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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.
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TO WHOM IT MAY CONCERN
materials which it feels will be interesting and useful to its
readers. Also relevant is Advertising General Condition #9
(a similar condition existing for contributors), which states
in part: All advertisements are accepted and published on
the representation by the advertiser that he is authorized to
publish the entire contents thereof, and that to the best of
his knowledge all statements made in the advertisement are
true.
in conclusion your Editorial Board is deeply appreciative
of the fine support and interest given to this publication by
its advertisers; frankly, it could not continue without them.
We presume the majority of our readers will understand this
position.
Frank C. Jettner
Executive Editor

In reply to those who have inquired, it should be clear to
anyone concerned that acceptance of general advertising in
these pages in no way constitutes an endorsement, tacit or
otherwise, of the advertiser's products or services by the
Council, officers, or Editorial Board of the International
Society of Planetarium Educators, Inc. No effort has or will
be made to obtain product tests or service references. The
same policy of non-endorsement holds regarding controversial views which may be expressed in contributed articles
and letters. Publication of THE PLANETARIAN is intended solely as a general service vehicle to foster communications between members of the planetarium and astronomy education community.
On the other hand, the Editorial Board does intend to
continue its policy of soliciting advertising and contributed
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moments of relaxation (I got to shake hands with
at
the Seaquarium!), a seemingly never-ending Taurus Incident
in Room 3 or the
and yet an extremely full program.
Conference organizers of the future need not choose a
theme quite so philosophical, but
might well consider
the general idea instead of simply opening their door and
" Jack Horksaying, "Hello folks. Come in and sit a
heimer successfully created a
for some
six dozen of his SEPA brethren. The camaraderie which
prevailed stands unmatched in this reporter's nV.">"'I£>n,~c>
By the way, if you have not seen a Horkheimer
ium production, you have missed the artform at its
tive best. We very much hope John Burgess would talk Jack
into staging his utterly zany Buck Rogers - Right On!
or the eloquent and powerful Child of the Universe for the
ISPE meeting in Atlanta next year.
Borrowing a pet phrase from Jack to sum it all up FANTASTIC!

A normal aspect of this column is that I usually procrastinate in writing it until the rest of the issue is locked up.
Thus the following thought was generated by the 1973
SEPA conference in Miami concluded June 3. Our report of
it in NEWSBEAT must wait until the next issue.
J've been attending planetarium meetings for some years,
but truthfully, the Miami shindig represented some personal
firsts. On the nutty side, being upstaged by a raccoon is a
story best saved for Jane's Corner. For those who have been
convention hosts, the rigors of organizing facilities and
special events is well known, but special recognition should
go to Jack Horkheimer and his team for integrating the
fabulous facilities of Miami with people and events to
create a cohesive theme.
Whether we choose to live and study on the land, sea, or
air, to dwell upon outer or inner space, each of us is a
"child of the universe," a lovely poetic philosophy. Imagine
if you will giving a lecture during an evening yacht cruise on
Miami Bay, the sea about you. The character of the atmosphere and sea were dramatically blended in a tour of the
federal National Hurricane Center. The romance of Man on
land was best expressed in the lavish Vizcaya, an imported
palace of old Italy, complete with a host of beautiful young
Spanish guitarists. Throughout, the theme of Man within
his inner space harmonized with Man concerned with outer
space, we being educators in astronomy. There were many

******
On a somewhat more som ber note, we were
distressed to learn that a senior figure in planetarium education has lost his position, allegedly fired because a halfbaked administrator new on the scene decided
to change things. Identities, sex, geographical location, etc.
are immaterial here. We wish only to note the following - a
genuine feeling of community outrage and the desire of
numerous members of this person's regional association to
do something. Clearly the obvious thing to do is to
him find another job immediately, and we understand efforts are being made. But we've also learned the temptation
exists there to officially react to or even against the institution involved. It is our personal conviction that such a reaction as a pressure group by any planetarium association
should be very carefully weighed as to its total implications.
The tenets of unionism with respect to individual grievances,
retaliatory actions, and the like belong elsewhere.
V'CH't>n"i-1\1

MOVING?
Please 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.

Frank C. Jettner
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LETT
ON THE PUBLIC UNDERSTANDING OF SCIENCE
I would like to examine the current concern of scientists, scientific societies and NSF about the public understanding of science and relate it to some personal opinions
recently developed.
It is probably true that implicit in our efforts to solve
particular problems in science is the assumption that an
answer can be reached. However, I am not convinced that
this is always true. As an example, assume that we can
answer the basic problem of what the Galaxy looks like to
some degree of accuracy. If we want to answer the question
completely, then in the extreme case we would need to
know everything about the Galaxy in order to understand
the reasons for its structure and evolution as a whole. To
know everything, we would have to be God-like, and obviously, in order to store all this information, we would
need space for as many bits as there are bits in the Galaxy.
Clearly impossible. So our final state of knowledge about
the Galaxy is going to be somewhere between that point
and where we are now.
The question is where do we stop or where do we slow
down work on refinements toward nth order accuracy? Is
the time approaching when we will have to consider forms
of control to limit the explosion in date acquisition? We
may argue that such a point of saturation has not yet been
reached, but I want to examine whether we are not already
very close.
We are confronted with a situation in which the public is
becoming disillusioned with science, scientists and the
expenditure of huge sums of money in the name of progress. We might argue that it is technology that is the cause
of the disillusionment and that we pure scientists are blameless, but I am not convinced of this.
I suggest that the lack of understanding of the public is
due in part to the lack of understanding of the majority of
scientists as to what they themselves are doing and in part
because they are turning up so many little snippets of new
information about the nitty -gritty details of the universe
they are simply being snowed by it all. Twenty years ago, a
radio astronomer might have had a fairly good grasp of all
of radio astronomy and known virtually everything that
had been done in the field, but that is clearly impossible
now as the subject expands and individuals are forced to
specialize to stay competitive. This process will continue
until a breaking point is reached. No doubt in some
branches of physics we can say that this point has been
reached already.
So we develop computers to help process the data and
store the results. We then file papers on the subject so we
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can access them in a finite time. But at what
we
return to a simpler world where a synthesis of the data and
a view of the world is made; a synthesis that will bring the
knowledge of the sciences back to manageable levels and
which can be communicated to the man-in-the-street?
If I may be allowed the cliched question, how much of
this work is relevant? The answer, in the
on
whether society values activities which are other than
purely functional in the sense of allowing individuals to live
healthier, happier lives on a day to day basis. Science and
research into the mysteries of the universe will no doubt be
relevant if society values a culture which includes the
exercise of the individual's intellect. But does this necessarily mean the filling of enormous computers with incomprehensible information, only parts of which are ever
to be examined and then by very few persons?
It is this type of science, the digging into the
of the universe in all its varied aspects in a frantic
because it is there, that should be re-examined in the near
future (if not now).
Man has already begun to question whether some of the
technological advances he can make are worth
because he can do it. The SST was a good
soon there will be others. In the future we should aw~stlon
whether a bigger accelerator or telescope is really necessary
or whether it isn't quite reasonable to collect the answers to
the problems of the universe at a more leisurely rate, one
which allows us to assimilate the data more
sively.
It will be argued that there have always been
of
doom and none of their prophesies have ever worked out,
but in this age we are all aware of the facts of overpopulation, pollution and headlong "progress" because at
last these are measureable. We might differ as to when and
how some of the trends can be slowed or reversed, and in
some cases whether they can be, but we all know that
things are going to have to change. Perhaps we should
recognize this fact in regard to the above comments about
the progress of science.
We can be certain that the proliferation of
and
numbers of papers appearing in them will have to level
perhaps even be radically reduced to return to some sensible standard of excellence. It is quite obvious to me that
very few papers in radio astronomy get rejected at
Otherwise why does so much garbage appear. The most
blatant example of this trend to publish more and more is a
recent issue of Nature Physical Sciences in which papers on
Cygnus X3 totalling 22 papers of print were shared amongst
no less than 82 authors!
Perhaps the lack of understanding of the public of our
pure science efforts, as distinct from the helter-skelter of
technological progress, is very largely due to the fact that
the scientist himself does not understand what it is all
about anymore. It is not just that he cannot explain to
anybody else what he is doing in simple words, but he
cannot even explain it to his colleagues.

To
one need
listen to an average paper at
an AAS meeting. I have no hesitation in saying that it is
and the
of
badly presented, is on a trivial
listeners are bored. We all know of some of the extrem!~lv
bad examples, where everyone listens with fascination because the speaker is an ass and is proving it once again.
There are a select few who draw crowds because they have
something to say and say it well, but the rest of us are in
between. If we cannot interest our colleagues, if we cannot
help them understand, if we cannot understand ourselves
what we are doing or the relevance of our work in a broader
picture, then how can we expect the public to understand?
Perhaps we are fortunate that support for science is
decreasing. The laws of evolution have told us all along that
only the fittest will survive. What better thing for mankind
than that this law be applied to science and technology for
awhile. There is no doubt that society has been SUjlp()rting
some very unfit creatures during the current craze for
science and the (slowly dying) period of reverence for the
scientist. Of course these comments do not only apply to
science but could be applied to other academic fields as
well.
If those that now involve themselves in efforts at increasing the public understanding of science approach these
tasks with open minds, we should expect things to get better. Here, better is defined as an increase in the level of
support for science. But things might get better only in the
sense that the standard of work goes up while the number
of scientists goes down. The frantic rush to publish more
papers and conect more and more data might soon be replaced with a more thoughtful approach to the problems of
the universe.
We should also be prepared for the fact that as the layman finds he has more spare time, his interest in the problems of the universe and its existence will increase, and
there will then be an even greater need for the scientist to
relate his work to what the public wants to know. At the
same time it is always possible that the methods of science,
as a way of learning about the universe, might become
somewhat outmoded as man comes to increasingly examine
his feelings about himself and his fellows more closely. The
essayists of the counter-culture are preaching the possibility
that rationality, as we now practice it in science, may not
be all it has been promised to be. We in turn must not
pre-suppose that they are wrong, even as we go about increasing the public understanding of science. We must be
open to the possibility that the apparent dissatisfaction is
born from a deep feeling in man which rebels against the
present approach. Arthur Koestler pointed out in his book
The Sleep-walkers that is is possible we are even now stumbling up a blind alley, and if we could but recognize that
fact, then we might be able to emerge from our current
dream and head off in more fruitful and rewarding
directions.
G. L. Verschuur
Charlottesville, Virginia
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As a member of various scientific or~~an.lz~ltl(ms have
witnessed a number of professional conferences. I)pI::!akers
vie for the right to be able to present papers of SC.l1l018iIly
interest and at the end of sessions make papers available
distribution or publication.
Just the opposite seems true for various re~(iOlnal
tarium conferences. Often conference hosts are still
for speakers mere weeks before opening date. When
ers are found it seems that in some instances papers are not
submitted in advance, topics are poorly researched,
actually appear ad lib. Few papers are ever dittoed for distribution and thus the wider audience (those unable
attend) miss much material.
Conferences hold their greatest value in personal associations made and in informal discussion back at the hotel.
I am not advocating elimination of regional conferences
but that they be lifted to truly professional status.
then will the planetarium profession begin to
the
professional standards it deserves.
Muhl
Strasenburgh Planetarium
Rochester, N. Y.

Major discussions on experiences, demonstations, and
progress reports offered a good chance for the participants
to exchange ideas. An essential part of the lesson evaluation
was accomplished during these meetings when the group
was allowed to observe students involved in trial lessons,
thus affording the opportunity of seeing the presentation
first hand, critiquing it, and then considering revisions. The
final phase of the project was conducted in the summer of
1972 and consisted of a small production committee selected to prepare the lessons for publication and dissemination.
After two years of involvement in the program, the
participants were convinced that the "inquiry-oriented" approach to many planetarium lessons was indeed an effective
and meaningful method of science teaching in the planetarium, and that the results should be communicated to the
people who would gain the greatest benefit from their
experiences: the planetarium specialist, the classroom
teacher, and of course the student.
The pUblication is written in such a manner that it can
easily be read by people involved in classroom teaching,
science supervisory roles, or the planetarium specialties. The
format is designed so that it clearly outlines the purpose
and objectives of the lesson. This is followed by information concerning student preparation and background which
should be covered prior to the lesson. Any materials that
will be needed in the classroom, planetarium, or follow-up
are listed; and activity and data sheets are included so that
they can be copied and distributed to the students. References are also made to the appendix in which one can find
hints for constructing astrolabes, star charts, spectroscopes
and other useful instruments and materials needed for some
of the activities. Procedures for conducting the classroom,
planetarium and follow-up sections of the lesson are detailed step by step. Evaluation tips, vocabulary lists, and
suggested resources complete the lesson structure and contribute to the overall effectiveness of the program. The
forty-five lessons are divided into seven units or categories
covering a variety of astronomy related subjects suitable for
various grade levels.
With the emergence of the planetarium as an educational
tool, it is most important that this facility be utilized as
effectively as possible - especially when it comes to science
teaching. The student must be offered the opportunity to
become a participant in the planetarium program - the
chief investigator in his experiment. We feel these lessons
accomplish that goal of science education: the student
should become an integral part of his learning experience not just a passive spectator.
Lee Ann A. Hennig
Fort Hunt Planetarium
Alexandria, Va.
(Editor: The publication described by Ms. Hennig is available for $7.00, pre-paid only, from John Richardson, MAPS
Past-President, c/o 555 Red Lion Road, Huntingdon Valley,
Pa. 19006.)
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USAF, United States Air Force Academy Planetarium
Carpenter (2), Paschas (6), Kurland (4), and Nason
continue to predict that the campus of 1980 will be characterized by mass media instruction, individualized computer assisted instruction, and audio-visual media centers.
But while plans are being made for large expenditures on
audio-visual media centers and equipment, many
and university planetariums represent an available and untapped potential for media assisted education both in terms
of presently available seating, laboratory space, and
equipment.

(EDITOR: This paper was presented by Major Powers to
the International Planetarium Directors Conference in
Toronto in july, 7972 and then to ISPE in Cupertino in
November, 7972.)
INTRODUCTION
Among the greater issues in the field of higher education
is that of relevance in the curriculum. One often stated
solution to this problem is in itself an issue
the interdisciplinary structuring of the general education experience
at the college level. The planetarium has been recognized by
many as a medium with potential for such interdisciplinary
teaching. It has been used widely as such in the lower
grades but much less so in colleges and universities.
The compartmentalization of knowledge contributes to
the problem of lack of relevance in the higher education
curriculum. Perhaps planetariums at institutions of higher
education should be used to teach certain concepts from
astronomy that interrelate with other disciplines in a interdisciplinary structure that may enhance the relevance of
here-to-fore compartmentalized approaches.
The purpose of this paper is to discuss various potentials
of the planetarium as an aid to interdisciplinary teaching in
higher education. Interdisciplinary programs in use at the
USAF Academy Planetarium will be described. The results
of a survey of college and university planetariums will be
presented which provides the current and potential uses of
planetariums as interdisciplinary teaching aids as reported
by planetarium directors.

literature Concerning Planetarium Instruction
The term planetarium originally referred only to the projection instrument. Now it is commonly used to mean the
entire installation - the chamber, dome, sound equipment,
planetarium projector, and special effects devices. Such
planetariums exist in varying degrees of size and resources
in over 200 institutions of higher education in the United
States. And these planetariums may represent an unrealized
asset that could assist in the solution of some of the pressing issues in higher education.
How did higher education respond at San Francisco
State College to the student demands for relevance in the
curriculum? Garrity (3) encourages extended and
curricular reviews, and the encouragement of experimentation in the curriculum. While many of the developments in
undergraduate education focus on methodology and techniques, the organization and content of the curriculum are
also coming in for significant reforms. The changes are
marked by the extension of general education through the
college years, a relaxation from rigid compartmentalization
on disciplines, and development of interdisciplinary studies.
(1: 187) It is the area of interdisciplinary studies that the
planetarium offers a significant potential.
Another issue facing higher education is the often predicted increase in the use of automation and technology.
(4:427,5:397, 2:236) New technologies require new kinds
of buildings and facilities, new equipment, and new networks of communication. As costs and expenditures grow
to levels that exceed all previous public estimates, emphasis
will increase on demands for institutional efficiency, effectiveness, and economy. Many institutions, however, have
already a properly designed multimedia facility in the form
of a planetarium. Recognition and development of the

BACKGROUND
Approximately 39 percent of the planetariums in the
United States are located at colleges and universities, and
many more are being planned (9). These large and expensive facilities are often not being integrated into the educational curriculum. Furthermore, the question remains as to
whether professional planetarium educators at college and
universities recognize the planetarium as a potential media
which may be used to present and interrelate topics from
disciplines such as astronautics, physics, mechanics, the
arts, and the humanities.
Many writers in the field of higher education such as
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planetarium for use in a broader role could reduce planned
expend itures.
Using a planetarium in such broadened roles is a controversial issue among professionals in the field, particularly
when proposed uses have only vague and indirect relationships to the science of astronomy. Nonetheless, considerable thought and effort is being expended by those who
place no strict limitations upon the proper use of a planetarium.

and the degree of student motivation and involvement.
Questions That Remain
Further research, testing, and evaluation is needed
the concept of interdisciplinary teaching in
institutions of higher education. Some
require consideration are as follows:
1. Are college and university planetariums being used in an
interdisciplinary teaching role in their respective institutions?
2. Do professional planetarium educators in Colle2:I~S
universities recognize the planetarium as a
media that may be used to present and integrate
from mutually related disciplines?
3. To what degree do college and university
represent an untapped potential for med ia assisted ed ucation in terms of available seating, laboratory space,
and presently possessed equipment?
4. Do professional planetarium educators agree that a need
exists for model programs for interdisciplinary
in the planetarium that contains plans, methods,
presentations, and laboratory exercises?
Adequate answers to these questions would do much to
clarify the future roles that planetariums can play in
education. Some insights into these questions may be
obtained by considering the curriculum related planetarium
programs in use at the USAF Academy Planetarium and by
an analysis of the results of a recent survey of
teaching in higher education.

Planetarium instrument manufacturers have provided
listings of program applications and prepared program
materials that illustrate some of the broader uses of planetariums. Planetariums Unlimited, Inc. markets curricuiumrelated program packages for the Apollo Model classroom
planetarium consisting of the following series: Earth-space
science, social studies, humanities, biography, and mathematics. Spitz Space Systems, Inc. also has publications that
provide extensive lists of program topics relating to a broad
array of disciplines. One pamphlet publ ished by Spitz lists
the following subjects for instructional lessons in the planetarium: drafting, geometry, trigonometry, history, chemistry, biology, electronics, meteorology, physics, geography,
art, and English.
The above articles and listings offer tantalizing suggestions that the planetarium may be useful as an interdisciplinary aid, but they fail to clarify precisely what is to
be taught and how. Neither do they provide information
concerning the relative effectiveness of instruction in the
planetarium. Teaching requires evaluation regardless of the
method or media used. Three studies have evaluated the
effectiveness of a planetarium when used for teaching concepts from astronomy.
Rosemergy (7) found no significant differences in sixth
grade students' learning of selected astronomical concepts
regardless of whether they were taught in the planetarium
or in the classroom. Smith (8) found that sixth grade students experiencing a classroom lecture-demonstration on
selected astronomical concepts achieved significantly higher
than did those students who experienced a planetarium
lecture-demonstration on the same concepts. These two
studies provide little support for the often stated "excellence" of the planetarium as a medium for learning. Wright
(10), however, found a statistical difference in achievement
(p<.Ol) which favored those students who had received
instruction in the planetarium as opposed to a traditional
classroom approach.
Although these studies were of grade school students,
the results would possibly be similar for evaluations at the
college level - inclusive. They only serve to remind us that
media assisted instruction mayor may not enhance learning
- it depends very much on the quality of the presentation
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INTERDISCIPLINARY PROGRAMS DEVELOPED
THE USAF ACADEMY PLANETARiUM

Over the past two years the Academy Planetarium has
developed several instructional programs that have been
incorporated into the cadet core curriculum. These are
special planetarium programs written specifically to teach
certain concepts requested by the academic
The following list contains the title, academic
and general content of each program.
Space - A Revolution in Astronomy Astronauti cs
This program is an historical introduction to the three
great revolutions in scientific endeavor: The Grecian period,
the Renaissance, and the Space Age. Great experiments in
astronomy, physics, and space exploration are presented.
The Planets - Wanderers in the Zodiac Astronautics
This program describes each planet in detail from both
historical and modern viewpoints. Problems of distance and
time are discussed as they pertain to space navigation.
Current and planned planetary probes are discussed.
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The Crisis of Climate Geography

4. Concepts or topics that could possibly be taught effectively in the planetarium.
Data were tabulated according to the size of the
planetarium at the responding institution. Two
were selected - 30 foot diameter dome and less and
planetariums with domes greater than 30 feet in diameter.
The results shown are for 79 planetariums with domes 30
foot in diameter and smaller and 22 planetariums with
domes larger than 30 feet.
Table A presents the percent of the responding
iums that are used to teach each listed discipline. The table
also contains the average n umber of hours each course uses
the planetarium.

This program traces man's attempts to control the
weather and change his climate. Astronom ical theories of
long range climate change are discussed. Theories of the
causes of ice ages are discussed. Man's role in the accelerating ruin of the environment on "space ship earth" is related
to theories of weather and climate disturbance.
A Search for Unearthly Life Life Sciences
Potential life in the universe is surveyed from a Martian
observatory. The nature of life and the clues from space are
discussed including pulsars, meteorites, and molecular structures.
Flight Military Instruction (Heritage)
"Flight" is a multi-media program of sound and light. It
recreates the sights and sounds as well as the beauty,
triumph, and tragedy of man's quest to master the heavens.
"Flight" is a show without words that uses nine fully
loaded Carousel slide projectors and six motion picture projectors to retrace the history of flight.

SUMMARY
From this tentative investigation, we may conclude
at present, planetariums are being used very little to assist
in the broader teaching mission in higher education. Table
A suggests that, on the average, relatively few planetariums
are being used in a role that extends beyond the rather
limited applications in general astronomy and introductory
physics courses.
Subject areas being taught in at least ten percent of the
planetariums are:

Space Orbits - The Universe in Motion
Engineering, Mechanics
This program is concerned with motion and gravity, two
factors that span the universe; their unity results in orbital
motion. The program investigates the workings of space
orbits; retraces the steps of the ancients as they sought to
understand the harmony of the spheres; and explores the
application of space orbits to spacecraft missions.

<30'

Astro naut ics
English
Geography /G eo logy
History
Life Science
Physics

The Dramatic Universe English
This program examines man's concept of himself and his
celestial environment during the time periods covered in the
freshman English course. The presentation contains the
readings and analysis of the literary efforts of selected poets
and writers.

.50%
18.0
34.0
10.0
7.6
49.0

>30'
3.6%

4.5
18.0
32.0

Most of the planetarium presentations occupy only one to
three hours in the course curriculum. An examination of
the topics used in most of these interdisciplinary applications suggest that much of what is taught is no more than a
repeat of those topics normally presented in descriptive
astronomy. All other disciplines listed are taught in fewer
than 10 percent of the responding planetariums. Comments
included on the survey indicated, however, a high degree of
interest and enthusiasm toward such expanded utilization.
Some of the comments from the responding institutions
provided a rich array of potential topics that might be
effectively taught within the means of the planetariu m.
However, a vast majority of the institutions reporting provided a strikingly sparse conception of such potential
topics. This response is better understood when we realize
that most of the planetariums surveyed are operated on a

Relativity Physics
This program introduces the fundamental concepts of
relativity in the basic Physics course.

RESULTS OF A SURVEY OF PLANETARIUMS
Approximately 150 questionnaires were sent to major
planetariums and planetariums at institutions of higher
education. 101 usable replies were received. The questionnaire requested the following information:
1. Academic departments or disciplines that use the planetarium.
2. Number of hours the planetarium is used in each course.
3. The main concepts presented.
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TABLE A.

Percent of Planetarium Usage by Disciplines and Average Number of Hours per Course

Discipline

Percent of
Utilization
<30 feet

Aeronautics
Astronautics
Chemistry
Civil Engineering
Education (Science)
English
Electrical Engineering
Economics
Fine Arts
Foreign Language
Geography/Geology
History
Law
Life Science
Management
Math
Mechanical Engineering
Philosophy
Physics
Political Science
Psychology
Social Science

>30 feet

3.8%
5.0
2.5
1.2
3.8
18.0
0.0
1.2
5.0
5.0
34.0
10.0
0.0
7.6
1.2
7.6
0.0
6.3
49.0
0.0
2.5
3.8

9.0%
13.6
9.0
4.5
4.5
13.6
0.0
0.0
9.0
0.0
27.0
4.5
0.0
18.0
0.0
4.5
0.0
4.5
32.0
4.5
0.0
0.0

part-time basis by astronomers and physicists who have
neither the time, inclination, nor resources for instigating
expanded teaching roles for their planetariums.
The degree to which college and university planetariums
represent an untapped potential for media assisted education in terms of seating space, laboratory space, and possessed equipment is problematical at this point. Seventynine of the responding planetariums have domes of only
thirty foot diameter or less. This usually implies rather
limited seating and auxiliary equipment. It is this group,
however, who report the higher interdisciplinary use rates.
A minority of college and universities in the United
States possess planetariums; from this minority, few have
an adequate staff, seating space, and auxiliary equipment to
engage in a much broadened role of teaching.
Responses from the survey indicate that most planetarium directors or persons acting in that capacity would be
highly interested in obtaining model programs for interdisciplinary teaching in the planetarium that contains plans,
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<30 feet

Hours
Per Course
>30 feet

3.6
1.5
2.0
2.0
4.6
1.6
0.0
2.0
1.3
1.8
2.9
1.6
0.0
1.3
1.0
2.0
0.0
2.2
3.5
0.0
1.0
1.6

3.0
5.0
2.5
2.0
1.0
1.6
0.0
0.0
7.0
0.0
4.3
1.0
0.0
6.7
0.0
2.0
0.0
1.0
2.2
1.0
0.0
0.0

methods, sample presentations and laboratory exercises.
Most respondents indicated a desire to receive a summary
of the survey. This paper will not provide such a model;
however, a summary of the topics reported in the survey
follow.
TOPICS REPORTED BY PLANETARIUM DIRECTORS
FOR USE IN INTERDISCIPLINARY
PROGRAMS

The following listings of topics are arranged alphabetically by major disciplines. No attempt was made to judge
the merits of the topics proposed nor are the topics
arranged in a specific order.
Astronautics
Orbital Motions
Coordinate Systems
Space Navigation
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Bearing and Occultations of Stars
Celestial Sphere
Planetary Motions
Spacecraft Maneuvering
Star Identification
Reference Frame Changes
Relative Motions-Roll, Pitch & Yaw
Orbital Dynamics
Problems of Space Flight
Ephemerides and Navigation Tables
Photography of satellites for Orbit Determination
Ancient Rocketry
Structure and Function of Rockets
Rocket Fuels
Great Circle Routes

English
Mythology
Mythology of Constellations
Connections of Cosmologies with literature such as Dante, Miiton,
Aratus
Greek and Roman Mythology and the Influence of These Tales
the Literature and Culture of the Time
Precession
Planetary Motions
Poetry Reading - Illustrate Phrases for Impact
Media and Communication
Setting for Creative Writing
Shakespeare's References to Astronomical Phenomena
Blending of Plots (e.g., Andromeda-Perseus)
Situations in Uterature- Southern Skies for Moby Dick
Astronomical Boners in Classics - Illustrate Right and Wrong
John Milton - Paradise Lost
John Donne - Poetry About Copernican Versus Ptolemaic System
Dante Alighieri
The Divine Comedy Geocentric
Tennyson's Reference to the Pleiades
Ovid us' Metamorphoses, the Ride of Phaeton
Influence of Greek Mythology on Literature Today
Correlate Scientific Advancement with Literature and Culture of the
Times
Rebirth of Science in the Middle Ages
Science Fiction in Literature

Chemistry
Stellar Energy Processes
Stellar Evolution
Atomic Structures
Orbits of planets Versus Orbits of Electrons
Origin of Chemical Elements
Chemistry of Stars, Color & Composition
Discovery of Elements in the Stars
Chemical Reactions
Proton-Proton Reaction
Carbon Cycle
Energy Consideration
Temperature
Spectroscopy
Nature of light
Kinds of Spectra
Doppler Effect
Roemer's Method for Determining Speed of light

Fine Art
Music Appreciation
Interrelationship of Music, Mythology, and Astronomy
Live Drama
Speech Lecturing
Projects in Visual Arts
Mood Setting
Stars and Music of Different Lands
Perspective in Orbits - Art
Artistic Interpretation of Asterisms and Constellations
Students Prepare Horizons for Planetarium Use
Photography in the Planetarium
Concerts Under the Stars
"Music of the Spheres"
Perfect Harmonies of the Early Greek Philosopher
Influence of Early Concepts on Western Civilizations from Greek
to Modern Times
Influence of Mythology on Classical Music

Civil Engineering
Azimuth Bearings
Celestial Surveying
Coordinate Systems
Time Systems
Star Identification
Practical Sighting in Planetarium
Latitude and Longitude Determination
Geodetic Astronomy

Economy

Geology /Geography

Stars Effect on Economy
Economic Signs Among Stars
Astrological Affects on Stock Market

Seasons - Ecliptic and Climate
Daily Rotation, Proofs
Solstices
Equinoxes
Length of Day
Polar Day and Midnight Sun
Polar Night
Twilight
Points of Sunrise and Sunset
Sun's Elevation
Finding One's Location, Navigation

Science Education
Constellations
Declination of Sun and Moon Through the Seasons
Planetarium Operation for Science Teachers
Educational Psychology, Learning Experiments
Teacher Training in Visual Aids

50

THE PLANETARIAN, 6/73

Tropic Lines
Noon and the Meridian
Standard Time and Time Zone
Proofs of Earth Shape and Size
Trade Winds
Size and Scale of Universe
Earth-Sun Relationships
Origin of Solar System
Climate and Causes of Change
Longitude and Latitude
Time and International Date Line
Transoceanic or Trans-Desert Migration
Meteorology Weather - Star Signs, Aspects of Moon, Coriolis Effect
Tides
Place of Earth in Universe
Nutation
Planetary Atmospheres
Effects of the Earth's Atmosphere
Earth's Internal Structure
Earth Tides
Polar Motion
Earth Projection
Map Making
Meteors and Their Composition - Meteorites
Origin and Composition of Earth as Compared to Theories of Origin
of the Solar System
Conditions on North and South Poles
Geography Lesson from Ancient Greece
Earth - Flat, Circular Disk with Greece at Center
River Called Oceans Surrounds Earth
Heavens - Sunrise and Sunset
Geographic Applications of Satellites, Earth Resources
Distribution of Elements in the Universe
Composition of Stars
Discovery of Elements in the Stars
How the Solar System Formed

Iran and the Heavens in Ancient Civilization
Egypt
Fertile Crescent: Sumerians, Babylonians, Assyrian, Chaldeans
Ancient Theories - The Zodiac
Relationship Between Astronomy and Astrology
Middle Ages - the Position of the Church
Greece
Origins of Greek Myths and Influence of These on the Culture
and History of the Time
Influence of Greek Mythology on Civilization Today
Rebirth of Science in the Middle Ages
Correlate Scientific Advancement with the History and Culture of
the Time
Modern Advances in Astronomy, Space

Language
General Programs in Foreign Language
Language Laboratory
Motivation for Vocabulary
Mythology in Latin
Derivation of Names
Astronomical References in Literature
Stars in French Literature
Students Write Planetarium Programs in Foreign Languages

Law
Abraham Lincoln's Court Victory Re: Phases of Moon
Accident investigation - Blinding by Sun
Space Law

Life Science
History
Intro to World in Which We live
Nature of Life
Origin of Life
Ufe in Outer Space
Ornithological Research
Earth-Sun Relationship
Solar Insolation and Seasonal Changes
Earth Positions and Motions and Their Effect On Life
Greenhouse Effect
Climate and Tides, Effect on Ufe
Bird Navigation by Stars
Exobiology
Planetary Environments
Plans for Space Travel
Effects on Human Body
Weightlessness
Radiation and Cosmic Rays
Psychological Aspects
Bioengineering of Environmental Systems
Photosynthetic Gas Exchanger
What Makes A Good Spaceman
Astronaut Crew Training
Sunspots and Effects on Living Things

Origins of Religions
History of Mythology
Greek and Roman Mythology
Astronomical Conditions for D-Day
Voyages of Columbus, De Vaca, Phoenicians, Magellan
Origin of Legends
Basis of Copernican Revolution
Role of Myth and the Constellations in Greek and Arab Culture
Ancient Scientific Instruments, Telescopes, Astrolabes, etc.
Theory of Universe - Early Ideas
Precession
Gnomen, Sundial, Orrery
Ancient Rocketry
Maya Civilization and Astronomy - Aztecs and Incas
Stonehenge and Ancient Instruments
Orientation of Pyramids - Temple of Karnak
History of Time Keeping (See Appendix to "Hercules My Shipmate" by Robert Graves)
Grecian Astronomy
Biographies, i.e., Kepler, Copernicus
Tycho, Brahe, LaGrange, Newton, Aristotle, Galileo
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Religion
Creation Stories - Zoroastrian Beliefs
Myths - Ideas of Sun, Moon, Planets, etc.
Reference to Stars in Sacred Writings
Zodiac
Sun and Moon Worship
World Understanding - Man's Place in the Universe
Vastness of Space

Math
Celestial Mechanics
Motions of Sun and Planets
Coordinates
Topology
Angle and Distance Measurements
Time
Projective Geometry
History of Mathematics
Mathematics Used in Space Applications
Spatial Geometry
Coordinate Transformation
Circles, Curves, Triangles, Frames of Reference/Conic Sections
Trig = Cartesian Planes, Parsec, Parallax
Calculus = Orbits + Velocities
Precession
Dating Some Manuscripts by Positions of Equinox
Non-Euclidian Geometry
Graphs
Geometric Figures - Development of Geometry as a Tool in the
Advancement of Astronomy
Geometric Paths of the Solar System
Relate Kepler's Work to the Eclipse
Paths of Comets
Solid Geometry
The Sphere
The Right Spherical Triangle
Terrestrial Circles, Arcs, and Triangles
Solution of Spherical Triangles
Geometry of a Sphere
Great Circles
Spheri cal Distances
Spherical Angles
Spherical Triangles
Poles
Coordinate Systems
Applications of Spherical Trigonometry
Definitions and Notation
The Terrestrial Triangle
Celestial Sphere
Astronomical Triangle
Sidereal, Solar, Mean Time
Computation of Position
Greek History
Early Theories of Geometry of the Universe
Development of the Logic and Theory of Math

Physics
Planetary Motion
Relative Motion
Aspects and Motions of the Sky
Rotation, Revolution, Precession
Mechanics (celestial)
Gravitation
History of Kepler, Galileo, Newton
Planetarium Projector as Optical Instrument
Inertial Coordinates
Coord inates
Navigation Principles
Physical Characteristics at Planets, Sun, Moon
Gyroscopics
Structure of Space - Geodesics
Distances in Universe
Intro to Astrophysics
Physi cal Structure of Un iverse
History of Physics - Great Experiments
Kinematic Relativity
Stellar Motions and Apparent Motions (parallax, aberration, precession, nutation)
Measurement of Time
Reactions in Stars
Atomic Structure
Optics (star magnitudes)
Doppler Effect
Difference Between Star Images W/Prime or Incandescent Light
Source
Wave Theory
Spectral Analysis
Stellar Evolution
Heliocentric Versus Geocentric Solar System
Light
Speed of Light
Light as Electromagnetic Radiation
Refraction and Diffraction of Light
Light Intensity and Brightness
Behavior of Light in Space
Optics
Mirrors and Lenses
Magnification, Focal Lengths
Development and Structure of Telescopes
Information Obtained and Its Interpretation
I nertia and Motion
Weight
Mass
Kinetic Energy
Newton's Laws of Motion
Kepler's Laws of Planetary Motion

Philosophy
Star of Bethlehem
Cosmology and Cosmogony
Heliocentric Thinking
Philosophy of Science
Copernicus Versus Ptolemy
Aristotle's Physics of Common Sense
Logic
Impact of Space Exploration
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Electromagnetic Radiations
Hydrogen Emission
Electromagnetic Spectrum
Radiation Belts
Radio Astronomy
Rad io Spectrometer

3. Garrity, Donald L. "Response to Student Demands for
Relevancy," Stress and Campus Response. Ed.
Kerry Smith. San Francisco: Jossey-Bass, Inc., Publishers, 1968.
4. Kurland, Norman D. "Automation and Technology in
Education," Higher Education in the Revolutionary
Decades. Ed. Louis B. Mayhew. Berkeley: McCutchan
Publishing Co., 1967.
5. Nason, John W. "American Higher Education in
Some Basic Issues," Higher Education in the Revolutionary Decades. Ed. Lewis B. Mayhew.
McCutchan Publishing Co., 1967.
6. Paschas, Elizabeth. "Organizing for Better Instruction," Campus 7980. Ed. Alvin C. Eurich. New York:
Delacorte Press, 1968.
7. Rosemergy, John C. "An Experimental Study of the
Effectiveness of a Planetarium in Teaching Selected
Astronomical Phenomena to Six-Grade Children."
Unpublished Doctoral Dissertation, University of
Michigan, Ann Arbor, 1967.
8. Smith, Billy A. "An Experimental Comparison of Two
Techniques (Planetarium Lecture-demonstration and
Classroom Lecture-demonstration) of Teaching Selected Astronomical Concepts to Six-Grade Students."
Unpublished Doctoral Dissertation, Arizona State
University, Tempe, 1966.
9. Winters, H. A. and V. D. Chamberlain. "The Planetarium in Teaching Physical Geography," Journal of Geography, pp. 77-82, February, 1970.
10. Wright, Delivee L. C. "Effectiveness of the Planetarium
and Different Methods of its Utilization in
Astronomy." Unpublished Doctoral Dissertation, University of Nebraska, 1969.

Psychology
Physical Problems of Seeing
Perception
Vertigo
Spatial Orientation Study
Psychology of Astrology
Personality Patterns and the Zodiac
Motion Perception - Optical III usions (moon on horizon)
Constellation Interpretations
Fech ner's Law
Celestial Factors Influencing Both Human and Animal Behavior

Social Sciences - Anthropology
Star Myths and Ethnic Origins
Local Names for Constellations
Human Migration and Sky Names
Social Implications of Myths
American Land Bridge and Ice Age
Social Impact of the Copernican Theory
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by Charles F. Hagar, Planetarium Institute, California State University at San Francisco
recognized. Until recently, it has been a case of trial and
error for the teacher who was told by the principal of the
school, "You have been chosen to operate the
ium." Biology teachers, physical education
music teachers, have found themselves with the r<>c!nr>t'lCI_
bility of running the school's planetarium. The star ball
was, in a sense, tossed in their lap, and they were I.",,"'~''-'''''''''U
to do a beautiful balancing act - much like a trained seal
before an audience of students and teachers, illustrating and
elucidating the marvels of space travel and the universe. In
some cases, th is was a traumatic experience for the nonspace-oriented teacher. It was a case of the teacher, not the
projector, having the breakdown.
Various agencies have been com ing to the rescue, however. Handbooks, teacher-guides, lesson plans, and
mental visual aids are now offered by most planetarium
manufacturers. The various planetarium associations have,
from time-to-time, distributed guides and ideas through
their newsletters and journals. Our own organization, the
International Society of Planetarium Educators is effectively contributing in this area through such meetings as
this and its journal, THE PLANETARIAN. The Director's
Handbook, published by Spitz Laboratories under the
editorship of Mike Bennett is providing a valuable and useful resource reference for the planetarium educator.
Teacher institutes held at Spitz Laboratory and other institutes at educational institutions are most valuable in assisting those new and old to the effective use of the planetarium. Some large planetariums are offering apprenticetraining programs. These' innovative programs need to be
expanded. Several centers have been established for more
formalized course training in astronomy and planetarium
education.
Fourteen institutions offering coursework in planetarium education were listed in the first issue of THE PLANETA RIAN (J une 1972). Some of these are one or two week
institutes; others are internships, or summer programs;
some offer a BA or BS degree and several offer the Master's
Degree, or have such a program in the planning. One of
these is our local Planetarium Institute - a consortium of
Bay-Area planetariums offering a coordinated program of
planetarium and astronomical education and training. This
Bay-Area consortium includes:
A. F. Morrison Planetarium, San Francisco
Minolta Planetarium, De Anza College, Cupertino

(EDITOR: This paper was given during Session I, Education, of the ISPE Conference of No vember, J9 72 in the San
Francisco Bay Area.)

In the late 1940's, Armand N. Spitz became the "Henry
Ford" of the planetarium industry. Although he didn't put
a planetarium into every garage, he did make it possible for
every school to have one. Zeiss brought the stars to the
cities, but Spitz brought them to the classroom.
The development of the Spitz planetarium projector,
which utilized the principle of pin-hole projection, brought
the cost of the projection planetarium down to about onetenth the cost of a major projector.
By the mid-1950's, over 150 Spitz planetariums were
installed in schools, colleges, and museums around the
world. The educational possibilities of a class-room sized
planetarium (dome from 16 to 30 feet in diameter) were
soon realized. The planetarium became a teaching aid in
astronomy, geography, mathematics, and other physical
sciences. I n the classroom setting, it became more versatile
than ever. Stars lit up to illustrate the classics (astronomy in
Shakespeare's day); and history {stars over Athens}, Imaginative teachers even found uses for the planetarium in illustrating concepts of art, philosophy, and psychology. The
small planetarium was quickly adopted as a navigational
training device by the Air Force, Coast Guard, Navy, etc.
In communities without a major planetarium, the small
planetarium found itself wearing two hats. One for its role
as a classroom of space, and the other for its role as a
community planetarium. I n some instances the small planetarium put on public shows which rivaled their big-city
brothers in showmanship and entertainment value and, of
course, with the usual educational "fringe benefits."
What the smaller planetarium has done is to extend the
planetarium experience into the classroom. Moreover, the
classroom planetarium is probably the best visual aid that
has been invented to illustrate many concepts of space
which are difficult to understand from a textbook alone or
through a lecture using a two dimensional chalkboard.
For maximum effectiveness, an educational tool needs
to be placed under the direction of a teacher who knows
how to utilize its capabilities to the fullest extent - even to
inventing new applications. The need for teachers who are
familiar with teaching in a planetarium environment is now
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The overall philosophy of this
gram may be a bit startling. Those in the program
is
have to be seeking professional planetarium careers.
simply another way for the student to learn astronomy.
One of the best ways to learn is by doing. The
prepares, produces, and gives astronomy programs
planetarium. It is one thing for the teacher to operate the
planetarium and point out th is constellation and
to
explain and to demonstrate the retrograde motions of the
planets and show the sky. from equator and pole. We the
profession do this every day, and sometimes
But how much more effective for the student himself to
learn to present the same material. The
of the
consortium's planetarium facilities enable the OJ.u.","",.....
trainee to concentrate in the particular planetarium
vironment which most appeals to him: school,
or
museum.
The planetarium at Calif. State University San Francisco
is used not only as a teaching classroom for I
Astronomy Courses and Navigation classes, but also is
operated as a tutorial facility manned by an experienced
curatorial attendant some twenty hours per week. Students
are assigned various astronomical tasks to solve. They go in
on their own time and are taught to operate the
tarium projector to set up the astronomical situation the
task or exercise calls for and then to gather the necessary
data and solve the problem. This approach gives the student
an "on hands" use of the equipment (overseen by the curatorial attendant for "equipment survival !") and creates an
interaction between the student and the astro-environment
which far surpasses any textbook or chalkboard
A further advantage to this "conceptual training" is
can be done during daytime or cloudy weather. The
is also used as an astronomy laboratory. The students involved in this use of the planetarium mayor may not be in
the planetarium training program.
Those in the training program, write, produce, and
present school, college, and public programs. The
tarium coordinator works with other disciplines and
ments of the university to prepare programs and sessions
for many diverse fields of instruction illustrating the interdisciplinary use of the planetarium.
All of the above is not really original or unique to the
planetarium consortium. It's been done before. We claim no
new discovery in the planetarium concept.
Fortunately we are blessed, here in the San Francisco
Bay Area, with a high planetarium density - ten planetariums within a radius of 20 miles. We strongly recommend the consortium approach. It is loose, informal, but an
effective interchange between our respective facilities all
united in a common purpose: a broader and deeper understanding of the astronomical universe.

Foothill College, Los Altos Hills
Chabot College, Hayward
Chabot Science Center, Oakland
College of San Mateo
City College of San Francisco
Calif. State University, San Francisco
Univ. of Calif., Berkeley
Stanford University
At the planetarium facility at California State University,
San Francisco, we presently have four students working on
a Master's program in Astronomy with a teaching emphasis.
Our program at CSI-SF offers the BA degree in Physical
Science with an Astronomy concentration. The Master of
Arts degree is offered with an Astronomy concentration
through our Dept. of Interdisciplinary Physical Science.
Our instrumental facilities include a penthouse-roof observatory atop our new Physical Science building and a 48-seat
capacity planetarium (27-ft. dome) with an A-4-A Spitz
planetarium projector.
In March 1971, Michael Chriss, Director of Planetarium
Services, College of San Mateo, called Thomas M. Gates,
Director, Space Science Center Foothill and De Anza Colleges, and the author together for an organization meeting.
Mr. Chriss had already instituted a planetarium training program at C.S. M. for the purpose of training Junior College
students to give school shows for the many thousands of
children which visit the C.S.M. planetarium each year. His
philosophy was, "Why should I give all the planetarium
shows, when the astronomy students in my classes could be
trained to give the student shows instead. It would be a
valuable educational experience for the students to prepare
programs, practice, and give the shows." Thus a pilot training program was instituted. This has now been formalized
into the college bulletin of C.S.M. under the title of
Astronomy 48a-48b-48c PLANETARIUM TRAINING
PROG RAM with a prerequisite of Astronomy 10, the beginning course in astronomy.
The purpose of the Planetarium Institute is to act as a
loose association of Bay Area colleges and planetariums
with a common undergraduate curriculum in planetarium
training. Students enrolled at any of the colleges of the
consortium may take a three-semester course in planetarium operation in addition to courses in astronomy,
physics, mathematics, science education, and history of
science. Upon successful completion of the tri-mester program, the student is able to participate in the lecturing
program at any of the Institute planetariums.
The parallel course sequence at California State University San Francisco, for example, consists of three 1 unit
courses: Astronomy 341 - 342 - 343 (Introductory, Intermediate, and Advanced Planetarium Training),
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III. Fluorescence Photography:
Vivid colors against a very dark background can be obtained by painting with ultra-violet pencils, chalks or
paints and then photographing them using proper
under ultraviolet illumination.

by LeRon W. Cobia, Abrams Planetarium,
Michigan State University
(Editor: One highlight of the ISPE Conference in
Cupertino in November, was a dazzling display of the effectiveness of eliminating backgrounds by "8Iackground"
expert Ron Cobia. If you haven 't seen or tried 3P-D, consider it soon.)

One advantage of fluorescence photography is that it
adapts itself well to movable cutouts. When
graphed under black lights using a 2A filter, the cut lines
and paper reflections are completely elim inated.

Today we are bombarded on all sides with noise,
polluted air and visual stimuli. Often when an individual is
trying to communicate he cannot be understood for the
distractions that are all around. To hear better we must find
some way to eliminate the hard distracting sounds.
As there is audible noise, likewise there is visible noise:
visual messages which distract us.
Photographers often use various methods to emphasize
one subject over another. This paper is going to examine
some techniques for eliminating visual noise by blacking
out the background around an image.

1. Materials: Both ultraviolet lights and paints,
or chalks can be obtained from:
Polygon Inc.
(714) 871-9812
1617 Orangethorpe Way
Anaheim, California 92801
Desmond Process Supply Company
6340 Fenkell
Detroit, Michigan 48238
I M S Corporation
(505) 345-3644
P.O. Box 3399
3415 Vassar Drive, N.E.
Albuquerque, New Mexico 87110

Techniques for Producing Blackground
I. Negative Copy:
One form of visual noise can be considered the common
rectangle that a slide projects. To dispose of it we can
simply make a negative copy with black and white film.
This technique works well with titles, captions, equations and line drawings. Since we want the background
elim inated we desire film with very dense blacks.

Ultra-Violet Products, Inc.
5114 Walnut Grove Avenue
San Gabriel, California 91778
2. Film exposure information: Use a Wratten 2A filter.
A K-2 filter will work in a pinch, but don't expect the
colors to be rendered properly. The following chart
gives approximate exposure using two 40 watt Blacklight (G.E. 40 BLB) fluorescent bulbs in their reflectors about 45 0 from the painting. Always be certain
to bracket exposures if you want assured resu Its.
Caution: Not all fluorescent paint colors give off the
same amount of light. As a result exposure varies with
color somewhat.

An excellent film for this use is Kodalith ortho film. It is
a graphic arts film available in many formats including
35 mm in one hundred foot rolls. Color can be added by
mounting a gelatine with the film or applying a dye.
II. Polarization: Another way to dampen the slide background is to have art work painted on a black surface
and photograph the results using polarizing filters.
Polarize the lights by placing polaroid material over
them. Then by placing another polarizing filter over the
camera lens in the proper orientation the surface reflections will be blocked off letting through only light affected by the art work. Colors become more saturated
and as a result the blacks are much darker.

3. More I nformation: Kodak Data Books #AE-81,
"Here's How"; #M-3, "Infrared and Ultraviolet
Photography"; #M-27, "Ultraviolet and Fluorescence
Photography."
IV.Opaquing:
Color films presently do not have blacks which are completely opaque. The faint light coming through the
blacks can be eliminated by using opaque, which is water
soluble and easily applied with a brush. A very small
brush and a magn ifier can be used to obtain fine detail.

Further information on this topic can be found in
Kodak's data book #E-76, "Applied Color Photography
Indoors."
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f 22

Exposure 30 seconds
ASA 25

f 16
f 11

fa
f 5.6
f4

f2.8 -~a--------~------~-------+--------~------T-~----;
Ion
20"
30"
40"
50"
distance of lights from subject in inches
The opaque will adhere better on the emulsion side of
the film. If you make a mistake as some people do on
occasion, wash off the opaque and start over. I have had
success by sharpening a wooden stick and dipping it in
water to remove the excess opaque. With a little practice
you don't need to start over, but be careful if you are on
the emulsion side. I personally prefer Red Opaque
produced by Kodak.

paint or ink out only the portion of the projected image
which you desire to be reproduced on the screen. 3.
Photograph the resultant black image with a
high contrast black and white film. 4.Double mount the
original slide and the transparency. The result will be an
image with blackground.

3

V. Double Mount: (Often called sandwiching)
Another method to eliminate the background is to carefully align and mount together two or more identical
slides with a dark background. Remove the two transparencies from their original mounts, the secure one on a
new mount with tape. Next slide the other transparency
back and forth on top of the first until they match
perfectly, securing the second. This procedure of course
increases the other color densities as well as black. When
making double mounts, it is convenient to use glass
mounts. This way the transparencies are held close
together so they won't snag and hang up in the
projector.

;Project

VI. 3P-D: (A photographic masking process)
One method especially useful for complicated images is
the "3P-D" process. This process involves four simple
steps.

!,aint

1?hotograph

!?ouble Mount

The four simple steps are: 1. Project the slide that needs
blackground on a white surface. 2. Paint with black
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The critical issue is to obtain a black and white transparency with a clear image the same size as the original
slide. There are three factors that can change the size of
the image: 1. Projection distance; 2. Camera-to-subject
distance; and 3. Focus. By permanently mounting a probe the
jector, the projection distance would
same.

ground that do not require critically close work can
opaq ued by hand faster. The advantage of th is process
that you can work much more easily with an
say 8" x 10" or 16" x 20" than on a small 35 mm
parency. Slides that were once considered
to
opaque now can have blackground with the 3P-D process.
With a little thought we can come up with some interesting alterations and uses of 3P-D. For
if we
same thing to a negative as we would to a slide the resultant
print would have "Whiteground" instead of"
Then again, who said you had to use black and white
for the blackground. Color can do many ,nT,o>r<:>,oT'r.(T
to the background.
One way to color a line
is to do a reverse
it and add the colors
Start with your blackground,
in
Then
by making a paste up or color
color and mount the two together.
A company that will do 3P-D for you is:
Productions, P.O. Box 707, East
M
Certainly these techniques are not claimed to be
panacea for photography. Not always is it advisable
a subject out of its environment. It is, however,
blackground will be another tool in your bag that you can
call on and use when the moment or assignment calis for it.

Then, with a little experimental work, a standard
camera-to-black-paint subject distance can be determined.
Note the focus carefully, as a change in focus can also
change the image size on the transparency.
Another method to "3P-D" is to use an enlarger as the
projector, and paint as before. If you have some means to
convert your enlarger into a camera insert the photographic
film where the slide was. Then take the exposure for your
blackground.
By leaving the enlarger in the same position to photograph as to project there will be no need to go through the
calibrating processes which are involved with the projectorcamera combination. The technique remains the same: 1.
Pro ject. 2. Paint. 3. Photograph. 4. Double Mount.
This process is advised for slides with light background
where considerable detail is present. Others with dark back-
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1. Porto

expansive university. The building is of very modern
reminding one somewhat of the McDonald Planetarium in
St. Louis. The outer roof of the planetarium is an inverted
funnel shape with sq uare joints forming the outside of
funnel and large concrete spokes radiate out of the raised
central axis (figure 1). Immediately inside the
structure is a cylinder encompassing the planetarium chamber
with its 12.5 meter dome. Considerable exhibit space
around the cyl inder is available although it has yet to be
filled with exhibits. This exhibit area and all offices are
surrounded by floor-to-ceiling windows evident from the
exterior, and the floors are covered with beautiful, finished
hardwood planks, something unheard of in American
tariums.
Passing through double doors at the main entrance to
the planetarium chamber one becomes immediately aware
of a new planetarium projector; one of great
of
design with smooth lines uninterrupted by any
projectors (figure 2), Most projectors in this size class appear like a strange sort of porcupine with auxiliary
tors poking out randomly in all directions. Nor does this
pro jector possess the massive appearance of the Japanese
counterparts. It becomes obvious after studying the instrument that the clean appearance is, in fact, due to the lack
of auxiliary projectors that are usually attached to the star
globes.

The Technical Side
Conducted by O. Richard Norton
Flandrau Planetarium
Department of Astronomy
University of Arizona, Tucson
Note from the Technical Editor: For the past year the
"Technical Side" has been running brief articles on various
aspects of motion in the planetarium. Your editor has to
date received little comment on the approach taken in this
section of the journal. We are anxious to receive correspondence and articles from the membership of the ISPE
for possible inclusion in future issues. We hope to hear from
you.
In this issue of the journal we have wandered somewhat
afield of our basic purpose of presenting specific technical
aspects of the planetarium to present to you a new planetarium little known in the United States. Your technical
editor has recently had the opportunity to visit a new
planetarium facility in Porto Alegre, Brazil. The planetarium instrument in this facility is the Spacemaster, a
medium sized projector made by Carl Zeiss of Jena, East
Germany.
The planetarium is located on the edge of the city's
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Brazil.
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the
stars.
one nro,rTnT_.cr,,..
was included. Its image was over 1 inch in diameter.
other first magnitude stars were not much smaller
an otherwise
size. These
images tended to
ful
The naked eye Messier
were
were more obvious than they appear in the real
Like the larger Zeiss
small
projectors for constellations appear
southern star globes that
the constellations in allegorical form.
of
The
has a full com
circles including separate ecliptic and celestial
circles, meridian,
vertical and azimuth. All
sharply defined, nicely
but are not colored
3). The vertical circle can be moved smoothly around
base of the instrument
360° and
positioned over any star. It is curious,
circle has no graduations on it for altitude measurement.
One teaching innovation is the ability to project, c"",."-:>r:,t""l,,
three parallel horizontal circles spaced 6° and 18° from the

Figure 2
The usual northern and southern hemisphere star globes
each have 16 separate star projectors as in the larger Zeiss
instruments, and the counterweights operating the eyelids
of the projector are carefully concealed by doughnut
shaped coverings that help to maintain the clear lines. Inside each globe is an incandescent light source carefully
aligned in its cell before mounted in the globe. Each globe
is made of spun aluminum with rather thin walls, whose
purpose is to provide rapid heat dissipation since no cooling
fans are used. Even so, the globes become very hot with
extended use.
The projected sky contains over 8,000 stars and is rather
pleasing. One important problem, a very familiar one to
planetarium operators, is the lack of brilliance and color to

4

horizon that are useful when discussing civil and astronomical twilight. Also, a number of stationary vertical circle
projectors are included that project circles from the zenith
to horizon. These circles are very useful for
studies. Without doubt, this instrument possesses the best
circle projection of any existing planetarium.
Like the Spitz and larger Zeiss machines, the
master has 4 motions: diurnal, annual, latitude, and precession. All motions are well within maximum noise tolerances. Then.~ are some difficulties in overcoming the inertia
when attempting to drive the instrument at the slowest
speeds. Diurnal annual coupling is quite good. The preces-

Figure 3
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functions are excellent but the artwork leaves a great
lack
to be desired, and ail except the orrery
realism. Again, this may reflect a basic difference in
philosophy.
An automatic control system of rather old
available with the instrument (figure 5). it
..,1-arl
lessly in an hour long demonstration. The automatic system
is operated by punched tape which contains the
formation in six digit figures for all operations of
effects and the servo systems of the
Simple switching and proportionals (variac
controlled by the 3rd to 6th digits. The 1 st and 2nd
control the speed and direction of rotation wh ile the 3rd to
6th digits control the angle over wh ich the instrument to
move. The system, though rather cumbersome to program
com pared to others, was rather positive and free from
"gliches" .
The console, like the
conspicuous by its
to this orderliness since we
(figure 6). Some would
all recognize the value of variety in knob and switch
and position when operating the console under darkened
conditions. Generally, all variacs and motions are controlled
by push button activated servo systems with the choice of
three different speeds in almost any desired
It is a
simple console to operate but leaves little or no room for
modification and/or addition of new switching.
Generally, the Spacemaster planetarium is an admirable
instrument and certainly should find a place among the
planetariums in the United States. It is curious
though the instrument has been in existence since
has yet to find its way into the American scene.
only hope that this situation will change in the near
(End)
AI"'I,,, ..

sion was driven from be/ow the planet cages wh ich allows
the planets to precess with the stellar system, a good
feature, indeed.
The general lack of auxiliary projectors for such
phenomena as variable stars, sunrise and sunset, twilight
and dawn and other desirable projectors seen on Japanese
machines perhaps reflects a basic difference in philosophy
between the J apanese/ American planetarium approach and
the European (East German) approach. The Spacemaster
seems to be more of a teaching machine than one for public
performance. Of the special effects (figure 4), (projection
orrery, Jupiter satellite phenomena, comet, panorama
systems, solar and lunar eclipses), the basic designs and
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An instant grim spread across the actor's face. The
flashed. The picture was superb.
Later Jack inquired, "What did you say to him
way?"
With a devilish glint in his eye,
ing much. I just told him that
panties."

o
Jane

P.
During a Sunday afternoon's session dealing with constellation recognition in M. Raphally's planetarium in
town, South Africa, an explanation was given
the relationship between Orion, Pleiades, and Taurus.
planetarian writes that he said:
"Mythology has it that
the mighty
making a nuisance of himself with the beautiful
of a king, that group of stars, the Pleiades, and to protect
them forever the Gods in their wisdom put Taurus the Bull
in between them." A short pause occurred in which an
unabashed young voice from the darkness
sounds like a lot of Bull to me!"
Robert Tate of the Harper Planetarium in Atlanta relates
that the director of a small planetarium, having for years
was
suffered feelings of inferiority because his
not denoted by Mark I V, Mark Vor Mark VI, now
refers to his projector as a Mark Spitz!

Send your "happenings" to jane Geoghegan, 4700 W.
Grace St., Richmond, Va. 23230

Star
Ever wonder what amuses a star? Jack Horkheimer
found out at the 17 member cast recording session of the
Miami Planetarium's new show "Long Journey of a Young
God," starring Leonard Nimoy of STAR TREK fame. After
several takes, many of the cast requested that a group
photograph be taken as a momento. It was additionally
suggested everyone present the now famous "Vulcan
Salute" originated by Nimoy. Intended to be a humorous
remembrance of the occasion, the exhausted star had difficulty getting up a smile. Worried, Horkheimer mentioned it
to Planetarium staffer Doug Gegen. Whereupon Gegen
turned to Nimoy and muttered something under his breath.

Conchy
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THE USE

Ie

by David M. Solzman, Dept. of Geography, University of Illinois at Chicago Circle

(EDITOR: The first half of this chapter appeared in the
previous issue. This installment concludes Chapter 2.)

III. Sel ecti ng the Musical Program (con tinued)

lecture. Then address attention to the major sections
or the
principal effects. Often the latter, such as an
aurora, will suggest music. in this sense, such dramatic
moments almost take care of themselves. But the
music which ties the major sections together also
attention, especially when the music is to underscore the
main mood of the program. Often, these links can aid the
show, but, if poorly chosen, they can break up the
and impede the flow. (NOTE: An excellent discussion of
the function of musical links in planetarium programming is
contained in an article by B. Franklin Shinn,
the PAC Planetarium Journal, Vol. 7, No.4, pp

Since it is impossible in a reasonably short space to consider the entire multitude of effects produced in a planetarium demonstration along with appropriate music, only a
few will be specifically mentioned. The following list of
effects and music from planetarium shows is intended to be
suggestive. It obviously does not include many selections
which are acceptable nor does it include selections which
will always work for any show.
Sunrise
Whatever the purpose or theme of the planetarium program, if it ends with a sunrise this must be a moment of
high drama. It is the lecturer's last chance to frame his topic
and leave the audience with the intent to return again. This
is best obtained by music with a long crescendo. Such are
the last few minutes of Death and Transfiguration by
Richard Strauss and his finales to the tone poems Don Juan
and Ein Heldenleben (A Hero's Life), An old favorite, overdone years ago but not heard much today, is the last few
minutes of Kammenoi Ostrow by Anton Rubenstein. Of
course, the "Morning Mood" from the Peer Gynt Suite of
Grieg and the beginning section of Daphnis and Chloe by
Ravel serve admirable. But, if the mood is right, why not
also consider "Here Comes the Sun" from the Beatles'
album Abbey Road?
Fortunately, great music has been recorded so that any
mood, ranging from poetic to cataclysmic, can be portrayed. The end of the program must be strong, and so
special attention is needed to achieve a sense of closure and
completeness.
C.

It is important to remember that no one's taste,
matter how educated and thoughtful, will please everyone. So
it is critical to maintain an awareness of the reasons for
music and its relation to specific elements of the program.
Familiar tunes can serve to relax an audience and
introduce them to challenging and even
concepts. But a musical presentation which is filled with
cliches can undermine the excitement and even awe with
which many people confront ideas about the universe. For
example, just because Gustav Holst created a suite of music
named after the planets, there is no reason to inundate
audiences with material from this single artistic
The problem of musical cliches was never better illustrated than in the popular film "2001, A Space
Also Sprach Zarathrustra by Strauss previously mentioned,
was used at the beginning of the movie with
effect. Each subsequent repetition however, diminished its
effectiveness so that by the end, it had become a cliche.
Even if this music had been used only at the beginning and
end of the film, this could have been avoided. The
of maintaining musical impact is a serious one.

D. Some General Guidelines
First, focus on the intended pace and plan of the entire
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are tapes of conversations from space during NASA
and the sounds of rockets firing. On the other
many
planetariums create for themselves the bulk of the sound
effects they need. When time and eq uipment allow, "homemade" effects work very well, and they can be stored on
tape along with the music library.
In any event a few good and perhaps startling sound
effects can add realism and new dimensions to a program,
but too many rob it of emotional effect. Obviously, one
cannot demonstrate a thunderstorm without thunder, but
overdoing sound effects is far more of a problem than is the
selection of which particular effects to use. The novice programmer will be well-advised to check his program in a
dress rehearsal before objective colleagues just to insure
that sound effects are not out of hand.

E. Musical Form
In the past music has been a highly structured formal
means of artistic expression, and the strong formal element
present in music can help to structure the program itself.
So-called Sonata Form for example, contains a main theme
group, a secondary theme group, a contrasting development
section in the form of a free fantasy, and a recapitulation of
the main theme group followed by a coda. The coda is a
concluding segment, which serves to frame and balance the
musical ideas. This model, if applied to the organization of
a planetarium program tends to create a simple and straightforward presentation so even inexperienced lecturers can be
reminded by musical cues of the order of events. Further, if
handled sensitively, a return at the end of the lecture to
music used at the beginning can form a strong reassertion of
the lecture's main theme.
If possible, while following a well-structured lecture, an
attempt should be made so the pace of moving objects in
the sky follows the pace of the background music or viceversa. It is only when the music, action, visuals, and story
line each follow the same rhythm that really excellent
results are produced. Each aspect must be in phase with
every other aspect of the production.
Finally, experience has indicated that instrumental
music in general is preferable to vocal music. Orchestral
music seems to provide the required mood setting with a
minimum of disruption. Exceptions immediately spring to
mind, but during a program, singing that is not orchestral
(such as in Sirenes by Debussy) is normally competitive
with the speaker. If innovative programs are created in
which visual and audible effects do take over completely at
times, then some extraordinary effects can perhaps be
achieved with vocal music.

G. Music for Ancillary Functions
Music also serves ancillary functions with regard to setting the mood of the entire facility of which the
tarium theater is a part. This is of course especially true of
museums. It is common practice today in commercial settings to use some form of background music to induce a
pleasant frame of mind among the customers. In similar
fashion, museums of many types can use music to increase
the enjoyment of patrons in exhibit areas.
Our experiments in the mid 1960's at Adler Planetarium
(Chicago) indicated that the best types of music to use are
those which are relatively free from large and abrupt
dynamic changes. Music which becomes very loud or soft
often increases tension rather than relieving it. At the same
time, we found that the music elicited better reactions if it
was not the flimsy, banal stuff so often heard as a background in restaurants and similar settings.
Hence the problem of taste again manifests itself.
no one can pass judgement as to the best kind of music
which is acceptable in such applications, b~t we suggest
care should be taken to avoid the mundane and "yammering" music which characterizes so much of the sound pollution under which we all suffer.
By no means should this be construed to exclude some
of the excellent contemporary and popular music now
available, nor should so-called "classical" music be excluded
for fear of being considered too 'ilong hair".
Our experiments left us with the impression that the
music broadcast in the exhibition areas should be recorded
at low speeds so that up to six hours could be recorded on
one side of a 14 inch reel of tape. A reversing mechanism
allowed the tape to be played backwards so a similar
concert could be played on the tape's second track. Tape
one mil thick was used. 3-3/4 and TY2 inches per second are
standard tape recording speeds. In general fidelity falls as

F. Sound Effects
Thus far, we have not considered the use of sound
effects. However their intelligent use enhances many programs and puts a "final touch" on the multi-media planetarium program. In general the proper effects are usually
obvious with which to complement the visual presentation.
Some kinds, on the other hand, are ancillary but delightful;
examples are the chirping of crickets under a summer night
sky and some plaintive birdsong as dawn begins to drive the
stars from the sky. But the most important advice is to
avoid overusing sound effects. Originally, they may amuse
the audience, but too much will only break the rhythm and
stamp the production as amateurish.
Many long playing records are available which contain
specific types of sounds (e.g., Sounds of the Tropical Rain
Forest), and records of diverse types of sound effects are
also produced commercially. These of course are helpful, as
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recording speed decreases, but it was found that fidelity
was not too important for exhibit hall background music
and that the longer time available at 3-3/4 i.p.s. more than
offset any such loss.
At the risk of redundancy, it must again be remarked
that music by and of itself cannot overcome poor exhibits
or unattractive surroundings. But if used with care and
taste, background music can help establish a mood for the
entire facility and ultimately for the planetarium program.

work creates its own artistic unity. Similarly, the entire
second side of the Beatles' album Abbey Road works to
produce a single unified experience.
Above all, pre~show music should not be
monotonous, nor frivolous. It is not that
programs should be somber and "educational" in the worst
sense of the term, but merely that they should
be
presented with serious intent, even when that intent is
expressed playfully.

H. Pre-Show Music
Most planetariums use some form of pre- and post-show
music. As in the exhibit halls, this can serve the function of
relaxing the audience and helping to pass time between
seating and the actual beginning of the program. Care must
be taken to ensure that the music only relaxes the audience
and does not put them to sleep.
Before the lecture, a single selection of ten to fifteen
minutes duration is preferable to a number of shorter
works, each of which has a beginning, a climax, and a conclusion. When short works are used, the audience is
constantly placed in a position of expectation, then disappointment, then perhaps boredom when, at the conclusion
of each number, the program does not begin. Preferably, if
popular music is to be used (which is normally three to five
minutes duration), one should find a recording of the tunes
in medley form to obviate the unfortunate effects of
separate pieces. Generally, the best effect is gained with a
single major selection with a single climax and conclusion,
after which the planetarium program begins. The level of
expectation in the audience is then brought into coincidence with the intentions of the program designers. Experience at many planetariums suggests that a single work, such
as La Mer by Debussy or one of Haydn's symphonies work
well at this time. The interruptions between the movements
of such works are of minimal importance since the entire

\ogi C

I. Post-Show Music
At the program's end music can serve as a frame to
the audience readjust its perspective and leave the
tarium theater in a good frame of mind. This music should
have a fairly rapid tempo and a light mood, but it should be
consonant with the intent of the lecture program. A
example of post-show music is the use of familiar and
festive Christmas carols after the traditional "Star of
Bethlehem". The theme of the program is explicitly continued, but the tone is one of conclusion.
Often too, after the program, music aids in rlp:;JrlrlO
planetarium theater so cleanup is possible. This is "'''I-,,,,,",,a ••
helpful where a number of programs are consecutively
scheduled during a short period.
It has been found that there should be some break between the music that actually concludes the program and
the post-show music so the audience understands the program is really over. Of course one can assert that in a
show the conclusion is obvious, but sometimes, when the
program has been especially meaningful and
an
audience may actually be reluctant to leave. Then music in
a different mood assists in reminding them the program is
over. Experience with church music illustrates these
very well, and often a skilled music director of a church can
be of help here in selecting music.

PRECISION PLAN
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Projection orreries, bolide projector
variable aspect binary star projector,
and others.
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Try this new book of 40 original logic
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today for only $1.50 per copy from:
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Grand Rapids, MI 49506
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IV. The Music Library

system. Nothing is more unfortunate than those situations
in which large orders of tapes arrive which are never
logued for availability and potential use. Tapes which cannot be found cannot be used, and too many selections
which to choose may only aggravate an already difficult
task.
It is beneficial to store separate the finished program
audio tapes. This allows one to re-use old programs where
they may be suitable and to compare new musical programming ideas with old ones.

The selection, development, and care of a library of
recorded music and sound effects is expensive and difficult.
There seems no short cut to the time required for careful
selection and programming. Only experience will guide, and
that is not available in capsule form.
In general, records pose problems that recorded tapes do
not. Records seem to be forever getting scratched and
exhibit surface noise as a constant problem. Scratching can
be minimized by the use of high quality turntables and
pickup arms that track at very low weight. Surface noise
can similarly be reduced through the use of dust-free storage jackets and a number of commercially available preparations with which the surface can be cleaned. A so-called
('dust-bug" actually cleans the record just ahead of the
stylus and gives good results. But most operations find that
the use of either pre-recorded tapes or tapes of other program sources serves best overall.
Tape storage as well as record storage should be in a
clean cool place with good visibility. Care should be taken
to avoid touching the surfaces of tapes and records, and
both should be returned to storage as soon as possible after
use. When, inevitably, tapes break, they should be spliced
with the inexpensive machines designed for the purpose.
Under no condition should tapes be spliced with anything
other than regular splicing tape. Anything else will set up
and leave gummy residue on the tape and machine surfaces.
This will surely damage the equipment, and the splices will
have a fairly high break potential.
The best guide to classical records is known popularly as
the Schwann Catalog. This lists the works by composers
and includes the names of the performers, orchestras, and
the like. Guides to pre-recorded tapes, especially the Harrison Catalog and the One-Spot (available at many radio
stations) will also assist in making selections and placing
orders. The two catalogs mentioned may be purchased at
nominal cost at most record shops.
Since programming is both time consuming and
expensive, planetariums which are just beginning their tape
library should plan no more than one or two programs in
advance until experience is gained. This will reduce the
problem of trying to make selections far in advance which
prove for one reason or another to be inappropriate and
result in expensive mistakes. As the library is slowly built,
the programmer will gain in experience and will be able to
create and maintain an adequate catalog and storage

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

ANNOUNCEM
The Editors
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by Ken Perkins, Vandalia-Butler City Schools, Ohio
The red light produced was too garishly
for
taking. To reduce the brightness one of the size D cells was
replaced by a dummy which was made as follows:
end of a length of old broom handle cut the size of a
cell was a large shiny headed upholstery nail
driven. A piece of liberally bared copper wire was
around each nail head thereby making a connection
tween the two ends. The nails were driven
dummy cell thus made was dropped into the
replace the bottom cell (see figure). The flashlight's two-cell
bulb was now operating on one cell at a
brilliance.
Each flashlight was then engraved with a number
through 24) on the barrel between the lens cap and
th umb switch.
In use the students were told that this was
new. As the flashlights were issued at the door each was
flashed on as a check and the student was told the number.
Before the program was begun the students were told to
snap the switch on and off several times, shine the
their own eyes, their neighbor's eyes, the eyes of
teacher, the eyes of the lecturer, on the dome, on the
- "just to get it out of your system." Lights off!
As the star field was projected review questions
asked: "Can number nine find Vega? If so, point to
your flashlight." Each flashlight would produce a
fined red spot making it a good stude~t response
"Number 14, point to Altair; number
to Deneb."
Three spots from whatever numbered flashlights would
brilliantly highlight the Great Triangle with a safe red
Continuing, other questions were asked and/or directions
were given: "How many can spot Cassiopeia?
Antares?" "You missed; it's over here." Almost
two dozen pointers would "home in" on that which was
asked for.
Another session began with only the celestial
celestial equator, and ecliptic in the
"Which line is the meridian?" "Scatter the lights
it;
pick a number and stay with it." Meridian was turned off.
"Which of these two lines (equator or ecliptic) is the
tic?" Pause. "Make up your minds; vote for one or the
other." IICongratulations! You were unanimously wrong.
Zip. Twenty-four lights changed their minds.
When the programs ended the students were asked to
switch on the flashlights as they turned them in at the door.
This was done to prevent someone's turning in a disassembled pointer for the planetarium dome.

(EDITOR: One highlight of the Hardware Session of the
ISPE Conference in Cupertino in November was a demonstration of the idea expressed in this paper. Aside from
being a lot of fun [responsible use seems to vary inversely
with age j, it represents an effective student response tool.
Sig Wieser reports in the PAC BULLETIN that he has even
tried it since with over 200 in his public program. We would
appreciate hearing from others who may try this and similar
ideas, to learn what results generally come about.)
After the first session of a series of visits to the planetarium it was agreed that the eighth grade science students
needed some kind of illumination for note-taking during
the successive sessions. Similarly, the high school Earth
Science classes would need lights for note-taking in their
up-coming series.
Two dozen two-cell flashlights ordered as a sale special
at a local Western Auto store was the beginning of the
solution. Two modifications and one addition were necessary. To convert the white lights to red lights an old scrap
of red theater lamp gel was employed. Discs of the red gel
were cut to the diameter of the clear flashlight lenses. These
were placed in a position between the existing lens and the
reflector of each flashlight (see figure.)

~yRED FILTER

~SIZEDCELL

U~UPHOLSTERY

~
T

NAIL}

BROOM HANDLE

DUMMY
CELL

COPPER WIRE

~UPHOLSTERY NAIL

ENGRAVED NUMBER

STUDENT LIGHT
AND STUDENT
RESPONSE POINTER
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by John Soroka, Waverly Schools Planetarium of Lansing, Michigan
This program is one of a series of six planetarium
presentations developed for local classes in Harvard Project
Physics. The series is used as a portion of the laboratory of
Unit 2, Motion in the Heavens. The other presentations are:
The History of Science; Stellar Motions and Constellations;,
The Moon and its Motions; Planetary Motions and Configurations; The Planetarium Instrument, Geocentric and
Heliocentric Views.
For "The Ecliptic and Coordinate Systems" program a
student will need a star chart like the one below, a plastic
overlay of the zodiacal constellations, Figure 3, some means
of soft light and a hard writing surface. The instructor will
need the star charts as plastic overlays, an overhead projector, slide projector and 2 or 3 slides of each of the 12
zodiacal signs.
Th~ following exercise was developed over a period of
time from the use of Sky Publishing Company's test chart
of the SCI. Figures 1 and 2 were derived from that chart.
The purpose of the program is to develop an understanding of the star field and a coordin<'j.te system that allows for
the plotting of planetary and lunar motions. Given a comprehension of the ecliptic, most physics students are able to
develop the equatorial coordinate system, right ascension
and declination and to become familiar with the area of the
sky where the planets and moon are found. A star chart
based on the ecliptic would be of great value or the students could develop their own map based upon the ecliptic.
The presentation lasts· from 90 minutes to 2 hours, presented in a leisurely manner with time allowed for student
activity and questions. In the previous programs of this
series, the student has been introduced to the celestial
sphere and in particular to the star field. This program is
the third in the series and is not intended to stand alone.
In the planetarium orient the student to the dome. That
is, identify and define the cardinal points, the dome's
zenith, north pole, meridian and eastern and western halves.
Project the geocentric earth with the students viewing
the earth from its center. Project coordinate lines and the
earth's equator against the geocentric earth and measure the
latitude of the student by measuring along a meridian from
the eq uator. Find the position of the geographic north pole
90 0 from the equator. With the geocentric earth still projected, add the star field to the dome. Dim the geocentric
earth and meridian leaving the coordinates, north pole and
cardinal points projected against the star field.
All points and reference circles are redefined as celestial;
e.g., celestial north pole, celestial zenith and celestial equa-
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tor. These are discussed simply as extensions or
of the earth's reference
or circles. The
distance along a meridian from the equator to the
North
question is easily understood as
South (-) from the equator to the
and its position relative to the north pole is
its declination of about +89 0 is mentioned. The
to the
the north pole is determined to be
latitude north of the equator.
The sun projector is turned on with the sun
slightly south of the equator, at right ascension 23hr. Students are cautioned at this point that daily
tion, will be ignored and the sun's apparent motion
the star field is due to the earth's annual motion around
sun, revolution. The sidereal day has been discussed
a
previous program. Placing zero on the
the
driven in annual motion to where it crosses the "'''''v:!L'U'
equator going north. Students observe that the sun's
parent motion is from west to east relative to the background stars and that the sun crosses the celestial equator
from the southern to the northern hem isphere. Stress that
the point at which the sun crosses. the equator
south to north is defined as the vernal equinox.
Using flashlights dimmed by colored tissue or
other soft lights the student is directed to arrange
chart with north away from him. West is to the
is
east to the left, the same as in the dome as the
now facing south. The chart's celestial equator is identified
and the vernal equinox marked as a point at the western
margin on the celestial equator. This is the current
of the sun in the planetarium. The equatorial chart has been
discussed previously in the classroom.
Using an overhead projector, display the
of
the
Figure 1 on the dome. The overlay is
student's star chart. Using the overlay of Figure 3, move the
overlay until the outline of Pisces is superimposed ov~r the
stars of Figure 1. The constellation of Pisces is then identified on Figure 1. Lift the overlay and connect the stars of
Pisces on Figure 1. The vernal equinox is determined to be
in the constellation of Pisces. The overhead is turned off
and Pisces is pointed out in the star field and the sun's
position at the equator in Pisces is indicated.
Using their overlays the students are asked to locate the
stars of Pisces on their maps, lift the overlap and draw lines
as indicated from star to star. This is accomplished
flashlights, comparing the planetarium star field to their
star map without the students losing their dark adaptation.
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FIGURE 1

Using annual motion drive the sun through Pisces indicating the sun's position relative to the background stars.
The sun is backed up and the procedure is repeated. The
students are asked to sketch a line, represented by the
center of the solar disc, on their star chart, Figure 1 indicating the passage of the sun through Pisces.
The overhead projector is turned on and Aries is located
on the overlay of Figure 1 by means of aga.in moving Figure
3 overlay to superimpose the outline of Aries over the stars
of Figure 1. The overlay is then lifted and the stars of Aries
on Figure 1 are connected with lines. The overhead is
turned off and Aries is pointed out in the star field using
Triangulum as a way of finding the stars of Aries. Students

are asked to find the stars of Aries on their star map
using Figure 3 overlay. Having located the stars of
the student is directed to lift the Figure 3 overlay and to
connect the stars of Aries on his star chart. The sun is
driven from Pisces through Aries with its passage relative to
the background stars pointed out. The procedure is repeated and the students are asked to continue to sketch the
line on their charts through Aries. At this point the overhead projector is retired from duty. The constellation of
Taurus is pointed out in the planetarium star field with
emphasis on Aldebaran and the Pleiades. Slides of Taurus
are shown. Students are asked to find the stars of Taurus on
their charts using the overlay and to connect the stars on
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FIGURE 2

stressed. The planet orrery may be used to illustrate the
off
apparent motion of the sun. This is done by
Mercury and Venus so that only the Earth and Sun are
projected.
Continue through Virgo, Libra, Scorpio to
The winter solstice is located (-23}20) marked and labeled
as above. The line is sketched by the student through
Sagittarius, Capricorn and Aquarius. A return to Pisces at
the left hand margin completes the exercise.
The line sketched on the star chart is then defined as the
sun's apparent annual path among the stars, or a great circle
of the celestial sphere included at an angle of 23}2° to the
celestial equator. The student's sketched ecliptic is now

their chart. The sun is driven through Taurus and the stars
of this constellation are pointed out relative to the passage
of the sun. Students continue to sketch the sun's path
among the stars comparing the planetarium star field to
their star chart. The procedure is continued through Gemini
with the sun's farthest point north, as it crosses the first
vertical line (+23}20) labeled the summer solstice. The process is continued through Cancer, Leo and into Virgo.
The students are asked to observe that in Virgo the sun
again appears to cross the celestial equator. This time from
the northern to the southern hemisphere. The point of
crossing is marked and labeled the autumnal equinox. Again
the sun's apparent motion from the west to the east is
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compared to the projected ecliptic of the planetarium. The
vernal equinox is identified as a "fixed" point on the
celestial equator and is used as a starting point to measure
celestial direction, right ascension.
On the student's star chart, the celestial equator is
divided into hours measuring from the vernal equinox eastward from 0 to 24 hours with intermediate 30 minute units
marked. The student is asked the right ascension and
declination of the vernal equinox, summer solstice,
autumnal equinox and the wintersolstice.
The right ascension and declination of the four points
are then read off the planetarium star field and compared
with the students' answers.
A Walker Projector of the precession circle is mounted
on the Spitz A4 shroud just behind the cardinal point openings. The projector is wired to the terminal strip in place of
the Spitz Twilight projector. The precession circle is added
to the star field, sidereal time = 0 hours. The poles' shift
among the stars is discussed and the pole is precessed
through the stars. In my case the stars are precessed around

the pole and the passage of 26,000 years is shown. The
corresponding change in the position of the vernal
is demonstrated from Aries to Pisces to Aquarius. The
"fixed" point also moves.
In the classroom the students are instructed that the
constellations are not simply certain stars connected
lines, but are areas of the sky. Using a celestial globe, the
students determine, approximately, the right ascension and
declination of the point at which the sun enters into the
area of each of the 12 zod iacal constellations. They transfer
this information to their star charts along the sketched
ecliptic. Students are later to make use of these points of
entry in activities in both the laboratory and the
tarium. These later activities include plotting the
of the moon and planets along the ecl iptic.
Supply the right ascension and declination of selected
stars and objects and ask the students to locate them on
their star charts and in the planetarium star field. Additional exercises are available for individual students and are
introduced as time allows and student interest prevails.
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Of Stars and Domes

us, the well-known Doppler Shift {some
are
beginning to think that galactic red shifts are not due
Doppler effect, but let's not go into that just
slow speeds, the shift of a spectral feature in angstroms,
related to its original wavelength, A the velocity, II,
the
speed of light, is
6'A/'A == II/C.
For speeds over about 10% of the speed of light, the corrections due to relativity must be used, and
usually speak of red shifts in terms of a single
defined as

by Mark R. Chartrand III, A mer. Mus.-Hayden Planetarium

HAS THE EDGE OF THE UNIVERSE
BEEN FOUND?
Several articles have appeared recently in the popular
press, with a headline typically worded "Edge of the Universe Discovered?" Such articles have prompted many questions from the publ ic, and from planetarium people responsible for interpreting astronomy to the public.
The fact that the universe is expanding is generally accepted, based on evidence that galaxies are receding from us
in all directions at rates proportional to their distances. The
constant of proportionality is the famous Hubble Constant
(which should be called the Hubble variable constant, since
it has decreased in value from the time it was postulated
until today). At present H is estimated as 55 kilometers per
second per megaparsec. If v is the velocity of a galaxy, and
D is its distance in parsecs, then

1 +z ==

Looking at the problem the other way around,
vic = [(1 +z)2 -1]/[(1 +z)2 +1]
For quick reference, here is a small table of z and IIlc:
vic

z

0.600
0.800
0.880
0.925
0.946

2
3
4
5

Thus vic approaches 1 as z approaches infinity.

v=HxD.

It should be remembered that when we look at a distant galaxy, we are seeing it as it was when it emitted the
light we are now receiving. Thus we are seeing into the past.
The velocity is measured by assuming that a shift to the red
of a spectral line is due to line-of-sight motion away from

ENTER

What prompted the claim, by Allen Sandage of the Hale
Observatories, that the edge of the universe had been found
is he expects to be able to see galaxies and quasars more
distant than he actually does. So he says he must be
back to a time at which the galaxies had just formed. The
reason we see no galaxies more distant than we do is
because before that time they had not yet condensed
of
the remains of the Big Bang. Thus he has reached the
of the universe.
In particular, Sandage claims to have detected no
with a redshift greater than a value slightly less than z :::: 3.
Given an average brightness for a galaxy or quasar, he
to be able to see them at distances, hence velocities, hence
z's, greater than this. z :::: 2.88, until recently the greatest
value measured, corresponds to a velocity of 88% of C, and
a distance of about 15 billion light years.

The Hubble Law is the relation between distance and velocity of
recession of a galaxy. The Hubble Constant, H, is the slope of the
line, and is currently thought to be 55 km/sec/mpc. The relation is
calibrated using nearby galaxies for which we have an independent
way of measuring distance, and then extrapolating (hopefully justifiably) to greater distances. The line is expected to curve slightly at
great distances depending upon the structure of the universe. Current observations support the Big Bang model. Diagram courtesy of
Helmut K. Wimmer, American Museum-Hayden Planetarium.
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STAGE RIGHT

ENTER
Then came an announcement from Robert Carswell and
Peter Strittmatter of Steward Observatory that
found
a quasar, OH471 by name, which has a z :::: 3.4,
a
velocity about 91% ofc. They place this at a distance of 0
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So maybe our Galaxy is not so uniform after aiL
the high-velocity clouds are distant
arms tha~ arch
way above the Milky Way because they are several tens of
kilo parsecs away from us and further out from the
of our Galaxy than we are. Indeed, this picture makes a lot
of sense when we start to think of it. In fact I can prove
It is one of those ideas that prompt one to say,
is
that all?" But it too k 9 years to reach this conclusion. I
proposed this model in rudimentary form in December
1971 and developed it during 1972. Some of you heard all
about it during 1972 at the SEPA or GLPA meetings.
the
meantime someone in England had the same idea.
both of us have just appeared in print. And he did his work
independently, using different data.
The model shows that the high-velocity clouds are parts
of spiral arms located many kiloparsecs above the so-called
flat disk of our Galaxy. But why is the galaxy so distorted?
That is now also known in principle. It's all because of the
Mageilanic clouds. They, it turns out, went hurtling by our
Galaxy one or two galactic years ago and caused great d isruption in our island universe. The results were a distortion
of the outer most parts of our Galaxy and a dragging out of
matter into intergalactic space to large distances. Some of
this matter still resembles broken spiral arms and is
back toward us (such as those visible near the Milky
the anti-center direction in Taurus) and some of it is
ably reaching out a good way toward the Magellanic clouds.
(I can't prove that yet, but some day it will be proved!)
And finally, there is a pleasant little sidelight to this.
Those people who have been making computer models of
what happens when one disk of matter passes close
another, find that not only do the disks get distorted but
spiral arms form in the outer regions. And now take a look
at some of the other spiral galaxies you know and see how
many have close companions. Perhaps all. Perhaps because
of the Magellanic clouds passing by some time ago
arms formed in the outer parts of our Galaxy and this
structure was propagated in toward the center regions
ways not yet fully understood, but fairly well understood}.

billion light years, considerably closer than the 15 billion
light years Sandage claims for his edge of the universe.
Carswell and Strittmatter probably used a different value
for H, which might explain the difference.
Although it is practically true in astrophysics and
cosmology that the fundamental law is "7 = 70," meaning
that agreement to within a factor of "0 is doing well, the
discrepancy between the two findings is more than can be
shrugged off. It is obvious that more work is needed to
clarify the conflicting observations. Until then, it is safer to
(End)
say we haven't found the edge of the universe yet.

Radio Astronomy Notes
Conducted by G. L. Verschuur
National Radio Astronomy Observatory
There are clouds of distant neutral hydrogen gas in the
sky which appear to be coming toward us at between 100
and 200 km/sec depending on where we look. These highvelocity clouds were discovered by the Dutch radio astronomers in 1963 and for years were an enigma. Jan Oort
thought them to be a whole lot of gas still falling down into
the Milky Way from outer space, almost as if the Galaxy
were still forming. I never believed that. You see, when we
measure a velocity of a few hundred km/sec we are only
capable of seeing the component of the motion of the gas
clouds toward or away from us but not across our line of
sight. Therefore, the motion toward us may only be an
apparent motion.
The difficulty in understanding the existence of th~se
clouds is that they are located usually up to fairly high
galactic latitudes, typically from 10 to 50 degrees away
from the line of the Milky Way (the line of zero galactic
latitude). Since we know that the Galaxy is flat the highvelocity clouds are a problem. They have no right to be
where they are. Unless the Galaxy is not flat! And who says
it's flat? The text books! But they use old optical data of
the distribution of matter near the Sun and they take the
pictures of some of the better known galaxies photographed over the years. They all look flat don't they? Of
course; the photographs all are printed on flat paper! But
what about the photographs of the edge-on galaxies that
look nice and flat? Well what about them? How many have
you seen? And then go to the Hubble atlas or the Arp atlas
of peculiar galaxies and examine for yourself how many
galaxies look uniform. Very few.
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cross-section of our Galaxy along a line not very far removed from a radius on which the Sun lies. The distance
scale in the outer reaches is not well established. I believe it
might be greater, in other words the furthest arms
clouds) might even be further than indicated.

On my picture, the Magellanic clouds will disappear into
the distance and our Galaxy might wind up into an object
with no spiral arms any more. I have included two diagrams
from my papers on this subject. One is a spiral structure
map for the outer parts of our Galaxy and the other is a
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formula is given to astronomy
5 andThein apreceding
very short time they are estimating the time
observing the stars in the sky.
However, the beauty of the formula comes in the fact it
shows a very real reason for various symbols in
equations. After the student has used the formula few
times he is asked:
1. Why does the formula have a minus in it? Many students
ascertain the formula needs a minus because the clock in
the sky turns counter-clockwise and it must compensate
for the motion counter to the standard clock.
2. Why is there a 2 in the formula? Not quite so many
students come to the conclusion that the clock on the
wall tells time in 12 hour intervals, while the clock in the
sky tells time in 24 hour intervals.
3. Why the constant 53? (This is the most difficult question of all. Only a very few students ever come to the
conclusion of why 53? Why not some multiple of
The answer is assumed to be found empirically. However, this is not the case. If one takes 48 which is a
multiple of 24 and to this adds the 5 hours of motion
between the 1st of the calendar year and the vernal
equinox he gets the constant 53.
If a student likes to play around with formulae, he
sooner or later comes up with a formula in which he can
cancel the M's:

by Edward D. Ortell, EI Camino College, Via Torrance, Calif.

The formula for telling time by the stars is simply:
53 - 2 (M

+ C)

= S

C is for the time on the celestial clock
M stands for the month
S is for standard time

• •••

•
Polaris

Polaris is the center of the celestial clock, the pointer
stars of the big dipper represent the hour hand. In the
diagram illustrated above the celestial time is 12 o'clock. If
the month is April, we find the equation to be:
53 - 2 (4 + 12) == 8
53
2 (16) = S

53 - 2 (M + C + 9 - M) = 53 - 2 (C + 9) = Sidereal Time.

53 - 32 = S
21 = 5 (9 P.M.)

50 once again the pointer stars of the Big Dipper come into
play. The telescope buff can simply add 9 to the celestial
time, double his answers, and subtract this com
from 53. This answer is sidereal time.
WW
The writer was a celestial navigator on a 829
II. If one blends some navigational, astronomical and
mathematical laws, he comes up with another amazing facet
to the formula being discussed .

••

•
9

•
•

• •

12

is:

•

9

Polaris

53 -2 (C+M) -G t = La (RA).
53 - 2 (C + M) -

6

= La

If we are in the area of Los Angeles, it is April and the
our
Celestial time is 12:00 and the Greenwich time is
formula reads:

if the month is August it is the 8th month.
Your answer is 19.
Converting from navy time it is 7 P.M.
Note: if your answer is out of range use the constant 29
instead of 53. Times are averaged for the middle of the
month.

53 - 2 (12 + 4) - 5

= 16.

The right hand side is in hours of right ascension. To convert to longitude, multiply RA of 12 or less by 15. If RA is
more than 12, multiply by a negative (-15).

53 - 2 (M + C) = Standard Time
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Student Academic Freedom Forum / Pensee
ANOMALY: The most discussed academic issue on campuses across the country is
Immanuel Velikovsky's synthesis of sciences and the humanities. Courses examine his
theories and their reception; theses and seminars explore the implications of his research;
his lectures are events (for his lecture at McMaster University, Canada, six additional
halls had to be linked by closed circuit television to the main auditorium). Yet, scientific
journals, with few exceptions, still deal with his work only parenthetically, leaving their
readers unaware of the great synthesis and its revolutionary significance. Pensee announces -

Illmmanuel Velikovsky R
-

a series of 1 0 interdisci

The spring, 1972, Pensee (Immanuel
Velikovsky Reconsidered # 1 ) enjoyed such
an unusual and enthusiastic reception on
campuses (numerous colleges and universities have ordered copies - in lots up to
500) and evoked such a vigorous response
from the academic community, that Pensee's editors have decided to dedicate nine
more successive issues to "Immanuel Vel ikovsky Reconsidered." These issues will be
spaced over the 1972-73 and 1973-74
academic years. We are already assured
of participation by scientists and scholars
of national and international repute, as well
as by an awakened young generation of
researchers in fields covering the entire
spectrum of human knowledge. Each richly
illustrated issue, containing 60,000 words,
will carry at least one article (or chapter
from an unpublished book) by Velikovsky.

What is most important is that [Velikovsky's]
ideas stimulate thought and experiment, and
move us eventually to a wider and deeper
understanding of nature. The fact that Velikovsky suggests such a wide variety of ingenious experiments to test his theories certainly
is in the best scientific tradition. He obviously
has a keen mind which clearly grasps many
of the intricacies of modern experimental techniques, and he has made some extremely ingenious suggestions about the application of
and limitations of these techniques."
P.P.M.
Meincke,
professor
of
physics and associate dean, University of Toronto

"My personal heresy is to believe that we are
now in the midst of a scientific revolution equal
to that of 1 895-1920 ... In my judgment the

three events which led off this new era of
change were: 1) Velikovsky's resynthesis of
astronomic events (1950); 2) Reines and
Cowan's experimental demonstration of the
finite existence of the neutrino (1953); 3) Yang
and Lee's prediction of the violation of parity
(1956 - proven 1957)."
H. C. Dudley, professor of radiation physics, University of Illinois
Medical Center

" ... tl'1e time has come to leave the debating
table and begin the enormous task of evaluating empirically those hypotheses of Dr. Velikovsky's that are amenable to scientific study."
Richard F. Haines, research scientist, Neurosciences Branch, NASA
Ames Research Center.
"Perhaps the American Association for the
Advancement of Science could be interested
in holding a symposium on scientific logic using
the Velikovsky case as a specific study ... the
public deserves a better assessment of the
validity of Velikovsky's work than it has received to date."
Walter Orr Roberts, astrophysicist
and former president, American
Association for the Advancement
of Science
"I do not propose to waste time in indulging
- for the benefit of skeptics - in any apology
for considering Velikovsky' s ideas seriously. It
is enough to say that I don't see how any
serious scientist can refuse to consider them,
or to test them against the body of fact and
theory he has detailed knowledge of."
Euan W. MacKie, Hunterian Museum, University of Glasgow

BONUS - New subscribers will receive a free copy of the
spring, 1972, issue (Immanuel Velikovsky Reconsidered
#1) It contains articles from the pens of physicists, philosophers. historians, and archaeologists; the sordid story of
the Harvard University astronomers successful effort to

filii Mail to:

Pen see
P.O. Box 414
Portland, Oregon
filii Tel.

97207

503-226-1237

I

as

Ina

"Velikovsky has illuminated the very essence
of the most interesting period of Egyptian
history. In doing so he has forged a firm link
between the Nile and Greece, making a basic
contribution to Mediterranean Studies.
Cyrus
ment of
Brandeis University,
Velikovsky's Oedipus

naton

The fall, 1972, issue
Velikovsky Reconsidered #
is off the press.
In it Ralph E. Juergens sets forth a revolutionary approach to celestial
accounting for the role of plasma in
ing the charged celestial bodies. Vel ikovsky's "H.H. Hess and
Memoranda"
makes public the full text of
memos from
1956 to 1969. Submitted to the of!>lCll1iz,ing
committee of the International G4~(1)h'fslca!
Year, and to H.H. Hen, chairman,
Science Board, National Academy of
Sciences, these memos document CI remarkable story of successful advance claims. This
iuue of Pen see also carries a score of other
papers, by P.P.M. Meincke
of
physics, University of
Gordon (orientalist, Brandeis
among others. It reports on v~~m:o",§,lcv'§
lecture and consultation at NASA's Ames
Research Center, August 14, 197'1 - at the
invitation of the Exobiology Division - and
on the three-day symposium on Velikovsky'li work August 16-18 at Lewis and
Clark College, Portland, Oregon. 250 scholars and observers from the U.S. and Canada
participated in this landmark
The symposium papers will be pUlbliished in

Pensee.

suppress Worlds in Collision at the hands of its first publisher, Macmillan, narrated by Horace M. Kallen, dean of
American educators; and a facsimile of a letter Einstein
wrote 30 days before his death, touching on the same
subject.

I enclose a $10 check or money order (add $4 for airmail delivery to foreign countries) for nine
successive issues of Pensee (separately priced at $2) to appear during the 1972-73 and 1973-74
academic years. I will receive the spring, 1972. issue of Pensee as a bonus.
Name
..
~~~.---~~~----~~

-

-

----

Address_...__._ ..
City

~_.

_____ .___ ._~_. _ _.________ .__

----

* Student Academic freedom forum, Publisher • Stephen l. Talbott, Editor.

State ___ ~. __ .__ .- Zip _.

--

1973: A DIREC RY
INSTITUTI NSOFFERING
COURSEWORK IN PLANETARIU EDUCATI
Edited by Frank C. Jettner, SUNY at Albany

Mr. Von Del Chamberlain
Abrams Planetarium
Michigan State University
East Lansing, Michigan 48823

We believe this directory is fairly accurate and complete
as of the publication date. Please send any changes and
detailed information about new entries to the author as
Executive Editor of The Planetarian. A revised edition of
the directory is published annually in the June issue.

M.A.T. degree with major in planetarium education. Special
courses for novice planetarium teachers offered some summers.
Ph.D. in science education (Curriculum) with emphasis on planetarium usage can be arranged.

For application forms or detailed information about the
programs, please write to the person named.

Prof. Paul R. Engle
Observatory Director
Pan American University
Edinburg, Texas 78539

Prof. Noble Gantvoort
Planetarium
Adams State College
Alamosa, Colo. 81101

B.S. in Astro-Science with option in astrophysics or planetarium
astronomy.

Two 5-week summer institutes each summer (2 hrs each)

Mr. Michael Bennett
Education Director
Space Systems, Inc.
Chadds Ford, Pa. 19317

Director
Alice G. Wallace Planetarium
Fitchburg State College
1000 John Fitch Highway
Fitchburg, Mass. 01420

Two 1-week summer institutes each August. Graduate credit (1 Y2
hrs each week) optional from West Chester State College {PAl. Participants may attend either or both weeks. Specific planetarium
teaching skills are emphasized: 1 st week, elementary grades usage;
2nd week, secondary and collegiate usage. Open to novice and
experienced planetarium teachers.

M.S. degree with major in planetarium education. Three summer
institutes; Aerospace
Science Education, co-sponsored
by
NASA/Goddard Space Flight Center; Environmental and Ecological
Studies (emphasized physical, chemical, psychological, social,
astronomical and biological interactions present in the balance of
nature
ecology); Cooperative College School Science Program in
Astronomy, NSF funded, followed by academic year institute program for integrating astronomy in the elementary science curriculum. Student teaching and academic year internship programs are
available with credits at M.I.T., University of Massachusetts, Boston
College, and Fitchburg State College.

Dr. Joseph M. Chamberlain
The Adler Planetarium
1300 S. Lake Shore Dr.
Chicago, Illinois 60605
The Adler Planetarium is a special administrative unit of the
Chicago Park District, operated jointly under a private Board of
Trustees. It is directly associated through its academic staff with the
Departments of Astronomy of Northwestern University and the
University of Chicago, each of which offers the B.S., M.S., and Ph.D.
The museum's planetarium is used for in-service training for their
graduate students. In addition six of the adult education courses
offered during the year may be taken for credit (2 hrs) through
DePaul University.

Dr. Billy A. Smith
Chabot College Planetarium
25555 Hesperian Blvd.
Hayward, Calif. 94545
In-service teacher training workshops in planning, tentatively
scheduled to begin 1973-74.

Dr. Michael Seeds
Dept. of Math. and Astronomy
Franklin and Marshall College
Lancaster, Pa. 17604

Dr. Marjorie Gardner
Science Teaching Center
University of Maryland
College Park, Maryland 20742
Summer CCSS Program, cosponsored by MAPS, followed by
A Y I Program for advanced planetari um ed ucators. Offered 1970,
1971. Qualified planetarium specialists may be admitted to the
general grad uate ed ucation degree program.

B.S. with dual emphasis in physics/astronomy and education;
graduates receive Pennsylvania state teachers certificate. Plans for
expansion of program to include earth and environmental science
majors.
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Dr. William J. Kaufman
Griffith Observatory and Planetarium
P.O. Box 27787, Los Feliz Station
Los Angeles, Calif. 90007

III

I

I.

Griffith Observatory is a unit of the City of Los Angeles. Planning is underway to provide in-service training for astronomy
graduate students at UCLA.

•

Membership in the International
Society of Planetarium Educators
Inc. is open to anyone interested
in furthering its objectives. These
are to disseminate information concerning planetarium usage and
nomical education; to coordinate
educational programs through its
publications, conferences, and workshops; and to provide liaison as
agent for the planetarium
to interested agencies and other
professional associations

B.S. in astronomy with planetarium education option. Masters
program in non-research aspects of astronomy appropriate to planetarium teaching now in planning.

Dr. Sune Engelbrektson
Pace College Planetarium
Pace College Plaza
New York, N.Y. 10038
In-service AYI for secondary teachers and science supervisors. 6
hrs in astronomy per year (NSF).

Mr. T. W. Hamilton
Wagner College Planetarium
Grymes Hill, Staten Island
New York, N.Y. 10301

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

B.S. and masters coursework in ed ucation and astronomy programs correlated to planetarium educators option. Areas treated
include programming, physical operations, multi-disciplinary
aspects, and student teaching.

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

Dr. George Pitluga
Planetarium Program
State University College
Oswego, New York 13126
B.S. program in planetarium education. Certifies graduate for
New York state secondary teaching certificate. Also summer institutes for novice planetarium teachers.

Prof. Charles F. Hagar
The Planetarium Institute
Dept. of Astronomy
California State University
San Francisco, Calif. 94132

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

The Planetarium Institute is a consortium of six Bay Area planetariums devoted to undergraduate instruction in planetarium education. A masters degree program is possible at the California State
University, San Francisco campus. Other institutions in the consortium are: A.F. Morrison Planetarium, City College of San Francisco, College of San Mateo, De Anza College, and Foothill College.

* * * * * * * * * * * * * * * *
For more information please contact

ISPE Exec.utive Sec.Jte;tafLtj

Dr. George Reed
West Chester State College
West Chester, Penna. 19380

Mrs. Phyllis Pitluga
The Adler Planetarium
1300 South Lake Shore Dr.
Chicago, Illinois 60605
U.S.A.

B.S. in Earth and Space Science secondary education and science
concentration for elementary education with course and informal
opportunities in planetarium education.
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* * * * * * * * * * * * * *

Prof. Gibson Reaves, Chairman
Dept. of Astronomy
University of Southern California
Los Angeles, California 90007
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REGIONAL ASSOCIATION

... HOPE THIS MAKES IT

R FOR

Due to the difference between the deadlines for
PLANETARIAN and the time it takes for the
system
to deliver the finished copies, the editors have decided
change the procedure for getting your news items into
NEWSBEAT. Henceforth, instead of sending your local news
to your Regional Contributing Editor, mail it directiy to me
at the address below. Please type and proof all material. 'II
do my best to get as much in these pages as possible.
ever, please continue to send your articles and papers to
your own Regional Editor. Thank you for your cooperation.
Next deadline: Aug. 27. See you in print.

Regional Contributing Editors
GLPA, David L DeBruyn, Grand Rapids Public
Museum, 233 Washington SE, Grand Rapids, Mich.
49502.
MAPS, Gerard E. Muhl, Strasenburgh Planetarium,
663 East Ave., Rochester, N.Y. 14607.
PAC (acting), Sig Wieser, Calgary Centennial Planetar·
ium, P.O. Box 2100, Calgary, Alberta, Canada.
PPA, Thomas M. Gates, Space Science Center, 12345
EI Monte Rd., Los Altos Hills, CA 94022.
RMPA, Walter Hale, 190 Ponderosa Drive, Route 2,
Box 241, Parker, Colorado 80134.
SEPA, Robert J. Hitt, Chesapeake Planetarium, 300
Cedar Rd., Chesapeake, VA 23320.
SWAP, John L Cotton, Jr., 3717 Purdue. Dallas, Texas
75225.
International Editor, Vacant.

Jack Horkheimer, Assoc. Ed.
The PLANET ARIAN
Miami Museum of Science
3280 South Miami Ave.
Miami, Florida 33129

****************************
MAPS AT PROVIDENCE •..

ANNOUNCEMENT

April 13 and 14 were the dates of the Middle Atlantic
Planetarium Society's (MAPS) spring conference. Hosted by
Alan Izzo of the Maribelle Cormack Planetarium, Providence, Rhode Island, the theme of the meeting was "Program Preparation for the Limited Personnel Planetarium."
Since the theme encompassed virtually every installation
(you can never get enough help), papers and talks presented
were of interest to large and small planetariums alike.
After registration and introductions, Irene Koehler of
Cheyney State College led off a series of speakers that included Mark Chartrand of the Hayden Planetarium, New
York City, Norman Sperling of the Duncan Planetarium,
Everett Carr from Frankfort, New York and Phillip Harrison of the Worcester Science Center. The last speaker for
the paper sessions on Friday was Don Lunetta of Chappaqua, New York who offered some interesting suggestions
on public programming for small planetariums. This has
been an aspect often overlooked under the smaller domes
and one which the speaker notes should be given more
attention.
That evening the conference dinner was held at the
Downtown Providence Holiday Inn at which Dr. Richard
Berendzen, noted Astronomy Professor and educator spoke
on the state of the art in astronomy ed ucation.

A pamphlet "Information For Contributors" to
The Planetarian is available 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

pas IT ION OPEN
STRASENBURGH PLANETARIUM
ASSOCIATE PRODUCER
Duties to include planetarium and multi-screen theatre
program production and live narration of planetarium
school programs. This is a full-time position in a major museum-planetarium complex. Successful applicant
will join staff September 4, 1973. Initial salary,
$9,516. For further details and application instructions, write to Donald S. Hall, Director, Strasenburgh
Planetarium, 663 East Avenue, Rochester, New York 14603.

(continued on next page)
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Saturday's speakers included Jeff Baumgardner of the
Charles Hayden Planetarium speaking on that institution's
planned African eclipse plans. Ann Curtis of Project Delphi
Ltd., Terrence Dickinson of the Strasenburgh Planetarium
speaking briefly on their State Arts Council funded planetarium intern program, Warren Darling of the New Canaan
Planetarium, Pete Connors from Half Hollow Hills, Long
Island speaking on the use of sundials and sun altitude
measuring devices in the planetarium, and Thomas Hamilton of Wagner College Planetarium, Staten Island who discussed their efforts at creating undergraduate level courses
related to planetarium work.
That evening Jack Wilcox of the Worcester Science Center reviewed events of the ISPE conference in San
Francisco. The final speaker was Don Mayer of the Trailside
Planetarium, Mountainside, New Jersey who spoke on the
possible role of the planetarium in sponsoring model rocket
groups.
At 7:30 p.m. the conference shifted locations to the
Charles Hayden Planetarium, Boston, Massachusetts with
Jack Carr, its director, acting as co-host. Participants were
treated to a fine dinner in the Skyline Room overlooking
the brightly illuminated city of Boston. Dinner was followed by the planetarium's showing of its current produc-

*
*
*
*
*

tion entitled "Skylab." The meeting ended late
evening with an invitation from Jack Wilcox to visit
Alden Omnisphere at the Worcester Science Center
v.i.p treatment was prom ised for all the following
(Review by Gerry Muhlj

N.Y. 12222

PLANETARIUM SKYLINES

*
*
*
*
*
*

PARTIAL AND FULL DOME SKYLINES
LUNAR AND MARS SCENES DEPICTED USING
RECENT

NASA PHOTOS

EASILY JOINED USING NATURAL SHADOWS AND
TOPOGRAPHICAL FEATURES
FULLY OPAQUED, GLASS-MOUNTED

SKYLINE
3-INCH HIGHLY-CORRECTED PROJECTION LENS
FOUR SCENE CAPACITY
ACCURATE POSITIONING THROUGH MICROSWITCHING
LEVELING ADJUSTMENTS
150 W. 115 VAC. SILENT BLOWER
DISCOUNT ON ORDERS OF 5 OR MORE UNITS

STONEHENGE AT DAWN, S. F. AT NIGHT. OTHERS

SCIENTIFIC SLIDES

NORTON

SCIENTIfIC

P. O. BOX 9212. RENO, NEVADA 89507
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AUXILIARY PROJECTORS
322·5884

S.W.A.P. CONVENTION HELD IN SAN ANTONIO

ack
tors by Gary Carlson; Cassette & Noise Reduction
Dunn; and the use of Beam Splitters in both Slide and
Movie Projectors at the S.A.C. Planetarium.
At 5:00 P.M. the Convention boarded the buses for their
trip to downtown San Antonio. Since the S.A.C. Planetarium furnished all transportation, no one was more surprised than the S.A.C. staff, that the buses actually worked.
One bus had not been driven for eight months so needless
to say the author boarded the other. Dinner that
was
at CASA RIO, along side of the winding San Antonio River.
Following the meal the members ambeled their way to their
reserved seats along the parade route of the FIESTA
FLAMBEAU PARADE, billed as "AMERICA'S GREATEST NIGHT PARADE." The parade, both colorful and
entertaining was enjoyed by all, although a few were
equally enthralled by the sights in the windows of the hotel
across the street.
Following coffee and doughnuts Sunday morning, Don
Lunetta addressed the Convention. His topic "TILTED
DOMES," was also discussed in the March 1973 issue of
THE PLANETARIAN.
LeRon Cobia of East Lansing, Mich. was unable to attend, but he sent a demonstration of his "3PD Blackground
Process."
After the commercial session, Dr. Paul Campbell of
TRINITY UNIVERSITY, (Former head of the Manned
Spacecraft Center), addressed the members on the "FUTURE DEVELOPMENTS IN MANNED SPACE FLIGHT."
At noon, the members began their business meeting) in
which the election of officers was the most important objective. After the vote was concluded) Paul Engle was elected Pres., Lynn Moroney
President-elect, Nancy
church - Sec.-Treasurer, and John Cotton - Editor. The
convention concluded with a luncheon at the
Restaurant atop the Tower of the America's.

by Bryan Alexander Snow, San Antonio College Planetarium

April 28-29 the Southwest Association of Planetariums
(SWAP) held its annual convention at the San Antonio College Planetarium in San Antonio, Texas. Registration began
at 9:00 A.M. Saturday morning at the Planetarium and at
10:00 A.M. the members moved to the adjacent
CHEMISTRY-GEOLOGY BLDG. to hear a lecture by Dr.
Paul Vanden Bout, of the UNIVERSITY OF TEXAS, on
"X-Ray Astronomy and Interstellar Molecules." At 11 :00
A.M. the members listened to Michael Looney, of San
Antonio College, as he discussed "Starting an AUDIOVISUAL TUTORIAL (AVT) Center." Using Slides and
Tapes, Students use the AVT center to instruct themselves
in Chemistry at their own pace.

j oh n Cotton of Dallas began the SWAP meeting as Acting President
and ended it as elected SWAP Editor. Here he seems to be contemplating whether to start the business meeting or just eat his doughnut. ..

Following these morning sessions the members were
treated to a Luncheon at S.A.C. Guest Speaker was Dr.
Hubertus Strughold, from BROOKS AEROSPACE MEDICAL CENTER. He discussed the IIECOLOGY OF MARS."
Following lunch, members again invaded the Planetarium
where an Educational Session was held. Members shared
Educational Techniques in the Planetarium which ranged in
complexity from a "First Grade Day and Night Lesson" By
Jean Henry, to "Teaching Pulsars & Black Holes" by Tom
Montemayor.
Paul Engle then addressed the Convention concerning
"A Teaching Field in Astronomy for the State of Texas."
I n his speech he told of the threatened State of Astronomical Education in Texas. Engle feels that the Planetariums should lead the way towards a greater understanding and acceptance of Astronomical Education in Texas.
Members were also given lectures and demonstrations on
several topics including: Large-Scale Slide Storage & BruteForce Zoom Projectors by Jack Howarth; Overhead Projec-

In the Tower of the Americas newly elected SWAP President, Paul
Engle is discussing the events of the SWAP conference with Don
Lunetta, one of the featured speakers that day,
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ZEISS TO CELEBRATE
50 YEARS Of THE PLANETARIUM

fROM AROUND THE COUNTRY
PPA reports the results of the latest elections: Edward
D. Ortell, president; Thomas M. Gates, president-elect;
H. Smith, membership chairman.
In San Diego, the Ruben H. Fleet Space Theatre was
dedicated on March 10, 1973. Mike Sullivan, Executive
in
Director, reports that 30,000 people visited the
the first twenty days of operation. The complex features
the new Spitz STS Omnimax all-sky projection system and
Cinerama capabilities.
Upstate, Charles Hagar is underway with a planetarium
training program in the new physical science building at
California State University at San Francisco. His 67 students are enjoying the new Spitz A4A projector vUL!UI~,U
with rear screen projection, random access and movie projectors. Additonally, his students can take advantage of a
10" Celestron, a 10" Cave, a 4" Unitron and an 8" Celestron. Trainees develop and deliver elementary school programs at the present. In the future they will move up to
public shows.
If you'd like to spend Labor Day weekend in the Canadian Rockies, don't miss the PAC conference to be held in
the City of Edmonton on August 29, 30, and 31. Hosts are
the Queen Elizabeth Planetarium and Edmonton Parks and
Recreation. I nquiries and requests for registration kits
should be sent to: John A. Hault, Chairman, PAC
Queen Elizabeth Planetarium, 10th Floor C.N.
Edmonton, Alberta, Canada, T5 J OK 1.
Set aside October 25, 26 and 27 for the GLPA convention in Grand Rapids, Michigan. Hosts will be the
B.
Chaffee Planetarium and Grand Rapids Public Museum.
Contact Dave Debruyn for further information. (See Regional Contributing Editors)
SWAP reports a successful conference with a new line-up
of officers: Paul Engle, president; Lynn Moroney,
president-elect; Nancy Upchurch, secretary-treasurer; John
Cotton, RCE; Rich Calvird, ISPE representative. Featured
speakers were Dr. Hubert Strughuld and Dr. Paul Campbell.
Spitz got everyone high (625 feet high to be exact) at a
luncheon at the Tower of the Americas Restaurant. (See
story by Bryan Snow.)

Carl Zeiss, New York, Inc. plans a celebration of the
event, 50 years ago October 21, that launched us all into
our present profession. This event was the first exposure to
science and the world of a practical projection planetarium
instrument. The place chosen for this celebration is the
American Museum
Hayden Planetarium in New York
City.
Zeiss and the Hayden plan two days of meetings to be
attended by you, if you can make it, October 18 and 19,
1973. The evening of the 18th will be a gala Black Tie
party, to be attended by you and leaders of government,
education, the scientific community and the planetarium
industry. Cocktails, buffet, special demonstration in the
Sky Theater and a champagne dessert are on the card.
Since the meeting will end early Friday afternoon, you
have the opportunity to spend a three-day weekend in New
York. Or, plenty of time to make it home.
If you can attend, write to Dr. K.L. Franklin at the
Hayden for more details and reservations. If you can afford
it, he says, bring your spouse. And this event might be
brought to the attention of your donor or benefactor.

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

This single sl ide 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.

***********

Stolen from the PAC Bulletin (alias Sig Wieser):

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

"Rumors about our former associate Dennis Gallagher have
it, that he has become a defender of Superman, no less. I
will try to find out more."

74610

EDITOR: Now we're really intrigued. More later, we hope.
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Yorklyn, Delaware. McGraw-Hili purchased Spitz in 1967 because
they saw clearly the powerful appeal of the planetarium environment to students and teachers alike. In 1969 McGraw-Hili completed a modern facility for Spitz in Chadds Ford, Pennsylvania.
Spitz grew vigorously under the McGraw-Hili aegis. Both organizations gradually became aware, however, that publishing and hardware manufacturing procedures were not interlacing as advantageously to Spitz as originally hoped. A year of mutual search for a
solution beneficial to Spitz and McGraw-Hili led to the formation of
Spitz Space Systems, Inc. which incorporates sound business management, strong financial resources and experienced Spitz personnel.
Throughout these 26 years, Spitz has become responsible for
over 650 institutions using our equipment, programs and materials.
The new System 512 with automation option has already been
stalled in 12 of over 40 locations sched uled for 1973-74 delivery.
The new STS was delivered on schedule to the unprecedented
Reuben H. Fleet Space Theater in San Diego and has been heralded
warmly. Summer Institute plans for 1973 in cooperation with West
Chester State College are complete and full attendance is expected.
During 1972 investment in Spitz products and programs
creased by 20 percent over 1971 - precisely as projected - and our
market share increased. Our projection for 1973-74 indicates increases in sales, market share and new marketplaces for special
products and services.
Those of us who have worked with Spitz for 15 to 20 years have
seen this company change and grow. Spitz Space Systems, Inc. incorporates the people whose experience and determination are not
only the best assets of the company, but also the greatest advantage
to the buyer. We look forward to working with you and growing
closer to your organization in years to come.

YOU HEARD ....
Of keen interest to many in the planetarium profession
has been the sale of Spitz Laboratories. Inc. by McGrawHill to a private Philadelphia group. For several months this
spring, rumors were rampant, many forecasting dire circumstances for the company. The following letter was finally
distributed which, while it packs a heavy commercial
message, should clear up any doubts about the immediate
future of the new Spitz Space Systems, Inco We trust our
readers will find the news they were seeking, and many will
be pleased to know Uncle Jack Spoehr is quite ebullient
about it all. Incidentally, if equal space is demanded by
Spitz' competitors, they may have it on condition they
have eq ually sensational news! Haven't heard much from
Viewlex lately, but elsewhere in this NEWSBEA T is Ken
Franklin's invitation to partake with Carl Zeiss in a big
birthday party next fall. Well anyway, here's the word from
Spitz ...
SPITZ SPACE SYSTEMS, INC.
On March 1, 1973 a group of us within Spitz joined some keenly
interested and well-informed investors from the Philadelphia area to
purchase Spitz laboratories, Inc. from McGraw-Hili in order to
form a new corporation - Spitz Space Systems, Inc. Spitz Space
Systems, Inc. will continue to design, manufacture, market and
maintain instructional materials and simulation systems, including
planetariums.
Since the first planetarium instrument was purchased from
Armand Spitz 26 years ago, the ownership of Spitz has changed
three times. The original corporation was formed in 1951 in Philadelphia; in 1953 it was acquired by the Worth brothers of Pennsylvania and moved to Elkton, Maryland. In 1955 Spitz moved again to

N

Yours very cordially,
E. J. Spoehr,
Director of Marketing
David Wechsler
Vice President

Flight Center, Educational Programs Office, Marshall Space Flight
Center, Alabama 35812.
If you live in: Connecticut, Delaware, District of Columbia,
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, Vermont - Write to: NASA
Goddard Space Flight Center, Educational Programs Office, Greenbelt, Maryland 20771.
If you live in: Florida, Georgia, Puerto Rico, Virgin Islands Write to: NASA John F. Kennedy Space Center, Educational Programs Office, Kennedy Space Center, Florida 32899.
If you live in: Kentucky, North Carolina, South Carolina, Virginia, West Virginia - Write to: NASA Langley Research Center,
Educational Programs Office, Langley Station, Hampton, Virginia
23365.
If you live in: Illinois, Indiana, Michigan, Ohio, Minnesota, Wisconsin - Write to: NASA lewis Research Center, Educational
grams Office, 21000 Brookpark Road, Cleveland, Ohio 44135.
If you live in: Colorado, Kansas, Nebraska, New Mexico, North
Dakota, Oklahoma, South Dakota, Texas - Write to: NASA
Manned Spacecraft Center, Educational Programs Office, Houston,
Texas 77058.

ANNOUNCEMENT

The NASA Film List is a concise catalog of agency produced films which describe NASA research and development programs in space and aeronautics. It summarizes the
content of the film and tells how to borrow or purchase
prints.
Copies in limited quantities are available without charge
from the Educational Office at the NASA Center serving
your state, as listed below.
NASA EDUCA T/ONAL OFFICES

If you live in: Alaska, Arizona, California, Hawaii, Idaho, Montana, Nevada, Oregon, Utah, Washington, Wyoming - Write to:
NASA Ames Research Center, Educational Programs Office, Moffett
Field, California 94035.
If you live in: Alabama, Arkansas, Iowa, louisiana, Mississippi,
Missouri, Tennessee - Write to: NASA George C. Marshall Space
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Editor

C. Jettner

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

than his 37 years,
Frank Jettner describes his publishing duties as
a course in
journalism the hard
way. Between
he works as Assistant to the
Chairman of the
of
&
Science at SUNY at

For information write to:

BLACKGROUND
PO Box 707
East Lansing, MI 48823

also recently taken on the
tion duties for the Task Group on Education in
Astronomy of the AAS. Frank received his B.s. in
mathematics from Morningside College in Sioux
City, Iowa in 1
took graduate study in astronomy at the University of Michigan to 1
and
then spent 7 Hinglorious" years as Senior Astronomer of Chicago's Adler Planetarium. He earned
his M.S. in astronomy at SUNY at Albany in 1968
before taking on his present duties. His family life
is centered around keeping up with the numerous
activities of daughters Sue and lisa, aged 13 and
11 respectively, and wife Amy. Other than followhis favorite hobbies include
ing the Mets and
fishing and ... .,.in1-iinn

NEED SHOWS?
The H.R. MacMillan Planetarium of Vancouver
nounces the availability of five of its features. Rental fees
will be released soon. Additionally, the Miami
Planetarium follows Omnitheatre into the Bishop Planetarium with its second-year running "Child of the Universe.
"Child" is likewise now available for use on a rental basis.
Don Hall of the Strasenburgh Planetarium in Rochester
also announced that their special productions,
soundtrack kits and panorama artwork are available for sale
to anyone interested write for prices and

AARG Astronomical Data
The American Astronomical Research Group, Inc. (AARG), is cur- Also included in benefits:
rently accepting applications for membership. The corporation's basic 41) To carry the AARG 10 card.
41) To fully participate in all activities and field trips.
aims are:
1. Establish a major observatory for astronomical research, to be 41) To attend without fee all AA RG or state seminars and ,.,r,rv<,hr,,",,,
41) To be eligible for a certificate of merit award for service to
utilized by the membership and by universities on a contract basis.
organization of the AARG by unanimous approval or the Board
2. Stimulate awareness in astronomy by free public seminars and
Directors and/or the officers of the state organization.
workshop programs.
3. Create a Data Retrieval System for use by both amateur and 41) To participate in all research programs.
professional astronomers. It would enable any member to request 41) To be entitled to discount on all astronomy courses from any
school offering such a discount to our organization in writing.
data on specific areas of astronomical research via a computerized
41) To be entitled to any magazine or newsletter which has made itself
system. And, eventually, additional basic astronomical knowledge
would also be computerized.
available to the Astronomical Research Group for an acceptable
4. Exchange and publish information dealing with astronomy,
rate.
such as recent developments, reports, concepts, and so forth.
I n order to carry out our program, we need active and enthusiastic
5. To develop an educational institute for amateurs and profes- members - both individuals and corporations.
sionals in astronomy and the creation of a scholarsh ip program
41) AARG is <.I U.S. nonprofit corporation.
(corporate funded) for the furtherance of amateur astronomical re41) Affiliated with major U.S. and British groups.
search.
41)
Individual membership from $10 (student) to $50 (charter).
6. To develop planetarium education (if resources are available). 41) Corporate membership from $200.
7. To study astrophotography.
For free brochures and application write:
BENEFITS TO MEMBERS
AARG
Among the benefits to members, AARG will provide (when the neces289 Lantana A
sary funds are secured) a total computerized program of astro...~--....
Englewood, N.J. ('7631
nomical information available free to any member who reor phone: 201-568-6828
quests any data in any area of study, and the use (upon
approval) of any research equipment at our national
observatory-headquarters.

Chairman: K. Mahood; Vice-Chairman: P. Twomey; Chief Consultant: Dr. F. C. Hess.
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ASTRONOMY EDUCATION RESOU
conducted by George Reed, West Chester State College (PA)

Astronomy. This project has a design similar to that of the
national curriculum projects but done on a smaner scale.
This project represents the only multimedia, e(i'ucl:ttu)mlH,
sophisticated approach to astronomy education that has
been developed for the mature student. Astronomy has
traditionaUy been a textbook course. The adoption and
tension of the Case Studies approach could do
astronomy what PSSC, BSSC and Chern Study did for the
other sciences.
Other papers in Part III deal with laboratory eXI~rcise:s.
the use of closed circuit teaching, computer
and
computer animation techniques in the
of
astronomy.
Part IV is an attempt to survey
Astronomy Education." Wyatt after briefly
the
history of science teaching in the elementary school describes the development and content of the
School Science Project of the University of Illinois.
describes the astronomy content in the ESCP course. He
also proposes the use of educational TV as a supplement to
the students enrolled in the course and their parents. An
appendix of 18 suggested laboratory activities is included
by Page. Watson outlines a proposal for a greatly needed
national program to develop instructional materials in
astronomy at both the college and pre-college level.
Jettner and Soroka emphasize the contributions of the
planetarium to astronomy education. They state "lack of
communication has resulted in the de facto establishment
of a separate planetarium profession, characterized
the
development of independent planetarium associations and
publications and by a tendency to follow the traditional
descriptive view of astronomy in elementary classrooms in
lieu of keeping abreast of the rapid advances of modern
research. In their attempt to bring innovation into their
field, these people have developed a multidisciplinary
approach."
Branley describes the education activities of the
planetarium facilities. Ahrendt describes the services that
NASA has contributed to astronomy education.
Part V consists of eight personal accounting by internationally renowned astronomers of the development of
different aspects of modern astronomy. These excellent and
historically significant first hand accounts are part of a unique approach to the collection of historical materials. The
subject matter of the papers include: mountain observatories, radio and rocket astronomy, hyperbolic meteors and
comets, spectroscopy, astrophysics and galactic structure.
The conference was dedicated to the Belgium solar
astronomer Marcel Gilles Jozef Minnaert. After reading the
papers from the conference, this reviewe~, was very sorry
that he was not able to attend it. Special mention should be

Volume 198 of the Annals of the New York Academy of
Sciences, Education in and the History of Modem Astronomy is a collection of papers and discussion from a conference held in the late summer of 1971 at the American
Museum of Natural History in New York City. The conference was sponsored by the American Astronomical Society
(AAS) and the New York Academy of Sciences.
The professional astronomical community, represented
by the AAS, has in the past shown little concentrated interest in education. This meeting, as shown in the collected
papers, represents a change that could prove to be of great
significance to science education in general and to
astronomy education in particular. The contents of the
volume are divided into five sections.
Part I, "Education and Employment of Astronomers in
the United States," consists of an analysis of astronomy
education at the undergraduate and graduate level as seen
from different viewpoints. The efforts of the AAS in
astronomy education and the current job market crises are
also discussed. The major educational concern of the AAS,
as reflected in its Committee on Education in Astronomy,
has been exclusively in the recruitment and education of
future research astronomers. Today, because of the decreasing employment opportunities available to astronomers, the
astronomy community is becoming more aware of
astronomy teaching positions that were once considered
"less prestigious." The newly coveted opportunities include
positions in planetariums, junior colleges, colleges without
research programs and science teacher training institutions.
Astronomy education and employment in other parts of
the world are the concerns of Part II. The worldwide view
would seem to indicate that in a large number of countries
astronomy is not taught at all, and in others it is dependent
upon the interest of a particular teacher. Very few countries have regular courses in the elementary or secondary
schools. The planetarium and amateur astronomy groups
are recognized as having provided the necessary link between the professional astronomer and the public. Schatzman's paper, "The Importance of Astronomy in Modern
Education," articulates several cogent arguments in favor of
a more universal exposure to astronomy from a historical
approach.
Part III, "University Level Astronomy Education for
Non-science Concentrators," should have the greatest interest to the planetarium community at all levels of teaching. Wentzel's, "A Case for Astronomy," portrays
astronomy as an interdisciplinary and highly relevant
science. Berendzen and Baumgardner clearly codify some
aspects of the teaching of astronomy to non-sciencemajors.
Berendzen in another paper outlines the characteristics
of the Case Studies Project on the Development of Modern
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made of Professor Richard Berendzen of Boston University
who conceived the idea and organized this unique
gathering.

was a 5 part, 27 chapter book in 125 pages of text
included several full and half page pictures.
Kenneth Heuer, a science editor for a New York
lisher and a former lecturer and teacher at the
Planetarium, has produced a sketchy outline for what could
be an immensely interesting book. The author
over
one thousand years of monumental intellectual achievement in quick statements that are void of adequate PYI"II/ln/ltions and historical insight. This keeps the book
does not produce the type of book one might
view of the book's intention.
The discussion of the heliocentric system that was
proposed by Aristarchus cou Id serve as a case
Heuer states that Ptolemy and Hipparchus
heliocentric system proposal because it "did not agree sufficiently with the observations. Although Ptolemy's system
was marked by error, at the time that it was stated
for consideration it may have been more useful than the
truth. People in those days were more concerned with the
apparent than with the real planetary motions." The
Heliocentric system was rejected for philosophical
and not for observational reasons. Even the lack of an
parent parallax could be explained by proponents of the
heliocentric system. It hardly seems fair to pass off the two
thousand year acceptance of an astronom ical model as due
to people's interest in usefulness and apparent motions
rather than an interest in truth and real planetary motions.
Statements like the above serve to keep the facts and
figures of science in a vacuum.
The book contains a helpful chronology and UIIl'CCH""
The glossary however, inaccurately attributes the
of the apparent magnitude system to Claudius
rather than Hipparchus.
City of the Stargazers is the type of book that whets the
appetite with historical trivia but unfortunately ends there.
The book is published by Charles Scribner's Sons at a
of $7.95.

(Volume 198 of the Annals of the New York Academy
of Sciences, Education in and History of Modern
Astronomy, is published by the New York Academy of
Sciences, New York, 1972 at $24.00).

CITY OF THE STARGAZERS - A Review

Wonder
your paper hasn't been
published
? Chances are it's because we need more pages for THE
PLANETARIAN. The immediate solution
is for everyone to help raise the
circulation. Send for a
of
order blanks today!

City of the Stargazers was an "attempt to take the facts
and figures of science out of the vacuum in which they are
usually given and to present them against the age in which
the discoveries were made and in the context of the lives
and other accomplishments of the men who made them."
The story centers around Alexandria CIa city whose name is
familiar but about which most people know very little - in
short, a city lost in time." So says the preface. The result
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Directory of Institutions Offering Coursework in Planetarium Education." We suggest you write directly to the
CONTACT! persons named there for the school s and programs of direct interest. Also in this issue is an article
Charles Hagar concerning the San Francisco
Consortium, which should be of direct interest.
You have probably received a copy of CIA Bibliography
For Planetarium Education, 1960 - May 1972"
SPECIAL REPORT No.2, 1972), edited by George
which contains numerous other references to
in
planetarium education, and the December 1972 issue of
THE PLANETA RIAN (Vol. 1, No.3) has an article entitled
"Graduate Training at North Carolina." The review article
entitled "The Planetarium in Modern Science Education"
by Jettner and Soroka, 1972 Annals of the New York
Academy of Sciences, Vol. 198 also contains an extensive
discussion of this field.

Contact!
Tom Gates

"What is the present status of the American Planetarium
Corporation? This is the firm that manufactured the
Korksov projectors."
Kevin S. Krejci
Oroville, Calif.
The American Planetarium Corporation is no longer
manufacturing planetariums.

"How do the foundations which supply money and
equipment for the building of planetariums function?"
Kevin S. Krejci
Oroville, Calif.

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. So CONTACT: Mr. Thomas Gates, Space
Science Center, 72345 EI Monte Rd., Los Altos Hills, Calif.
94022.

There are no foundations which supply money and
equipment for planetariums as a major funding interest.
Some have contributed to such projects, but normally single individuals or families have been the contributing
source.
To interest a foundation in contributing money to such
a cause, a project including many people and organizations
needs to be undertaken. It should include as many influential people as can be solicited to the cause. This campaign
group should then engage in a series of communications
with several selected foundations, to find the method most
likely to succeed in winning their approval to grant funds.
The process is often elaborate and takes time but can succeed with a determined group.
If you solicit the support of persons in influential positions, they are usually the best source of which foundations
to approach.
A book published by Russell Sage Foundation in 1967
entitled "The Foundation Directory," lists over 6000 granting sources and instructs as to their requirements and interests. Marianna O. Lewis is the editor.
"Send me any information pertaining to graduate programs in planetarium education."
Ronald C. Shuey
Shippensburg, Pa.

plane tarians' rna
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 is 20 41word or $1.00/line, 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.

**********
Planetarium Curator for the Jacksonville Children's Museum. Minolta MS-I0 Planetarium. Teaching Certificate
desirable. School system benefits for either 10 or 12 month
position. Apply in writing to Mrs. Doris L. Whitmore,
Director, 1025 Gulf Life Drive, Jacksonville, Florida
32207.

Although the number of schools offering graduate programs in planetarium education is small, there are an increasing number each year. In this issue of THE PLANETARIAN, Frank Jettner offers a revised edition of "A
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Announcing an historical document
by one of the pioneers in the field . ..

The Evolution
of Radio Astronomy
by James Stanley Hey

Thi s clea rly written and th oroughly referen ced book describes th e astonishing advances in astronomical research achieved by radio. From the beginning, the early discoveries of Jansky, Reber, van de Hulst and others, the author relates in
detail the launching of re search programs
and abroad and

su rveys wi th the depth of personal fa miliarity
developments.

subseq uent

Th e book includes over 50 illustrations . 30 photographs of personalities and observatories , as well
as a referen ce sec ti on of 15 pages covering the

years 1932 to the present.
Conten ts: The Begi nning of Rad io Astronomy
• Th e R ise of Rad io Astronomy · Two crucial

Years, 1950-51 • Radi o Telescopes and
Observatories· Th e Solar System ·
Radio Waves in the Galaxy ·
Radio Galaxies, Qu asa rs , and

Cosmology · Th e Scope of Radi o
Methods in Astronomy ·
Appendix · Refere nces ·
Glossary. Inde xes
214 pages, illustrated,
Lie 73-80636, Spring 1973,
$7.95 prepaid

SPECIAL OFFER TO I.S.P.E. MEMBERS
Pl ease send me
copy(ies) of THE EVOLUT ION OF RADI O ASTRONOMY
for the special prep aid price 01 S7.95. ·

NAME, _________________________________________________________
AOOAE55 ______________________________________________________
CITy ___________________________ ST ATE ________________ ZIP ________
. Please Include payment with order.

'------- --

Science History PuDII'CaltiOlnS -----.......J
156 Fifth Avenue, New York, N.Y. 10010

Space Systems
C hlldd s FOTd
Pllnnsylyan ' a 19317
Telephone ; 215 ·459 · 5200

the design of nearly forty Series 160 systems
al ready sched ul ed for delivery in 1973 and 1974 .
Wri te for information concerning these current
SPITZ SYSTEM S.

