trips, to better explain what needs

(Photo courtesy of Strasenburgh Planetarium and Ivan Conklin, Rochester Times-Union.)
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The entire program is
awareness of their environment. . . . n'pr'''rc
tion on differences between the
and
apparent movement of
in the
to accomplish this awareness. Also of
lengthening of attention span. The very fact
dren remain seated for thirty minutes is a step
the children
filling that objective. In
with only one topic-the
aspects of the heavens, the children are involved
single area for the entire time
centrate on a single idea is
limited time for individual concepts-but
turning to previously introduced concepts. An
the concept that objects do move in the sky. This is
duced when the children discover that the sun moves
the sky. Later, it is re-introduced with the apparent
ment of the stars-"just like the sun",
curs-with the moon's apparent motion-"What else
moved like this?" Finally, we find that this motion eventually brings the return of the sun. Various parts of
gram specifically emphasize listening skills. The
listen to a man sing about the su n.
also listen
several constellations introduce themselves.
The program segment involving the constellations additionally affects vocabulary development. "Ursa
my name. I am a great bear .. ," Social ization is
into the picture by the fact that several different groups
attend the program together. This ability is fostered in
other manner during the presentation. A magic
occurs, after the realization that stars appear to
the entire group sings
Twinkle, Little
Their capacity for following directions is included
bepoint. The children are instructed to listen to the
fore the group sings together. The program is not without
humor. In addition to cartoon diagrams, a jolly
face
keeps unexpectedly appearing and asking, "Is it my
yet?" After several interruptions, the narrator, in
tion, finally
A message,
moon, informs the children that, "The moon has craters",
The reaction of the ch ildren surpassed the most
reoptimistic estimates. The entire group
sponds to every part of the program: the subdued exciteat
ment upon discovering that the sun moves; the
the jolly moon face's efforts to interrupt the narrator; the
as the first stars appear at sunset;
arms pOinting
the magic of two hundred voices singing
the reluctance to leave at the end of the presentation. All these
of involvement and success in
things indicate a high
attaining the educational goals of the program.

understood. The nursery school works on developing environmental awareness and attention span of the three and
four year olds. It was with this in mind that a planetarium
presentation for nursery school children was developed.
The Strasenburgh Planetarium of the Rochester Museum
and Science Center had received several telephone requests
for a nursery school program. Since there was an interest in
this area, Donald S. Hall, the Director, asked the authors to
explore the possibility of a special program for this age
group. As a team, we combined planetarium educational
experience with a background of early childhood education
and kindergarten classroom experience.
A set of specific programming suggestions were developed. The presentation was restricted to a maximu m of
thirty mi nutes. The astronomical information would be presented from a "backyard" frame of reference. Because of
attention span, each concept would be allowed not more
than five minutes for development; however, a specific concept could be re-introduced as many times as needed during
the presentation. Any diagrams were to have a cartoon format, be simple and without writing.
Music is an integral part of our normal productions. The
type of music for this program was chosen from familiar
classical works. Television's "Sesame Street" provided ideas
for the visual presentation of concepts without written labels.
Much of the impact of the presentation hinged on the
narration. The language would have to be simple, clear, and
explicit. Since the audience would be developing an awareness of their environment, it would be necessary to direct
their attention. Focusing their attention could be accomplished by associating familiar concepts to new ideas and
through visual representation of the new concept.
The following astronomical information was chosen for
the content of the presentation:
1) Clouds are in the sky
2) The sun is in the sky during the day
3) The sun moves across the sky
4) The sun is hot and bright
5) Stars are in the sky at night
6) Stars appear to twinkle
7) Stars are distant suns
8) Parts of the sky, called constellations, are named for
people, animals and objects
9) Stars move across the sky like the sun
10) The moon is sometimes seen in the sky
11) The moon has craters
12) The moon moves across the sky like the sun anctstars

The final amalgamation of these ideas and suggestions
produced the Strasenburgh Planetarium nursery school program, "Magic Sky". To date, (Dec. 1971) the program has
been presented to approximately 5,600 children.
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ECLIPSE IN THE
OF THE MIDNIG
By William T. Peters

Figure 1. The inner corona and prominences taken just after second
contact. Exposure time, 1/250 second. All photographs shown in
this article were originally Ektachrome X 35 mm transparencies
taken through a 10 em, flO Zeiss refractor by the author and John
A. Findlay. All photographs are reproduced courtesy the two
observers and F & P Astronomical (see ad, page 74).

Figure 2. The diamond ring effect taken just before second contact.
Exposure time, 1/250 second.

"The eclipse of December 22, 1870, though lasting only
2 minutes and 10 seconds drew observers from the new as
well as from the old world to the shores of the Mediterranean. Janssen issued from beleaguered Paris in a balloon,
carrying with him the vital parts of a reflector specially
constructed to collect evidence about the corona. But he
reached Oran only to find himself shut behind a cloud curtain more impervious than the Prussian lines." (Clerke,
Agnes M., A Popular History of Astronomy in the 79th
Century, p. 171, Adams and Black, London 1902)
While perhaps no eclipse flight can match this initial one
of Janssen's from beseiged Paris during the Franco-Prussian
War for adventure, the one organ ized for the Royal Astronomical Society of Canada, Calgary Centre by Mr. John A.
Findlay comes close.

On July 9th, 1972, months of planning and preparation
brought 82 people from allover North America together at
the Calgary International Airport for the charter flight to
Tuktoyaktuk, North West Territories. When they arrived at
Inuvik, N.W.T., on the delta of the Mackenzie River everyone aboard the chartered Electra expected to transfer immediately to DC-3s for the 85 mile flight to Tuktoyaktuk.
This would have given everybody about 12 hours to get
their apparatus set up by the light of the midnight sun
before second contact at 1 :09.49 pm MDT on July 10th.
When the Electra arrived at Inuvik the nine of us in an
advance party had to greet those aboard it with the dismal
news that it was too foggy to even land at Tuktoyaktuk, let
alone see an eclipse of the sun there.
While some of the eclipse goers toured the town of
72
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Inuvik, the rest of us caught what sleep we could in the
crowded air terminal or aboard the parked Electra and
made plans to fly down the eclipse path if there was no
hope of it clearing at Tuktoyaktuk. Hour after hour, as
slightly improved weather reports began to come in, the
tension mounted. At 9 am on July 10th we got the report
that we had hoped for. It was clear enough to land in
Tuktoyaktuk. Fog at Tuktoyaktuk delayed the transfer until July 10.
By 10 am the DC-3s began to ferry people to Tuk. By

11 :30 am the first people to arrive at Tuk. were
up
last
their telescopes and cameras under a hazy sun, but
DC-3 load hadn't arrived. By 12:04 pm and first contact it
still hadn't arrived. Aboard were Bob Nelson, the Chief
Technician at the Calgary Centennial Planetarium and Assistant Chief Technician John Findlay. They had the Planetarium's exquisite pair of 10 cm flO Zeiss Jena refractors and
Bob's 16 mm Beaulieu movie camera with them. At 12:40
pm they arrived. We had just half an hour to set up the

Figure 3. The outer corona at one second exposure.

Figure 4. The outer corona at three seconds exposure.

Figure 5. A full view of the inner corona and prominences taken
just after second contact. Exposure time, 1/250 second.

Figure 6. The diamond ring effect. Exposure time, 1/250 second.
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ECLIPSE

ECLIPSE SLIDES

refractors and movie camera. We did it with four
spare! The cirrus haze cleared. The fog banks vanished
pletely. A perfect eclipse!
To express the awesome beauty of the
detail its many phenomena in a few short lines of prose
futile. By far the best way to express it is in a
planetarium demonstration.
as we had done
Mexico eclipse in 1970, john Findlay, Bob Nelson
myself prepared to record this one in a manner that
lend itself to public presentation.
Bob Nelson photographed the
with the
Beaulieu electric movie camera through a 200 mm Nikkor
Q lens. The camera, loaded with High
Ektachrome
type E F fil m was operated at 12 frames per second
insure that we would record all of the eclipse ....... t>nr>.nron
from before second contact until well after 3rd contact
the same 100 foot roll of film. It was used on an o,n"..- .. ,,..,'
driven equatorial mounting to keep the
sun
rately centered in the frame. The 200 mm lens was modified so that during total ity it could be slowly opened to
its widest aperture, to record the outer corona, and then
closed slowly without the interference of click stops to
to best record Bailey's beads and the diamond ring.
Findlay and I used the 10 cm flO Zeiss ~~+,"~~1c~~~
mounted together on the same equatorial head. I took
posures on Ektachrome X film with a Nikon camera
while John observed visually with the other refractor. Part
way through the eclipse we traded places so John was now
doing the photography and I was observing visually.
Immediately upon our return to Calgary the slides
processed. Mr. Ron Hopf, the Planetarium ",h,ne!-r.."""',
made prints and they are now on display in the
ium's foyer. Mr. Sig Wieser, director of the
nial Planetarium, felt that it was too soon after the
in Mexico to devote a full program to an
of the
In 1970 "ECLIPSE IN MEXICO" was one of the
popular programs presented at Calgary. However the
sent program "LOST HORIZONS" does incorporate a solar
eclipse sequence. On July 16, John Findlay,
several other members of the Calgary Centre of the
Astronomical
of Canada presented a full hour
gram about the eclipse on a local TV channel.
The very high quality photographic and AV''''A''''''''~''''~
terial that we have collected at the last two
eclipses in North America provides a solid resource for program and display
at the Planetarium. I is also
encouraging that we have a situation where members of
local astronomical society (myself included) can co-operate
closely with the Planetarium staff in recording these
astronomical events.

A superb set of 20 slides of
1972
July 10 total solar eclipse. These slides
were taken under optimum conditions with
a 10 cm., tllO refractor at Tuktoyaktuk,
NWT. They beautifully depict all the
phenomena of the total eclipse: the diamond ring, Bailey's beads, spectacular
prominences, and the delicate structures of
the outer corona. Four of these slides are
enlargements of interesting details on the
originals. Each slide is directly duplicated
from an original. These slides, taken by J.
Findlay and W. Peters, were featured in the
September issue of Sky and Telescope.
Order Set #102 ........... $19.95 ppd.
F & P ASTRONOMICAL
5327 Dalhurst Crescent NW
Calgary, Alberta T3A IP6
Canada

BIG SIX ZOOM
A GRONKY SIX-TO-ONE ZOOM PROJECTOR
REMOTELY CONTROLLED

This single slide projector comes ready to plug into a 110
Volt 60 Hz circuit. With a Moon slide, a satellite slide
with the image placed off center for the effect of tangent
motion, and a L.E.M. slide, off center, that enlarges as it
settles on your horizon.
Big Six Zoom, a product of SKY-SKAN, INC.
is offered at $795.00 Delivered-Fully Guaranteed.
SKY-SKAN. Inc.

p.o.

Box 3832

Rochester. New York

14610
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Planetariums On Parade

BUSMAN'S HOLIDAY IN MOSCOW
by Jeff Sparks, International Editor

After settling down in the Leningradskaya Hotel, I
headed straight (well, not exactly straight but terrestrial
transportation is not the subject of this report) for Moscow's Planetarium. After a sign language exchange with the
mature, babushka'd lady attendants who correctly inferred
that I would not be disposed to take "No" for an answer, I
was motioned to go past two small meteorites into the
already-in-progress sky show; perhaps 'lecture' would be a
more proper term.
I estimated that by a stateside frame of reference, this
would be a 500 seat house but since the folding metal seats
were more widely spaced than our more familiar rows of
theater accommodations, I imagine that the dome's capacity would be fewer than I had at first glance imagined. At
the time of my arrival-a little past 5: 15-the house was
two-thirds full but if enthusiasm is any criterion, it was
SRO. I must say that one could feel a definite audience
excitement.
A silhouetted skyline encircled the dome but unlike the
projected variety of New York's Hayden, th is was a series

Figure 1. This 200 ton, 100 meter high obelisk of
never-dulling titanium stands as a symbol of USSR space
achievement. Its base contains an astronautics museum
which features a huge transparent screen depicting a
cosmonaut's view of the heavens. AI/ pho tos in this article
courtesy of the author.

of cutouts. I like ours better but at the same time I gave a
mental salute to an extremely effective device of theirs-a
small item but remembered-a blinking red airport light.
At the conclusion of the show, I had the opportunity of
speaking (each in his own fashion) with the lecturer who
most kindly guided me on a mini-tour of the Zeiss (Jena)
IV projector and the console where the lecturer speaks into
his microphone and handles slide projections simultaneously.
Jeff Sparks, International Editor for THE PLANETARIAN is Public Affairs Officer of the American MuseumHayden Planetarium in New York City.

Figure 2. This is the entrance corridor to the Moscow Planetarium.
The sign states "Lenin is eternally alive."
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Figure 3. An exterior view of the outer dome of the Moscow
Planetarium. The upper sign states "Planetarium", and the Iower
"Glory to Soviet Science."

Figure 4. A street scene outside the Moscow Planetarium building.

I know that Planetarium people in our own country are
always highly interested in what the other shops are doing
but this curiosity is outdistanced when viewing the modus
operandi in other lands. I have the impression that most of
us change shows about every six weeks or so. But schedule
of the Moscow Planetarium for one day (Saturday) was:

days includes such titles as: Are There People In Outer
Space?, What Have We Found Out About The Moon?, The
Mystery Of The Sea Depths, Myths Of The Starry Sky,
Vulcan And Earthquakes, Caravelles (ships) Around The
Earth, The First Cosmonaut Of The Planet, Following The
Heroes Of Jules Verne, Searching For Other Civilizations,
Fantasy Becomes Reality and The Adventure Of A Drop Of
Water.

12 Noon:
1 p.m.
2 p.m.
3 p.m.
4 p.m.
5:15 p.m.
6:30 p.m.
7: 30 p.m.

House of Stars
Rocket To The Moon
Under The Sky Of The Planetarium
Venus, Planet of Mystery
Men In Space
Birth Of The Universe
Mars And Its Mysteries
Flying To The Planets

And there's virtually a new show every hour, seven days a
week, 226 a month. A sampling of other shows for other

If you are astronomy-minded, your next port of call will
be the COSMOS pavilion in the Exhibition of Soviet Economic Achievements. It's the Smithsonian of Russia and
these photos (though originally shot in color) may help
visualize the display better than words.
Dasvidanya!

Left Figure 5. Near the entrance to the Cosmos Pavilion stands the first space ship manned
by Yuri Gagarin. Center A bove Figure 6. The main entrance of Moscow's Cosmos Pavilion.
Right above Figure 7. The Space Age began with the launch into orbit of Sputnik I. This
replica hangs in the Cosmos Pavilion.
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Figure 8. These boys seem as interested in the sight of an American
tourist taking their picture as the numerous space science displays in
the exhibit halls of the Moscow Planetarium.

Figure 9. A large lunar globe is featured on exhibit at the Moscow
Planetarium.

Figure 10. Models of sate II ites and space probes abound at the
Cosmos Pavilion. The sign overhead states "Soviet People."

Figure 11. A wide-angle view inside the Cosmos Pavilion.

Announcing:

A Bibliography For Planetarium . . . . .-.'...
1960-May,1
by Prof.

'-"'VVJ.l=."-'

Reed, West Chester

If you are not a member of
annotated bibliography
your order and
Executive Editor, Frank C. Jettner {see m.n:~rfite{lja
one copy free. Order now; supply is limited.
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Pa.

to the ISPE

excitedly screaming, "I saw it! I saw it! There it is!", and
ran towards the edge of the dome to pick up the meteor
that had just landed on the moon's surface via bolide
proj ector, strobe Iight, and moon crater 51 ide.
Tis The Season ....
(Fej Musing: most people will be reading this well after
Saint Nick has made his yearly calls, but then again, most
of our young patrons in planetariums would like to have
the "jolly season" the year round. And since this is the
purpose of jane's Corner, . , , .)
Stuffed beyond recognition, all of America sits dreamily
in front of the TV watching the annual Thanksgiving
parades, each person being mentally coerced into the first
thoughts of Christmas lists. The planetarian is no exception.
As the giant balloons float by on the tube he is remembering that he must:
1) Pull out those dusty "little town of - - -" horizon
scenes,
2} Try to recall in which Carousel tray the Crab Nebula
was last seen,
3) Play the taped narration over once with spl icing tape
in hand, to see if the off-brand recording tape will make it
one more season,
4) Try to think of a catchy title this year, and
5) Decide if he can get by one more year with those
glaring taped mispronunciations. After all, no one caught it
last year! It would mean hunting up all those old recordings
and checking to see if that bass-voiced narrator (whoever he
was) still lives around here.
If you are confused by the planetarian's Christmas list,
then you are not a planetarian. If you understand it,
congratulations. You have just won 15 used Christmas cards
with pictures of the 3 Magi on them! (Editor: to collect
your prize send your favorite story andlor original cartoon
to jane Geoghegan, 4700 W. Grace St" Richmond VA
23230; if you don't want the prize for some strange reason,
write to her anyway/I)

Jane's

Corner
BY

Jane

P. Geoghegan

Overheard ....
Sig Wieser of Calgary relates the following occurrence: An apprentice lecturer visited planetarium shows
given by other lecturers, eagerly taking notes by flashlight.
He was cautioned that this was rather disturbing during the
program. For the next lecture he climbed behind the dome
with his flashlight and note pad, blissfully unaware that his
busy scribbling form appeared quite clearly through the
perforated aluminum dome during the program!
Sig also asks: "since Martians are creatures living on
Mars, are Planetarians creatures living on a planetarium
projector?"
Dave Batch of East Lansing says that his trip to Gaspe,
Quebec to view the total solar eclipse was a washout (or
cloudout??). One of his friends who made a similar
pilgrimage, reported better luck. His comment: "I saw the
eclipse but it was disappointing. I was all set up to take
pictures, and at the final moment the moon got in the
way!" (Sound familiar?)
Bob Rigalo of Fishkill, NY comments on the observation
that planetarians check to see if the real sky is set correctly.
He says that at h is place, the Gustafson Planetarium, "the
stars outside don't dare to be off as everything up here was
set and calibrated by George Lovi."
John Calabrisi of Chatham, VA reports that one excited
8-year old jumped out of his seat in the planetarium,

Conchy
ANOTHER COUPLE OF
MILE61'0
1'HE EA'3T AND I'D
HAVE BEEN A MOON
HUND~ED

ROCK.

Conchy Reprinted by permission of
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PRINCIPLES OF PLANETARIUM OPERATION
Co-Editors: Frank C. Jettner and Von Del Chamberlain. Originally
conceived as a first year graduate level handbook in planetarium
education, written by the leading specialists in the field, installments
will appear in each issue of THE PLANETARIAN until completion.
It is suggested each installment be removed from the centerfold,

Chapter I

punched, and stored in alooseleafbinderforfururerefl~rerlce.
and the Co-Editors regret they cannot furnish special
this purpose. Questions regarding the text matter
be
either Co-Editor or the author of the chapter.

PLANETARIUM PROGRAMMING FOR THE
GENERAL PUBLIC
by Von Del Chamberlain, Abrams Planetarium, Michigan State University
Media notes are italicized. Most of the effects indicated
can be modified according to budget and equipment differences among facilities. Single or sequenced slides can rep Iace panoramas. Zoom effects can be replaced by
lap-dissolve and/or flipping from slide to slide, producing
images of increasing or decreasing sizes. The sky identification section should be changed as appropriate for the time
the program is given.

This final portion of the chapter on public programs is
an example program manuscript selected to illustrate principles discussed in the preceding parts.
This particular program was selected since it is a typical
astronomy format which may be useful to many readers. It
is designed in spatial order to give people an impression of
the universe as it is currently known. It is not intended to
inform people in great detail about any object or part of
the un iverse, but rather to present a panoramic view, emphasizing the special qualities of our own tiny planet. Many
readers will recognize that a similar approach was used in
the National Film Board of Canada feature, "Universe".
The program can easily be modified for use and
with varying amounts and types of equipment. It has also
been used as a pattern for a slide lecture given indoors or in
outdoor amphitheaters.

The ending may seem familiar to those who attended
CAPE at Michigan State University in 1970. It is a modification of the concluding remarks of Dr. George Abell's lecture titled, "Where Things Stand in Cosmology".
It is suggested that the reader re-study the preceding
articles on Public Programming in context with the manuscript.

VI. A Sample Program:

storms seen through eyes of astronauts between earth and
moon. Each galaxy is sprinkled with myriads of stars like
islands engulfed in a sea of interstellar gas and dust. Light
years separate the stars.
From planet earth, men survey the universe with increasingly more sophisticated instruments. Physicists, chemists,
astronomers and other scientists spend their lives adding
tiny bits of knowledge to that already known.
Today we accompany you on a JOURNEY THROUGH
THE UNIVERSE, serving as your guide as we glimpse selected objects and regions in space. We trust that upon
leaving this program, you will continue the journey by
often looking skyward, browsing in libraries and, at times,
simply meditating upon astronomical subjects. We suggest
to you that contemplation of the universe can fill you with
intellectual excitement as you consider the meaning of
what we see in the star filled sky.
And so to begin, let us consider the sky as it might be
seen from our own back yard. All we need to do is take the
time to go out on a dark, clear night, relax from the hurried

JOURNEY THROUGH THE UNIVERSE
Presented at Abrams Planetarium during March and April,
1969 and repeated january and February, 1971. Instrument settings: Sidereal time = 4h, home latitude, current
date.

A Introduction
(Opening Music 1: "Dawn" from "Also Sprach Zarathustra," Ormandy arrangement.) Room darkens-zoom galaxy
larger-stars on-zoom sun larger-zoom earth la rger-d issolve to earth-scape-double zoom title ("Journey" zooms
larger over rotating words "through the" followed immediately by "Universe" zooming smaller into rotating words).
Music 2 begins with narration and continues into sky identification.
(Narration) The Universe, as understood by men today,

is like an immense ocean, dotted here and there with galaxies appearing mostly in spiral form like atmospheric
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look

screen out our business and
into space.

concerns and then

image.) This is the one other

which men have sp ecltla1ted
are n ..;i....,..:it;.yC}
thin
lacks oxygen and
essential to life as we know it. (Dissolve zoom image
projected landscape.)
instrumented space
has 1I'or."' .... H " de~~OEmed,
concept of the surface of this
1

If so, the

B. From Our Own Pack Yards
(Description of current night sky.)

C. The Solar System

Several of the most recent Mariner photos projected.

intensely interesting details
active o",,,,.r',"1
ex:amole is a canyon twice as
and six times as
the Grand Canyon. Image of Martian satellite.
Through the eyes of our
famous
satellites of Mars.
moon but do possess a cratered surface
impacts from meteoroids. The surface of Mars also COltnams
craters. Some seem to be volcanic and others of
origin.

(Music is continuous from this point on.) Several images of
the sun in various wavelengths and sunset views projected at
appropriate places in the following paragraph.
Of aU the stars, the sun is queen for earth
It

us warmth, light,
and retains the earth and other
us through regions flooded
in their orbits,
with enough, but not too much, radiant energy. Sunlight's
marvelous beams which possess the magic of life-are generated within the sun's core where the temperature is some
ten million degrees. From the core, this energy flows from
atom to atom until it eventually emerges from the surface.

Brilliant naked-eye Jupiter

in the

Projections of detailed features of the sun. Aurora effect
in the background. The sun is the only star which men can

see in great detail. We are able to study sunspots, surrounded by bright pI ages which sometimes erupt in flares,
spraying atomic particles out into space. Sometimes these
interact with the earth's atmosphere causing the beautiful
northern and southern lights.

miles-some eleven times that of
9 hrs. 50 min.-more than
once upon its axis in
while the earth turns us once toward and then away
the sun.
rules twelve satellites which men have
..-urn"r~" even others orbit the
It has been
the motions of the satellites are sufficient to
of one individual for a life time.
the
of the
men will
lites. Zoom probe past planet image.

Slide and motion picture projections of eruptive prominences. The sun can appear violent at times, heaving col-

umns of gas hundreds of thousands of miles into space. In
these pictures we see only the rim of the sun, the disk
purposely blocked from our view.
Slide-illustration of eclipse conditions, rapid solar
eclipse sequence, slide of corona. When the moon slips be-

Dissolve from Jupiter image to several images of
brought on one at a time. Most beautiful of the 1-''<''''.'''''',

tween the earth and sun and we find ourselves within the
we see
moon's shadow as it races across the earth's
the pearly glow of the sun's corona. The corona is a diffuse
cloud of gas at very high temperature, about two million
degrees.
(Music 4) Mercury-scape projected. The nearest
to
the sun is Mercury, just 36 million miles from its surface.
"",.Uf; a significant
its darkened face is one of
the coldest places in the solar system, while the side turned
toward the sun is hot enough to melt lead. Mercury orbits
the sun in 88 days and rotates upon its axis in 59
Dissolve from Mercury-scape to Venus slide. Venus is
often caned sister to earth since it is
the same distance from the sun and about the same size as earth. A little
difference in distance and size however, results in a great
difference in the two planets. The carbon
deal of
dioxide of its atmosphere results in heavy clouds covering
the surface of Venus from our view. Radiant solar energy
out
penetrates the
but most of it does not
producing temperatures on the surface of about 700 degrees
far too hot for life to develop and thrive.
Project image of Mars-slow zoom.
by earth for
(Begin zoom of
the moment we reach Mars, the red

except for one, is
its
the essence
malg:nifi(~eJ:llce. Ten moons have been I"IH:r>.n,UPlrpr!
themselves are
moonlets C'H,,,, ... ~.,.,ir""
Like
earth
images.

JU. .

outward we would come to Uranus and
but smaller
much
and
not see them as welL
scopes indicate that their
are
methane and molecular
Uranus has five
satellites.
is 30 times further from the sun
earth and orbits the sun in 165 years.
(Music 5) Pluto-scape projected with brilliant
in the sky.
at the
of the planetary

named after the
dark. The sun appears as

very

Comet zooming slowly away. In addition to

sdar
are the

80

1-'><""01,,,,

contains many smaller
the natural space
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We know that the sun is a single star and that stars are
units of matter under conditions resulting in generation of
radiant energy, or in other words heat and light. Project
several slides of nebulae. In distant regions we see some of
this energy shining on and through clouds of gas and dust
called nebulae. The gas and dust itself may have once been
within other stars predating those we currently see in space.
These molecules and grains of matter may yet form other
stars and perhaps planets-perhaps even the bodies of creatures like men, somewhere, sometime. We see evidence of
star formation within these clouds. Stars form by
tional forces drawing together material from the clouds.
Dissolve to projection of binary star in motion. Stars often
form in pairs, swinging about each other. Sometimes we see
star pairs in such a way that one passes behind and then in
front of the other, causing their combined light to dim and
brighten. Dissolve to eclipsing binary in motion. These are
appropriately caned eclipsing binary stars.
Dissolve to telescopic image of the Pleiades. Stars occur
singly, in pairs and in groups caned clusters: some
like the Pleiades, are open, populated by hundreds of
often still pervaded by gas and dust remaining after the
stars have formed. Dissolve to globular cluster. Other clusters appear as globules, each consisting of hundreds of thousands of stars. These are older star groups; perhaps some of
the first to form within our galaxy.
Dissolve to variable star effect. Most stars shine with a
constant light, but some change their brightness over regular or irregular periods of time.
Fade variable and begin rise of supernova. Occasionally
stars become so unstable that they essentially explode, becoming 100 million times as bright as the sun. Supernova

tem. They move in great elliptical orbits. They may pass
only a few million miles from the sun at closest, the solar
heat evaporating some of the comet material, giving rise to
the tail which could stretch a million miles across space.
Then they are thrown outward toward the stars, perhaps
nearly half-way to the nearest stars, before beginning their
return visit to the sun. Some of them do not return to the
vicinity of the sun for thousands of years, and others may
even leave the solar system, never again to feel the warmth
of the sun. Comet dissolves away.
Tumbling asteroid-zooming larger, then smaller (Film
loop). In addition to comets there are asteroids and sman

meteoroids, some microscopic, orbiting in the solar system.
We see a few of the larger ones through telescopes as tiny
dots. Fireball. The smaller ones are seen only as they plunge
into earth's atmosphere, producing a fiery spectacle for
those earth dwellers who at that moment have their eyes
turned in the proper direction. Many millions of these
smaller bodies roam in space. Evidence that they have existed in the past is provided by earth's moon, it's battered
surface a testimony of repeated encounters with comets
and asteroids. Zoom image of the moon-dissolved into

'V .....",,,,,,,."'.

lunar-scape.
It is here, on the moon, that men made their first foot-

prints on a body beyond the earth. We find here a scientific
treasure beyond comparison-a history book speaking of
conditions and events in remote times in solar system history. Space scientists find here a cold, dead, but very interesting source of study to occupy their attentions for ages
yet to come.
Music montage: lunar-scape dissolved into
earth-scape-using zoom and other effects follow the
Apollo spacecraft through the atmosphere to splashdown
followed by multi-media montage of people on the planet.

rises to peak brilliance-Superimpose crab nebula on fading
supernova. Such an explosion was observed in 1054 A.D. In

Of all the planets contemplated by men, only one is definitely known to possess life upon it's surface. Men of scientific temperament attempt to probe it's many secrets: it's
structure, solid surface, oceans and atmosphere, it's creatures, it's past, present, and expected future.
The uniqueness of this planet, if it is unique, is found in
it's atmosphere, the properties of which support organic
creatures. The atmosphere is capable of beautiful sunsets
and more dramatic demonstrations which remind us of the
combined power of sunlight and air.

the same region of the sky we see an expanding cloud of
material as the gasses, once part of the star, move outward
into space. In this way the space between stars is enriched
with elements formed inside stars; elements such as those
found in the earth's crust and which are essential to the
existence of the mineral and biological kingdoms.
The largest feature in the sky is the Milky Way. Point it
out. We are accustomed to seeing it as a half-circle of faint
light across the visible portion of the sky. Actually it is a
complete circle. This, we know, is because we are inside of
it. Thus we see a rim of light completely about us. We know
it as the Milky Way galaxy, composed of about 100 billion
stars, one of which we call the sun. Project Illustration of
the Galaxy. We are not at the center of the Galaxy, but
rather toward an edge. It is a gigantic assemblage of stars
and interstellar matter in spiral form, 100 thousand light
years across.
We cannot see our own galaxy as it really is since we are
part of it. Project M31. Off in the vast distances around us,
beyond the edge of our own galactic system, we see other
galaxies like islands in an immense sea. One of the most
famous is the Andromeda Galaxy. This one is fairly near

Clouds, thunder, lightning etc. -a real storm-followed
by clearing, stars, outdoor sounds, an observatory on the
landscape-a bright meteor crosses the sky. Music 6.

D. Stars and Galaxies
Using optical and radio telescopes, astronomers have
learned that the entire solar system, although extremely
interesting, is like an impurity in the vastness of the universe. Today we are piecing together a picture of our physical surroundings in space which describes a universe of
stars almost beyond comprehension.
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by-just two million light years away. The light we see from
this object started travelling toward us about two million
years ago.
Stars out-Add projection of another galaxy. We see numerous examples of galaxies. A few almost touch our own.
Another galaxy added. Most are very far away. Add another. Some are a few billion light years from us. This
means that the faint light we gather with our largest telescopes today left these galaxies before the earth solidified,
perhaps even before the sun began to shine.
Projection of a cluster of galaxies. In some region of
space we see whole clusters of galaxies-hundreds in a single
group. Just as stars were born in clusters, so it seems, were
galaxies.

stars.
empty space surrounded by crisp points of
Seeming to be on a redundant Journey Through The Universe we pick out one typical speck of light and move toward it.
Zoom a spot to a clear, large, image of the sun. After
twenty-five years at light speed, we view a tremendous ban
of fiery gas, glowing from the energy liberated
within
as atoms dash about in splendid chaos, pulsing as
collide and fuse. In order to avoid destruction by plunging into
this light and life giving thermal giant, we veer aside and
travel onward. Very rapid zoom on image of the earth-dissolve into landscape projection. Eight minutes at the
of light beyond the star we find a most unusual,
very
atypical place. Here we end our Journey Through The Universe on the surface of our own planet-EARTH.
As we look outward at the stars from the surface of our
very special planet, and think of millions of galaxies, each
with billions of stars-some old, some younger, some stm to
be born-we wonder about ourselves existing in this vastness. We wonder also whether or not other intelligent creatures populate space. How many civilizations have arisen
out of the skies, looked into the night, seen what we see,
learned what we have learned, asked the questions which
we ask; perhaps even faced the problems we now face? It is
marvelous that we can contemplate such things.
One tends to feel so insignificant, standing in the night,
filled with contemplation of galaxies of stars. Yet this very
feeling of minuteness is a most significant human
ence for it requires the ability to reason-to ask questions
and seek answers. History indicates that the human
might best be portrayed standing under a star filled
mentally taking a Journey Through The Universe of which
he, himself, is a "microscopic" part. Music-sunrise-title of

E. Summary and Conclusion
Music 7. And so let us search out a typical place in the
universe and ask what such a place would be like. All projections out except a few fuzzy spots of light. Our Journey
Through The Universe has carried us into the blackness
typical of empty, intergalactic space. Using giant lenses we
can barely see fuzzy spots of light in the cold void about us.
Suppose, for the sake of understanding, that we could move
freely with the velocity of light, one-hundred-eighty-sixthousand miles every second, in order to investigate our
surroundings. We pick out a typical spot of light and head
toward it at this fantastic speed. Zoom one spot until it is
clearly a spiral galaxy-other spots out. After two-and-onehalf billion years at the speed of light we recognize its
sweeping spiral form-a galaxy. Wishing to investigate further, we continue toward it on the wings of light. Zoom to
very large galaxy-dissolve to stars. After another two-andone-half million years we find ourselves inside, but still in

nex t program-exit music.

JOURNEY THROUGH THE UNIVERSE
JAN & FEB 1971
(MUSIC)
ALBUM TITLE

1. 2001-A SPACE ODYSSEY

SELECTION

CONDUCTOR

ORCHESTRA

RECORD LABEL

"Also Sprach
Zarathu stra

Bohm

Berlin Philharmonic

MGM

2. GROFE: GRAND CANYON
SUITE

liThe Painted
Desert"

Ormandy

Philadelphia Orch.

Columbia

3. PICTURES AT AN EXHIBITION

"The Gnomes"

Bernstein

N.Y. Philharmonic

Columbia

4. GREENSLEEVES

"Fantasia On A
Theme By Thomas
Tallis"

Gould

Morton Gould Orch.

RCA Victor

5. SINFONIA ANTARTICA

First Movement

Boult

London Philharmonic

London

6. SIBELIUS

liThe Swan of
Tuolena Op. 22"

Ormandy

Philadelphia Orch.

Columbia

7. DEBUSSEY: LA MER

"Dialogue of the
Wind and Sea'"

Bernstein

N.Y. Philharmonic

Columbia

SOUND TRACK RECORDING

II
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EllIP£
cruises Inc.

Is Proud to Announce its Science I
Staff for The African Total Eclipse

u

ECLIPSE 73 AFRICAN SOLAR ECLIPSE
CRUISE SCIENCE STAFF

ASTRONOMY
Dr. Franklyn M. Branley
Dr. Mark R. Chartrand, III
Donald S. Hall
H. George Hamilton
Dr. Fred C. Hess
Dr. Allen J. Hynek
Dr. Charles H. Sm i ley
Walter Sullivan
Dr. Gerrit L. Verschuur

BIRDING
Leif J. Robinson

ENVIRONMENT
Alfred Hulstrunk
Dr. Volker A. Mohnen
Prof. Vincent J. Schaefer
HISTORY AND
PHILOSOPHY OF SCIENCE
Dr. Isaac Asimov
METEOROLOGY
Dr. Edward M. Brooks
MODERN EXPLORATION
Neil A. Armstrong
M. Scott Carpenter
NAVIGATION
Dr. Joseph H. Chamberlain

OCEANOGRAPHY
Dr. Richard Harbison
Dr. Ann Hartline
Dr. Peter Hartline
Dr. Myrl Hendershott
Dr. John Mudie
PHOTOGRAPHY
Edward H. Cann
Henry C. Courten
George T. Keene
Robert T. Little
Martin Scott
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The spectacular success achieved in observing and photographing the July 10, 1972, eclipse by over
800 passengers aboard a luxury cruise ship prompts a sequel for the widely heralded 1973 African
ecl ipse.
On June 23 the P&O luxury liner Canberra will depart from New York for a 15 day "Science at
Sea" voyage. One of the highlights of the ECLIPSE 73 adventure will come on June 30 when the liner
will maneuver to the optimum rendezvous point just off the coast of Mauritania, West Africa to
observe and photograph one of the longest solar eclipses of our lifetime.
The 45,OOO-ton, 14-story tall Canberra offers a safe, luxurious and economical way to be an
eyewitness to nature's greatest spectacle. After the ecl ipse the floating scientific hotel will stop at the
West African ports of Nouakchott, Mauritania and Dakar, Senegal.
The ECLIPSE 73 cruise is priced from $570 to $1575 per person (based on double occupancy).
Suites available at higher prices. The cruise includes the following: maneuverability of vessel· satellite
weather forecasting· 2 'acres' of open deck space· eclipse viewing devices' no extra equipment
weight charges' 15 courses taught by leading professionals, including: astronomy, astrophotography.
birding, celestial observation, environment, history of science, marine biology, meteorology, modern
exploration, navigation, oceanography, photography, science for young people, art, drama, music,
African culture • university credit (optional) • eclipse photography instructions' briefings on
scientific experiments aboard Eclipse 73 • science films door prizes' "Culture at Sea" program'
first-run films • professional entertainment • sailing with passengers of common interest •
air-conditioned staterooms' three swimming pools' dancing· special activities for children' duty
free shipping' exquisite cuisine
The Canberra is of British Registry. Cunard Line serves as General Agent for the Canberra in the
United States. ECLIPSE 73 is a co-operative venture between Eclipse Cruises, Inc. and Cunard Line.

-----------------------------------------------------------,
For complete details write:
ECLIPSE 73
CUNARD LINE
555 FIFTH AVENUE
NEW YORK, NEW YORK 10017

NAME _____________________________________________________________
STREET__________________________________________________________
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CITY __________________________ STATE _______________ ZIP____________
I
TELEPHONE NO. _________________________
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HOW WELL DO YOUR PLANETS MO
by Robert C. Victor, Abrams Planetarium,
Michigan State University

correction in the celestial latitude of Mars so that it is 10.0
north of the center of the sun's disk, as indicated in the
table. Run annual motion forward to January 10,1973 and
follow a similar procedure for Jupiter. When setting Mercury for January 28 and Venus for April 9, be sure to set up a
superior conjunction rather than an inferior. Finally run
annual motion to June lS, 1973, and set Saturn in conjunction with the sun, 10.1 to the south of the center of the
sun's disk.
Now run total annual motion back to the beginning of
1973. You are now ready to check the events listed in the
table.
Begin slow annual motion and watch the su n approach
Jupiter. When they appear closest together, stop annual motion and record the date (sun's position on ecliptic) and
angular separation of the two objects. These quantities
should be correct, because you previously set the Jupiter
projector using this information.
Next, watch Mars approach Antares. As before, record
the date (sun's position) when Mars appears closest to
Antares, and record the amount and direction of their angular separation. In some cases where two events occur only a
few days apart, your annual motion system may portray
them in reverse order. In those cases run annual motion
back far enough to observe both events. If your system has
backlash, keep in mind it is best to watch for these events
while running forward.
Run annual motion slowly forward, and watch for each
event listed in the table. In each case record conjunction
date (sun's position on ecliptic) and the observed angular
separation at conjunction, including direction if different
from predicted.
The author wishes to make a comparative study of annual motion systems of various planetariums. It would be
appreciated if you would send him a copy of your results,
with comments.
In a future issue the author will supply a list of selected
phenomena through 1980, for determining the long-run
accuracy of annual motion systems.

How accurate is the annual motion system on your planetarium projector? The table below, a listing of all conjunctions of the sun and planets with each other and with first
magnitude stars during 1973, should help you to set your
planets and to determine the short-run accuracy of your
annual motion system. For completeness, oppositions of
planets with the sun, as well as equinoxes and solstices, are
listed. Inspection of the 1973 Graphic Time Table of the
Heavens will quickly reveal which of these events are of
observational interest.
The table gives the date and Universal Time of conjunctions and oppositions in celestial longitude (not right ascension), and will therefore correspond to the time of closest
approach for conjunctions, since the planets move in paths
nearly parallel to the ecliptic. For the use of instruments
with the ecliptic marked off in one-day intervals, the time
of these events is stated to the nearest tenth of a day.
First, be sure your precession motion is set to the present epoch. In 1973 the Vernal Equinox occurs on March
20.8 UT and the sun passes Regulus on August 22.7 UT. If
your ecliptic assumes that the equinox occurs on exactly
March 21.0, precess the star field until Regulus is at the
same longitude as the August 22.9 position of the ecliptic.
As a check, the right ascension of Delta Orionis, the westernmost star of Orion's belt, should be Sh 30 m.6 at the
beginning of 1973. Now it is assumed that the coordinate
projectors have been correctly positioned with respect to
the star field, and that the nodes and inclinations of the
planetary orbits have been properly adjusted.
Next, be sure all Earth elements of your planet projectors are properly set in relation to the sun. For example,
when the sun appears at the Vernal Equinox, the heliocentric longitude of all Earth elements shou Id read 180 0 •
Then, set each planet projector in turn, using the solar
conjunctions marked by an asterisk in the table. Run annual motion system back to mid-August 1972 (to eliminate
backlash) and then forward to September 7, 1972. Now
move the Mars element of the Mars projector until that
planet is in conjunction with the sun. If necessary, make a
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Planetarium
Address

Type of Instrument
Test Performed By

DATE (U. T.)
'72 Sept. 7.5
'73 Jan. 10.4
Jan. 13.4
Jan. 18.7
Jan. 28.9
Jan. 31. 8
Mar. 13.8
Mar. 17.0
Mar. 20.8
Apr. 6.9
Apr. 9.8
May 20.0
May 20.3
May 25.0
May 30.3
May 31. 0
May 31. 1
June 1.3
June 15.4
June 19.5
Jun~ 21.5
June 24.5
2.6
July
July 15.5
July 20.3
July 24.7
July 30.5
July 31. 0
Aug. 22.7
Aug. 28.4
Sept. 2.8
Sept. 7.8
Sept. 23.2
Sept. 28.3
Oct. 17.0
Oct. 17.7
Oct. 25.1
Nov. 10.4
Dec.
1.7
Dec. 15.2
Dec. 22.0
Dec. 23.2

EVENT

The University of North Carolina Morehead
um/Observatory will institute a graduate trainee program
Planetarium admi nistration and education
January of 1973, it was jointly announced October
1972 by Mebane M. Pritchett, Director of the John
Morehead Foundation and Anthony F. Jenzano,
of the Morehead Planetarium. Established as a
program completely funded by the Morehead
the grant will subsidize a $3600 annual salary each for two
fellows, as well as tuition and fees, and the cost of academic
materials. Under the plan, the first trainee will be selected
to initiate the program in January, 1973 to pursue a two
year course of study in astronomy, education and business
administration in the UNC Graduate School at Chapel
plus extensive on-the-job training in the Morehead Planetarium/Observatory. A second fellow will be selected in the
Fall of 1973 to provide overlapping appointments, one
senior and one junior, continuously thereafter.
The fellowship was proposed on the basis of material
prepared by Planetarium staffer, Thomas H.
of
Morganton, North Carolina. Heffner's salary through
cember is also included in the grant, and his
responsibility during this interim period will be the
ment of all pertinent details and arrangements. Heffner
described the program as one offering a unique combination of work experience and academic study
suited to the development of planetarium administrators
for the growing number of major planetariums in
country. "Graduates from this program will be
hold administrative and educational positions at
any of the country's more than 800 planetariums. Hr",,,!,",,"'"
the program is aimed specifically at preparing candidates
for the directorship of a medium-sized facility, or an
assistant admi nistrative position at any of the
planetariums in the United States," Heffner said.
Jenzano described the program as "potentially the most
innovative opportunity to develop Planetarium
available, and one which eventually will be open to any
qualified college graduate in the United States.
the first recipient of the fellowship must be
enrolled or accepted in the UNC Graduate School."
Applications may be made in writing to Richard S.
Morehead Planetarium, Chapel Hill, North Carolina, 27514.
27514.

INSTRUMENT
DATE/SEPARATION

1°.0 N of sun
*Mars
0°.2 S of sun
*Jupiter
4°.7 N of Antares
Mars
Mercury 1°. 5 S of Jupiter
*Mercury 2°.1 S of sun (superior)
Venus
0°. 2 S of Jupiter
Mercury 3°.5 N of sun (inferior)
Mercury 4°.5 N of Venus
Sun passes Vernal Equinox
Mars
0°. 8 S of Jupiter
*Venus
1°. 2 S of sun (superior)
Venus
5°.7 N of Aldebaran
Mercury 0°.3 N of sun (superior)
Mercury 6°.6 N of Aldebaran
1°. 7 N of Saturn
Venus
5°.5 N of Aldebaran
Sun
Mercury 2°.9 N of Saturn
Mercury 1° . 2 N of Venus
1°.1 S of sun
*Saturn
Mercury 5°.6 S of Pollux
Sun passes Summer Solstice
Venus
5°.3 S of Pollux
Mercury 3°.1 S of Venus
6°.7 S of Pollux
Sun
Mercury 4°.9 S of sun (inferior)
0
Venus
1 . 1 N of Regulus
Jupiter at 0gpoSition (0°.7 S of eCliptic)l
Mercury 10 .4 S of Pollux
0°. 5 S of Regulus
Sun
Mercury 1°.3 N of Regulus
Mercury 1°. 7 N of sun (superior)
1°.8 N of Spica
Venus
Sun passes Autumnal Equinox
Mercury 1°.2 N of Spica
2°.1 N of Spica
Sun
1°.9 N of Antares
Venus
Mars at opposition (1°.8 S of ecliptic)2
Mercury 0°.0 S of sun (transit)
Sun
4 u .6 N of Antares
Mercury 5 0 .0 N of Antares
Sun passes Winter Solstice
Saturn at opposition (1 0 .1 S of ecliptic)3

*It is suggested that these events be used for setting the
planets, as mentioned above.
1Longitude of Jupiter is 307°.2 (ecliptic date Jan. 27.6)
2Longitude of Mars is 31°.6 (ecliptic date April 22.1)
3Longitude of Saturn is 91°.3 (ecliptic date June 23.0)
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FRESH AI R ANYONE?
Von Del Chamberlain of the Abrams Planetarium,
Michigan State University, East Lansing, MI 48823 advises
of this fresh air opportunity. He is working with the U.s.
National Park Service to obtain a list of selected individuals,
both planetarium and research astronomers, who are
interested in increasing the public's knowledge of the
heavens by volunteer activities. The Park Service is concurrently establishing a list of park units interested in receiving
astronomical guest lecturers. The aim is to bring these two
lists together to provide astronomy in the nation's national
parks next summer. It is expected the chosen volunteers
will give illustrated lectures at campfire gatherings and work
informally with naturalists in training them to use the
in their interpretative work. Please contact Von Del if
interested.
One of the most unusual planetariums around is the
Gustafson Planetarium, located on the Fresh Air Fund's
Sharpe Reservation in Fishkill, NY (near Poughkeepsie),
and directed by Robert Rigalo. During the summer, it is
used by the Reservation's campers, who are children
vacationing (free) from the New York City area. The kids
are given several planetarium programs during their stay,
shown the real stars through one of several reflecting
telescopes, and become involved in related activities as well
as the usual swimming, hiking, etc.

Regional Association

NEWSBEAT
What's happening in your section of the world? This is
your spot to share it with others. This section of THE
PLANETARIAN is for you, about you, and by you.
Simply communicate with your Regional Contributing
Editor; he's dying to hear from you! If you don't keep
him informed, the rest of our membersh.ip in ISPE and
the total community of astronomy education will be in
the dark too.
Regional Con tributing Editors

David l. DeBruyn, Grand Rapids Public
Museum, 233 Washington SE, Grand Rapids, Mich.
49502.
MAPS, Gerard E. Muhl, Strasenburgh Planetarium,
663 East A ve., Rochester, N.Y. 14607.
PAC, Gary Stasiuk, Queen Elizabeth Planetarium,
Coronation Park, Edmonton, Alberta, Canada.
PPA, Thomas M. Gates, Space Science Center, 12345
EI Monte Rd., Los Altos Hills, CA 94022.
RMPA, (acting) Martin McDonald, University of
Wyoming, Univ. Station Box 3905, Laramie, Wyo. 82070.
SEPA, Robert J. Hitt, Chesapeake Planetarium, 300
Cedar Rd., Chesapeake, VA 23320.
S WA P, John L. Cotton, Jr., 3717 Purdue, Dallas,
Texas 75225.
International Editor, Jeff Sparks, American MuseumHayden Planetarium, 81st St. at Central Park West, New
York, N.Y. 10024.
GLPA,

The
Gustafson
Planetarium

JUST WHEN WE THOUGHT WE WERE OFF TO A GOOD
START ...
. . . well, take a look at how much news has been pouring
in. Practically ziltchf Why??? Because YOU haven't kept
your RCE informed about what's going on in your area.
You've paid your dues. You're a founding member of our
ambitious organization. What have you been doing with
yourself and your planetarium lately? I know we're an
unusual bunch, but mentalists?? Enough reprimand.
Please contact your Regional Contributing Editor now ..
right after you read this. I-'m supposed to edit his material
So far, I feel like I've got a
after he edits yours.
government job.
Lost for words (excuse the pun).
Jack Horkheimer

The Planetarium contains a Viewlex Model Venus in a
24' dome. The basic projector head can be controlled either
manually by the operator or run off of a precut tape.
From September to June, the Planetarium is run by the
Wappingers Central School District for the programs to the
area children. Plans for the future include attendance by
groups other than the schoolchildren and eventually evening presentations.
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There doesn't seem to be any news from this Canadian
planetarium wilderness." Snowbound already?
SEPA reports that good news is running rampant in the
Southeast. No news is good news? Anyway that's about it.
Jane Geoghegan wants everyone to know she spent several
weeks abroad this summer and caught up on much needed
rest in some of Europe's star chambers. For a snore
snore description, write to Jane please. Miami Museum
technician Phil Trick also has quite a problem; when asked
to build a snow projector for the Christmas show, he was
overhead saying "what's snow?",
For all interested in automatic systems john Alexander
reports that the long-awaited installation of the Bays Mt.
(Tenn.) planetarium automatic control system by Planetariums Unlimited has been successfully completed. The
comment from there was that it performs at least as
flawlessly as a well-trained baboon. A likely comparison to
many planetarium-types lies there somewhere. John says
the system gives a quite uninspired show compared to its
unpredictable prototype predecessor, inasmuch as it
repeats operations as instructed. The first one's
were worthy of jane's Corner!
Billy Smith reports on the fall meeting of PPA, held on
October 7 at Fullerton jr. College, Fullerton, CA. It was
decided to use their treasury to start a new membership
campaign for both PPA and ISPE along the Pacific coast.
One highlight of the "show and share" session was the use
of a laser by Anthony Pabon at San Fernando Valley
College to produce an expanding red giant star. After
touring the facH ities at Fullerton, the group visited
classroom session of an astronomy mini-course taught
host Floyd Baker. This consists of about 20 hours of
instruction in the classroom and/or observatory
a
4-day period, Thursday through Sunday. After the student
has completed this 20 hours and has written an ac(:entahle
paper (due a few weeks later), he receives one credit hour.

ANNOUNCEMENT
The 1972 meeting of ISPE in the San Francisco
Bay Area during November 13-17 was concluded
too late to be reported in this issue. Therefore a
special convention insert will be published prior to
the March 1973 issue of THE PLANET ARIAN,
containing pictorials of the host institutions, complete information on the programs and business
session, summaries of most papers, and some
complete transcriptions. Other complete transcriptions will appear in later issues of THE PLANETARIAN. (In response to numerous requests by
the conference participants, the exquisite luncheon speech by Prof. Paul D. Hurd of Stanford
will be provided in full immediately.)

HERE AND THERE ...
After 16 years of service at the American MuseumHayden Planetarium, the past four as Chairman, Dr.
Franklyn Branley has announced his retirement from
administrative duties to devote full time to writing science
education books and developing new ideas in science
communication. The author of 60 books on astronomy for
the young, Frank has now embarked on writing an
astronomy textbook for liberal arts undergraduates, to be
published by Thomas Y. Crowell College Division. His
successor is Dr. Kenneth L. Franklin, recently the Planetarium's Assistant Chairman, who heads its astronomical
research activities and who first came to prominence as
co-discoverer of high frequency radio emission from Jupiter.
All at the ISPE Conference were pleased to hear of
activity from RMPA. The association has now formally
joined with the other six regionals in completing the
originally drafted structure of ISPE. Officers until the next
election in 1973 are President Martin McDonald of the
Un iversity of Wyomi ng at Laramie and Secre tary-Treasurer
Major Michael Schwitters of the USAF Academy. The next
meeting of RMPA will be during the last week in April, the
site to be announced.
Things are quiet in SWAP country says john Cotton. A
new Spitz A4A has just become operational at Richland
College in Dallas, and planetarium director john Williams
opened with a fancy show called Moondreams.
Skipping in latitude, Sig Wieser of PAC advises, "I have
some good news and some bad. First the good. You will not
have anything to edit from our region. And now the bad.
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CONVENTION NEWS
MAPS and GLPA held annual autumn COrWelrl-

6-7
Both were covered for THE
ISPE convention news insert
in the
nre:naJratllon full stories and
YY>t:>t:>ti,........ c will also be included.

Watch for it!
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COPERNICUS
Larry Sabbath of Oak Park, Michigan and Education
Committee Chairman for GLPA reports that considerable
interest has been raised by the Polish-American Congress in
the SOOth birthday anniversary of one Mikolaj Kopernik
during 1973, better known to the English-speaking world as
Nicholas Copernicus. The Michigan School Committee of
this group has been meeting in the Detroit area and
mapping extensive plans, and it is felt that numerous
planetariums will want to participate. Visual aid materials
are being collected, and the request is made that all
interested be on the lookout for Copernicus commemorative stamps, pictures of the orbiting astronomical observatory carrying his name, pictures of the bust presented to
the United Nations by Poland in 1970, etc. All such
pictures that can be converted to sl ides for planetarium use
should be sent to:
James Edoff
Chatterton Planetari um
Fitzgerald Public Schools
24333 Ryan Rd.
Warren, MI 48091
The GLPA Education Committee will then coordinate
distributi on of the slide sets to planetariums who want to
obtain them.

'I"·
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This section is for the noncommercial advertising of used items,
employment opportunities, personal services, etc. The ISPE Editorial Board assumes no responsibility for statements made nor for
the quality of items advertised for sale. All editorial rights reserved.
Rate is20q/word or $1.00/Iine, whichever is less. No line cuts or
illustrations. Closing date for receipt of orders and copy is the 14th
of the first month preceding the issue month. Send to the Executive
Editor, Albany, N. Y.

**********
WANTED: Planetarium Educator. One year appointment.
Work with delivery of school program. An opportunity for
anyone seeking planetarium experience. Salary range
$7500-8100. Contact Director, Project ETW, 117 E.
Willow St., Cherokee, Iowa 51012.
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be sure to give us a CHANGE

OF ADDRESS. Send old mailing label
and new address to Ronald N Hartman,
ISPE Circulation Director, Mt San
Antonio College, Walnut, CA 91789.
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THE LAST QUESTION, a Science Fiction short story
Isaac Asimov, received overwhelming approval by audiences
at both Abrams Planetarium and Strasenburgh Planetarium.
In order to encourage the use of SF in the planetarium, the
2 planetariums and Dr. Asimov have established a rockbottom price of $825 for the program package. This
includes annotated manuscript, complete original program
tape slides, and royalties. The price is exceptionally
considering all that is included in the package. The program
is offered in the hope that planetarium workers will
consider development of original SF for the planetarium.
For further information contact Blackground Productions,
PO Box 707, East Lansing, Mich. 48823.

~:

.~.~

ANNOUNCEMENT
A pamphlet Hlnformation For Contributors" to
The P/onetarion will soon be ready for distribution. For your free copy please write to:
Mr. John F. Christian
Division of Science & Math
Genesee Community College
1401 E. Court Street
Flint, Michigan 48503

PLANETARIUM SLIDE SPECIALIST
Horizons, Titles, and 3P-D

Fop information write to:

BLACKGROUND PRODUCTIONS
PO Box 707
East Lansing, MI 48823
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The Technical Side
Conducted by O. Richard Norton
Fleischmann A tmospherium-Planetarium
Desert Research Institute
University of Nevada
This is the third in a series of four articles dealing with
the production of motions in the planetarium. The first
discussed circular motion and the second linear motion.
This article is concerned with the production of simulating
elliptical motion.
Perhaps the most difficult motion to produce in the
planetarium, even more difficult than a random motion, is a
convincing elliptical motion. Actually, most attempts to
produce elliptical motion result in an oval shape that is not
symmetrical around the two foci of the ellipse. This
simulation is usually close to the desired ellipse and for all
practical purposes is satisfactory.
To produce a true ellipse requires the use of elliptical
gears driven eccentrically around one focus and mechanically tying the projector to the elliptical drive. This has
been done, for example, at Morrison Planetarium (San
Francisco) in their projection orrery. The difficulty here is
to produce the ell iptical gears and to build a drive that will
smoothly drive an eccentric gear. One method is to program
a computer with the proper orbital elements and let it drive
a simple projector built with circular gears. The drawbacks
here are obvious; the availability of the computer and the
cost involved in the programming and operation of the
computer-projector combination.
We will describe a relatively simple method of producing
a convincing, simulated ellipse of a projected image, using
only circular motion and translations thereof. (See Figure
1) Here we wish to make a spot of light move along an
apparent elliptical path (actually an oval one). We restrict
the design of the mechanism to circular motion. The task is
to translate this circular motion to elliptical motion. On the
driving wheel is attached a long lever arm, which is
connected to a stationary pivot that allows the arm to sl ide,
as well as to turn around the pivot. Select a point on the

lever arm between the driving wheel and the pivot. If th is
point is traced out as the driving wheel is turned
ABeD), the resultant figure is an oval. Note that the radius
of the oval is smallest at the point closest to the
(point B) and largest furthest from the pivot (point D). The
characteristics of the oval can be varied by selecting
different points along the lever arm or by connecting the
lever arm at various radii (r) along the driving wheel.

Figure 3

The next step is to translate th is oval to a projected
image. Figure 2 illustrates a mechanical device constructed
with these principles in mind. A driving rod has been
substituted for the driving wheel. The lever arm is slotted at
one end to operate around the pivot, and the other end is
attached to the driving rod. Several threaded holes in the
driving rod allow the selection of various radii. Note the
small aperture in the lever arm between the pivot and
driving rod. This aperture, through which light passes, is the
object to be projected. As the mechanism is driven, the
aperture scribes the oval of Figure 1. When the entire
mechanism is mounted in a 3Y4" x 4" lantern sl ide
projector, the resultant image of the aperture is projected
onto the dome.
One problem arises when the aperture is placed in the
projector. Without proper masking an image of the entire
lever arm is projected along with the aperture. To prevent

Figure 1
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A
LEVER ARM
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senting the giant star. The mechanism is arranged so
spot representing the dwarf star just clears the
passes, from our point of view, in front of the
(See Figure 4) The trick now is to make the dwarf pass
behind the giant. This is created by introducing a circular
Kodalith occulting mask directly behind the lever arm
when projected, produces an image equal in size to the
star projected separately. This image is superimposed
the giant's image. The mechanism is adjusted so that the
lever arm aperture passes beneath the mask in one direction
and then directly through the mask on the return.
The effect is strikingly three-dimensional. The dwarf
companion appears to orbit around the giant star, passing in
front of and then behind it. The effect is further enhanced
because the motion of the aperture is irregular, slowing to
an apparent standstill at the major axis points on the oval
(8 and D in Figure 7) and reaching maximum speed at the
minor axis points (A and C).
This method is only one among many that can
elliptical or, at least, noncircular motion. We welcome other
ideas and comments from our readers that could be useful
in the planetarium medium for future publication in this
column.

this, a trapezoidal mask with a central hole over the lever
aperture is placed on the lever arm and is driven with the
arm. This blocks any light that would otherwise silhouette
the arm. Figure 3 shows this mask in place.
How can this mechanism be used in a practical situation?
One good example is illustrating a double star system
composed of a giant and a dwarf, the task being to produce
a motion of the latter around the first. The orbital
inclination to the Earth-star line of sight is chosen about
25°; thus the apparent orbit appears elliptical. A second
projector produces a large red spot on the dome repreFigure 4

/GIANT STAR

'DWARF STAR

ASTRONOMY EDUCATION RESOURCES
conducted by George Reed, West Chester State College (PA)
mount experience for ancient man. An event wh ich presented the opposing themes of death and regeneration so
vividly, and dramatically, and within such a short length of
time, that it exerted a tremendous effect on his consciousness. The solar eclipse provided a model of death and rebirth from wh ich later analogies were drawn into human
experience and applied to less dramatic situations. Even
after the astronomical facts of the solar eclipse were discovered, the older image of the sun-moon struggle persisted
but in a modified and evasive form.

The Mask, the Unicorn, and The Messiah is subtitled A
Study in Solar Eclipse Phenomena. It is the Third Volume
of a Trilogy on "The Column of the Cosmos." The author,
Elmer G. Shur, is a professor of classical archaeology at the
University of Rochester, New York.
The thesis of the book is concerned with the continuity
that is found in mythological symbols.
"I nstead of advocating a single device to account for
all phases of mythology, one must examine carefully the
panorama of primitive vision, including the structure of
its cosmos and the use of anology to explain its operation. This study draws together a number of symbolic
facts and implications from an area too little explored in
the past, facts which, drawn mainly from astronomy and
meteorology, can be used to explain characters and motives in terms of primitive needs. The solar eclipse, with
its lunar shadow in the role of a cosmic connection between heaven and earth, adds another dimension to the
pattern of suffering, death and regeneration to be found
in so many areas of human experience."
Shur sees the total solar eclipse as a startling and para-

With and above assumption, Shur proceeds to trace the
solar eclipse symbolism in terms of attributes and ascribed
habits from the Indian Kirttimukla (Doorway Mask), to the
Javanese shadow play, the Unicorn, the Griffon, the Volcano and finally to the Messianic figures of Krishna, Moses,
Christ, Achilles, Siegfried and King Arthur. The circle of
light surrounding the moon at totality became, according to
Shur, a magnical ring or halo and finally the head of the
Messiah, whose face assumed a lunar darkness. The shadow
became the messiah's body, providing a connection between the sun, or God, and the Earth and also providing the
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ability to transverse watery surfaces. The messiah experiences some kind of baptism whereupon he struggles with an
arch enemy, passes through some kind of transfiguration,
and is suddenly removed, leaving behind the memory of his
greatness. This same eclipse theme is shown to be common
to all the messianic figures. The historicity of the messianic
figures, however is not challenged.

where Von Daniken
of
In
Was God an
sees men from outer space,
sees a solar
Neither book has converted
viewer. Where Von Daniken's book
a
the tenets of logic, Shur's book
of mythology and the ability to translate "clear"
nificant" passages from Latin, French and German.

and counting the number of fists from the horizon
object observed. Students bring their notebooks to
weekly, or on occasion, daily class discussion of their
vations.
Though basically a good unit in
proach, a few minor changes could be done to
material's teachability. The greatest complaint is
unit is too long-students lose interest over the
month span and teachers feel
time that is necessary to ...... "ne..,.I"
three or four times each week.
to eight weeks, an increase in student interest would
than compensate for a loss of accuracy in the lunar
observations. (A visit to a planetarium within the
week period as an extra motivation step, cou Id also be
to help regain lost accuracy due to observing
two
cycles).
Some teachers, when using the Moon unit, are
desire the security of the more traditional "read the
and answer the question" method of teach ing astronomy.
The unit as written is such a break from traditional
ods that without extensive inservice training, the
might experience "pedagogical shock", sometimes
pressed as indifference to the material. As a
edy, classroom activities related to the teaching of observational astronomy could be added to the unit.
activities for motivated students could also be added
reverse of the student's set of observation cards.
Finally, since most of the student observations will
made at home during the evening hours, it would be well
attempt to involve parents in the project. Parents could
sent special packets of material that would assist them
helping their children make good observations
might even be invited to a special show at a planetariu m for
this reason).
It seems that the basic thrust of the ESS unit, "Where is
the Moon?" is excellent, if supplemented by the
of the planetarium director. Such additions might
extra projects and planetarium visits or a fu II scale
of the observation cards by the planetarium or
mittee of local teachers under the director's r h · " .. v",~,nrh
would recommend the use of the unit in its revised form.

WHERE IS THE MOON? - AN ELEMENTARY
SCIENCE STUDY UNIT (McGRAW-HI
(Reviewed by Gerard Muhl, Strasenburgh Planetarium)
The major thrust of the "Where is the Moon?" unit, as
with all Elementary Science Study units is to get children
to actively participate in the process of discovery. In the
past, (and unfortunately in the present in many cases),
teachers have been content to teach astronomy on the primary level simply from books-with the children making no
outdoor sky observations. This ESS unit supplies each child
with 30 to 50 cards each requiring specific observations to
be made over a period of three and a half months.
After students make their observations, they are expected to accurately record what they saw in notebooks.
To enable comparison of these recorded observations in the
classroom, students are told to include compass directions
on all drawings as well as relative altitude measurements
determined by viewing an outstretched fist with one eye
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Radio Astronomy Notes
Conducted by G. L. Verschuur
National Radio Astronomy Observatory
Radiographs
The new generation of radio telescopes now being used
have extremely high resolving power, which, although not
quite as good as optical telescopes, nevertheless allow the
radio astronomer to see details wh ich have never been se~n
before. The increased resolution results from using groups
of antennas connected together as interferometers and then
collecting the radio signals in a computer for several hours
at a time. They are then combined in a way which produces
a map of that bit of sky observed which is as good as a
telescope many miles in diameter would have done. In
order to best study these data a new display method is used
which produces a photograph of what the radio source
would look Iike if one's eyes were sensitive to radio waves.
These radio-graphs, as they are now called, give a dramatic
representation of what a radio picture of a galaxy looks
like, compared to, say, the optical picture.
Although the details seen in the radio-graphs are not yet
quite as fine as in photographs, they are a better way of
getting an impression of the differences and similarities

Figure 2. A radiograph of the spiral galaxy M51.

between the two types of emission from the objects being
studied. Up to now we have tended to use contour maps of
the radio object, which although telling us a lot, just didn't
look as striking as a radio-graph. A radio-graph is produced
by modulating an oscilloscope screen in a suitable way to
produce what is in effect a television picture and photograph ing it.
The first example (see Figure 7), made at the Westerbork
Radio Observatory in the Netherlands, shows the galaxy
known as Maffei 2 which is all but invisible optically and
which was first discovered in an infra-red survey of a part of
the sky near the Milky Way in Cassiopeia. There is so much
dust in the direction of this object that most of the light is
absorbed, but infra-red radiation and radio waves from
Maffei 2 can penetrate through to the Earth. It is thought
to be a spiral galaxy belonging to the local group since its
distance has now been estimated to be only a few
megaparsecs from our Galaxy.
The second example (see Figure 2) shows a radio-graph
of the galaxy M51. The spiral structure is clearly visible in
the radio emission as well as in the well known optical
pictures.

Cygnus X3.
On September 1, 1972 a radio astronomer in Canada
turned his instrument toward Cyg X3 because he had a half
hour or so to spare before the rad io star he wanted to
observe, Algol, rose above the horizon. Until then, Cyg X3
Figure 1. A radiograph of the nearby galaxy Maffei 2. The photographs on this page appear courtesy of the National Radio Astronomy Observatory.
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had been a very weak radio source with an intensity of only
one tenth of a flux unit. On this day, however, Cyg X3 had
an intensity of 20 flux units, which at first appeared
ridiculous but after careful checking appeared real. All the
radio observatories over the USA were notified, as well as
several in Europe, and radio astronomers everywhere
proceeded to monitor what appeared to be a giant
explosion on this mysterious X-ray star (or whatever it is).

24" x 36" photo-quality prints of plates from
world's great observatories. Heavy matte paper. All
postpaid.

Cygnus X3 is one of the many X-ray sources discovered
by the Uhuru satellite and one of those subsequently
detected as a radio source, albeit a very weak one, while it
is totally invisible optically. Even during th is radio flare it
was still not visible and even in X-rays it remained quiet.
The measurements by the radio astronomers during this
first event on Cyg X3 could best be described by the effects
one expects to observe if an object explodes and throws out
a shell of matter wh ich expands out into space and
gradually emits weaker and weaker radio signals as the
energy of the explosion leaks away. Before this object died
completely, however, it underwent several more explosions
over a period of about 10 days. For these, however, the
predictions of a simple model of a shell of matter being
thrown out from the object did not seem to hold. This time
a different physical process seemed to be occurring. It was
speculated that rather than a single burst of energy driving
out a shell of matter, it was possible that some slower, more
continuous process was injecting particles into the space
around this object.

BLACK
& WHITE
#13.
Horsehead Nebula
near Zeta Orion is,
82" Reflector.
McDonald, Yerkes
Observatory Photograph University of
Chicago
Black-and-white Astra-Murals •••...••.•• $

Set of 13 black-and-white Astra-Murals ••••••. $ 80.00
Set of 17 Astra-Murals (13 b&w, 4 color) .••••• $140.00

astro-murals
703-280-5216

Washington, D. C.

box 7563-P
20044

ANNOUNCEMENT

Before one can seriously try to explain the nature of Cyg
X3, it is necessary to know its distance. It turns out that
such a measurement is possible because when the object is
bright in the radio waves it emits it is possible to see
absorption of these radio waves by intervening clouds of
neutral hydrogen in interstellar space. From our knowledge
of the structure of the Milky Way system the distances to
various hydrogen clouds are fairly well known, and therefore if one sees absorption of the radio waves from Cyg X3
by some clouds and not by others, then one can estimate
the distance to the object. The French radio astronomers
had the equipment on their telescope to make such a
measurement during the first flare and derived a distance of
some 11 kiloparsecs. This, to many, was an unacceptably
large distance since this placed it almost outside the Galaxy.
As is often the case in the earliest measurements of a new
phenomenon, a contradictory result was produced by one
of the scientists at the N RAO, who had made similar
measurements, but by looking at the way interstellar OH
gas absorbed the radio waves from Cyg X3, he interpreted
his results to mean that the object was only 3 to 4
kiloparsecs from the Sun. Clearly a third party should make
confirmatory measurements.
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Of Stars and Domes

In the Galaxy the thing which slows up the stars and gas
is the increased gravitational field of the
arm. A star comes speeding up to it from behind, slows
down slightly, passes through the arm, and speeds away.
The same thing happens to the gas, but the slow-down is
much more abrupt. So much so in fact, that it
a
shock wave in the gas.
This last point is very important, since in the shock wave
the gas is compressed, and where it is compressed
self-gravitation takes over, and clouds of gas collapse into
stars. Since we know from observations that young stars are
concentrated on the inner edges of observed spi ral arms,
just where the shock wave ought to be, this is strong
evidence in favor of the density wave theory.
In the Milky Way the Sun moves at about 250 km/sec
around the galactic center. The "pattern speed", the
with which the spiral pattern rotates, is only about
two-thirds that figure; hence the stars are moving faster
than the pattern. The spiral pattern, which has a slightly
higher density of stars and gas, has a slightly stronger
gravitational field, thus effectively producing itself. This
feedback is stable over a long time, and so the spiral arms
persist. The density in the arms need be only 5% greater
than the average field, quite a small amount.
On photographs of distant galaxies the spiral arms stand
out dramatically. This is misleading. In these remote objects
the only things we can see are the early-type stars (spectral
classes 0 and B) and the H II regions (ionized hydrogen
clouds). These bright spiral tracers show us where the arms
are but tend to exaggerate the actual amount of material
there.
How did the spiral arms form originally? No one is sure
yet, but possibly any small disturbance in the early days of
the Galaxy might have produced them. From then on they
were self-perpetuating. Much more work needs to be done
on the origin of the arms. We seem to know pretty well
why they exist, but their origin is still obscure.

by Mark R. Chartrand III, Amer. Mus.-Hayden Planetarium
At a recent meeting of the Physical Science section of
the New York Academy of Sciences, MIT mathematician C.
C. Lin gave a summary of our knowledge of the spiral
structure of the Galaxy. This poses a long-considered
theoretical problem, for any body in differential rotation
(i.e., speed of rotation different at different distances from
the center) should "wind up" any spiral feature. (Think of
the highly unlikely situation of all the planets in the Solar
System lined up, and imagine a string connecting all of
them. As each planet goes on its vwy, the string would wind
up.)
So the problem is that if the spiral arms are really
physical objects (like the spiral arms you get when cream is
poured into a swirling cup of coffee), then the arms should
have wound up by now and the spiral features smeared out!
Bertil Lindblad suggested in the 1950's that spiral arms
are not physical objects, in the sense that they always
consist of exactly the same gas and stars, but instead are
"density waves". Later, Dr. Lin picked up the idea and in
the last decade has put it on a sounder mathematical and
physical basis.
Density waves may be a little hard to imagine. They are
areas (which may be moving) in which the density of
something is more densely concentrated. An analogy might
be the following. Think of cars on a highway, with the
usual slower driver holding up things. Faster cars behind
him will rush up and then slow down. Many cars may stack
up beh ind this slow one, creating a higher density of cars.
But this region of higher density is moving, a wave. Once a
car goes past the slow one, it speeds up; thus the density of
cars in front of the slow one is lower than in the region
immediately behind. This is a density wave. It is not always
composed of the same cars, yet is a moving region of higher
density.

PRECISION PLANETARIUM EQUIPMENT:
00

Projection orreries, bolide projector,
variable aspect binary star projector,
and others.

on

stronomy

FREE CATALOGUE

*** *************

Send for literature to:

Orbiting Book Service
P .. O . Box 13-P
New York, N"Y. 10038

CONIC INSTRUMENT CO.
6056 DelCano Dr., SE
Grand Rapids, MI 49506
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by Ms. Anne Curtis-Stasiuk

"Vargas deftly inserted the cube and activated the scanner. Bluish beams of interrogatory light lanced into the smaH
lattice, mining for the bits of stored information.
The stars blossomed on the planetarium ceiling."
Circa 2218
Robert Silverberg,
"Tower of Glass"

th is heady phenomenon was cited
on his way to do
reading given to King
Rome. "Aio te
cera posse." Which translated means either" I say
Aeacides, that the Romans can conquer you,"
unto you Aeacides, that you can conquer the Romans.
wonder Pyrrhus wasn't sure if he had won or lost.
PROJECT DELPHI uses what is known as
technique' the title of course borrowed from the
acle. That is to analyse all
and find the
within them, there is no one absolute answer,
is no one absolute future available to us, nor one
planetarium .. It you wish to
you don't
chew bay leaves or go into a trance (but if you think
help ... ). For all intents and purposes
ECT
a serious, intellectual and scientific endeavour
profit) to determine the status of the future
community. Our future.
Who uses future studies?
In France .. .International Futuribles Committee ..
rand de Jouvenel popularized the word "futuribles"
cate our inability to know the
but our
understand "possible future."
The U. S. S.
a think tank group called
of World Economics and International Relations.
In Britain, a group called the "Next
mittee" a military think tank known as the
Strategic Studies:
In Japan,
The
poration
need one go on? ....
cept) S
How do you as a member of the ni-,nt:>1"., .. "
ECT DELPHI?
Take a
in hand and turn your
be it as unorthodox
Think of your dream
fantastic as you can
Think of
that are
to take

"It will be technically possible to automate educational
techniques by means of video, audio and data linked communications with appropriate coupling to large computers."
Hult, 1969,
Alberta Human Resources Research Council
"PROJ ECT DELPHI" had its beginnings at the Middle
Atlantic Planetarium Society Conference held in November
of 1971 at Fitchburg, Massachusetts. It was at that time
that we explained the objectives of PROJECT DELPH I and
began to solicit the prognostications necessary to initiate
'round one' of the project.
Whenever a society begins to feel itself hemmed in by
pressures either internal or external, be it social unease or
erratic Dow Jones averages, there has always been and always will be someone with a faraway look in his eyes,
shouting "This way out!" And many of us tend to follow
along because at least he seems to know where he is going,
therein lies the timeless appeal of prophecy.
It is neither the intent or purpose of PROJECT DELPHI
to shout 'this way out'. It is the intent to enlighten us on
the probability, feasability and possibility of events and
conditions which will occur within the planetarium community, up to and including the year 2021. These "forecasts" will be statements about the future, compiled by
'experts' (you who work within the planetarium field are
these experts!), which mayor may not come true, in other
words these statements are at best probabilistic.
The most time-honoured of all prediction methods is the
"delphi technique" or the "now you see it, now you don't"
variety. This was the speciality of the Delphic Oracle of
Ancient Greece. Breathing hot fumes and chewing bay
leaves the Oracle would go into a trance and throw out
seemingly incoherent predictions, that could actually be
used to cover any bet in the house. The purest example of
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these major
supply dates when these
expected to occur. You may have
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Curtis-Stasiuk (continued)

Contact!

particular institute, extrapolate and state the outcome of
said trend.
2) Send your prognostication to:

hy Tom Gates

PROJECT DELPHI
Att: Ms. Ann Curtis
#1503 Solano Building
10350-122 Street
Edmonton, Alberta T5N 3W4
CANADA

"I was much interested by the first installment of your
handbook for lecturers, particularly in the discussion of
science fiction adapted for the planetarium. I have never
witnessed one of these, and was wondering if you might
give a description of at least part of one such show in an
upcoming issue."
Ms. Patricia S. Moore
Columbus, Ohio

At present we have already received sufficient material
from participants to begin analyzing 'round one' of PROJECT DELPHI. For analysis PROJ ECT DELPHI uses what
is known as "multiple regression analysis" on a Canadian
General Electric Mark I Computer.
If you have not heard of PROJECT DELPHI before, or
have not participated and still wish to do so, we would be
more than happy to hear from you.
The greater number of prognostications that we receive
indicate the greater number of choices you have for a better
future, your prognostication may be unorthodox enough
(we throw the challenge to you) to change our present
results. Remember if you do not participate, your future of
choices, your choice of futures may not exist. YOU R participation will allow all of us to plan for the BEST of futures
(End)
for the planetarium community.

The Minolta Planetarium ran "The Final journey") a
science fiction story written especially for presentation in a
planetarium by Dr. Mark Littmann, Director of the Hansen
Planetarium in Salt Lake City. Dr. Donald McDonald, Director of the Minolta Planetarium, produced the show for
the Minolta run of July through October 1972.
The audio is a drama akin to radio drama, for you never
see the 21 actors. It is unlike radio drama in that the visual
senarios relate to the audio and there are audio references
to visuals. Thus it becomes a totally new dramatic medium.
The story itself involves the U.s. Starsh ip (( Remnant"
and the Russian Starship "Wanderer". It is an ecology program more than a star program. Life on Earth is doomed as
pollution is out of control. Those countries that can, build
giant starships to seek other planetary abodes where man
can live. Remnant and Wanderer both are headed for Tau
Ceti, a sun with a potential earth-type planet.
The time is 45 years before projected landing time, some
500 plus years from Earth. The story is gripping and many
viewers are left with wet eyes and subdued sobs from the
tremendous impact of an all too possible futureless Earth.
The style of the show is a radical departure from the
normal star show and has been well received.

De Graff (continued)
That the presentation meets the needs and objectives of
nursery school was indicated in another manner. The
teachers, personally, express their satisfaction. Post-visit discussions with several teachers revealed that the content and
method of instruction corresponded closely to their individual school programs. Many indicated that they will incorporate this field trip into their yearly schedule. They felt that
many children would benefit by attending the same program several times. The enthusiasm expressed by those who
work with the children on a day to day basis is demonstrated by capacity audiences in the 66 Magic Sky shows
during the last 18 months.
From a technical viewpoint, anyone possessing a planetarium instrument, a two Carousel dissolver system, several
additional Carousel projectors and a sound system can develop an effective nursery program. The addition of this
type of presentation to the regular schedule of programs
enables a planetarium to reach nearly every segment of its
population. The exposure of very young children to the
wonder of the Universe can have a direct and lasting effect
on their environmental perception.

*******
CONTA cn is our Question-Answer column. There are no
holds barred on questions or requests for help, providing
they are related to the legitimate purposes of this journal,
and the Editor will send a researched reply to every letter
sent him even though space may prohibit its being used in
the column. 50 CONTACT: Mr. Thomas Gates, Space
Science Center, 72345 EI Monte Rd.) Los Altos Hills, Calif.
94022.
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"Never before was an instrument created which is so
instructive as this, never before one so bewitching ... "
said Danish astronomer Elis Stroemgren in the early
twenties after a performance staged with the world's
first planetarium projector-built by Zeiss.
During the past five decades the projection concept and the basic design of this major breakthrough
have often been copied-never equalled. But Zeiss
engineers have combined their know-how with half a
century's technological advances to improve the unequalled, to enhance the realism of the heavens, and
perfect the precision of the engineering. Modern electronics have been added to the point where the silent

Giant's operation can be completely computerized.
There is nothing like the quality of Zeiss optics,
and the durability of the gear work which has established a record of several decades of dependable service.
It was the Zeiss planetarium in Chapel Hill, N.C.,
where America's astronauts received their training for
the Mercury, Gemini, Apollo, and now Skylab space
projects.
For more information write to Carl Zeiss, Inc.,
444 Fifth Avenue, New York, N. Y. 10018.

SHOWROOMS IN: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C., MONTREAL, TORONTO, VANCOUVER

r-------l.M________~

The Space Theatre System
for San Diego
Will Span Much More
The Seventy Six Foot Dom

Louis Bodmer, Hatch, Heimerdinger Associates· Architects

SAN DIEGO HALL OF SCIENCE AND REUBEN H. FLEET SPACE THEATRE

It will reach across time and space, of course. Intracellular and cosmic.
And it will wrap sound and film around, above and below the audiences in unprecedented pageantry from the worlds of the arts, sciences, history and
manities.
But the STS has already reached well beyond the traditional technologies
of this industry.

Spitz
Laboratories,lnc.
Division of McGraw-HIli
Chadds Ford, Pennsylvania 19317
Telephone', 215-459-5200

