PLANETARIUMS
and their use

for

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
~

EDUCATION

THE CLEVELAND MUSEUM

OF NATURAL HISTORY

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

PAPERS

A

FROM

SYMPOSIUM

HELD

AUGUST 28-31

1960

<"

VOLUME 2

TABLE OF CONTENTS

Introduction

William E. Scheele ________________________________ -;_Prefixed
Exploring the Universe
Dr. J. J. Nassau _____________________ -______________ _

3

Establishing a Space Science Curriculum

John E. Kosoloski ___________________________________

8

A Survey of Planetarium Programs
Margaret Noble ________________________________________ _

18

A Program for Elementary School Classes

Doris McMillan ____ ______ _______________________________

28

Teaching Navigation in a Planetarium
Capt. A. Roland J ones ________________________ ~'______

35

Educational Aids in a General Astronomy Course
THE RALPH MUELLER PLANETARIUM
CLEVELAND MUSEUM OF NATURAL HISTORY

~

Dr. L. H. Roberts ____________________________________ _

39

Approaches to Public Programs
Dan Snow __________________________________________ _

43

Using Special Projectors to Enhance the Educational Value of
Planetarium Programs

John M. Cavanaugh _____________ _______________________

61

Special Projectors at the Stamford Museum
THIS SYMPOSIUM
SPONSORED BY NATIONAL SCIENCE FOUNDATION

William Dutton _______________________ ______________

69

Models and Special Projectors
William Schultz ____________________________________ _

79

Recent Developments in Planetarium Projectors and
Accessories
Herbert N. Williams _________________________________ _

86

The Use of Slides in Planetarium Programs

Dan Snow

"The best gadget to use in a Planetarium is a good lecturer"
JOHN CAVANAUGH

89

Special Programs for Special Groups
Hamilton Lyon __________ _

INTRODUCTION
93

Amateur Observing Programs
George Diedrich ____________________________________ _ 105
Preparing Publicity Releases for Newspapers
Dr. David Dietz ________________________________ _

113

Radio Receivers for Satellite Signals
Robert W. Burhans ___________________________________ _ 121
Preparing Radio and Television Programs
Les Biebl ______________________________________ _

124

The Minneapolis Exhibit Program
Thomas W. Voter ___________________________________ _

132

Qualifications for Planetarium Personnel
James A. Fowler _____________________________ _

134

A Junior League Training Program
Mrs. James R. McBrier ___________________________ _

146

University of Nebraska State Museum
John Howe ________________________________________ _

155

U. S. Air Force Academy Planetarium
Major Richard J. Pfrang _____________________________ _

161

Choosing and Training Planetarium Personnel
Howard Pegram __________________________________ _
Science Museum and Planetarium, Minneapolis Public Library
Maxine Haarstick
------------------------------------

Pre-School Children in the Planetarium
Armand N. Spitz _______________________________ _

165
172

180

LESS THAN TEN YEARS AGO, nuclear power, jet flight, and
rockets were in the early stages of becoming a part of our daily
lives and language. While the ancient science of astronomy had
long been part of public school science, teachers and parents. were
just beginning to realize that the time had come when the very
young would accept the concept of traveling from planet to planet
as a matter of simple fact, awaiting only their own maturity to be
fully realized.
That day passed when Russia orbited the first space satellite.
Today, our ability to fulfill the informational requirements of
the public in matters of astronomy or space travel are only limited
by our personal horizons. We must constantly question whether
these horizons are adequate.
Ten years ago our own Cleveland Museum wanted a planetarium desperately, but hopes were slim. The M-qse~m officers
dared not contemplate the cost of a Zeiss instrument and an
appropriate building to house it. Very few other cities could
either, but the day arrived when a group of educators was invited
to a demonstration of a new concept in planetariums, a portable
dodecahedron, a Spitz projector.
The salesmanship, charm, and science knowledge of Armand
Spitz sold the Cleveland group in spite of an impromptu projection
room dominated by a rococo ceiling, a rectangular shaped room
poorly darkened and bedeviled by reflections from the plate glass
of display cases. But, the price was right and in 1952 the time
was also ripe.
Today, three planetariums exist in Cleveland and two more are
shortly to be installed in nearby cities that formerly sent students
to see our own. Countrywide the trend has been equally explosive
and in the public mind planetariums are no longer confused with
the variety of plants that can be grown in greenhouses.
Currently numerous accessories to astronomy teaching are
being mass produced, the annual convention of the American
Association of Museums includes a planetarium session. This

particular volume of papers reports a second National Science
Foundation sponsored symposium on the nature and problems of
planetariums. All media recognize the importance of the subject, and the teaching tool as a vital part of the prelude to the most
exciting frontier any civilization has ever faced.
Achievements in space exploration which make today's headlines emphasize the importance of fitting astronomy into all of
today's school programs. Astronomy is a glamorous subject. It
can, however, be misleading and disappointing when a person
begins to explore it by himself. It takes a high degree of training
and a very good telescope to achieve significant results.
In the meantime, a, planetarium and a pair of binoculars may
be the only available tools to develop and hold the future space
scientist's interest. Those who present a planetarium's capabilities
to the public cannot rely upon the mythology of the constellations
and stars to do this job. They must be prepared in depth. Symposiums such as those represented by the contents of this book
must take place frequently and with a great deal of thought about
their program content.
Today the framework for a new profession exists and an urgent
need to create the cadre and curriculum to teach astronomy on a
broad scale is pressing. There are no limits to the sky, and those
who man today's planetariums are setting a pattern for many who
will mature with the subjects a planetarium can effectively cover.
The choice of a planetarium staff can no longer be based upon
chance of any kind. There is a need for well trained personnel to
staff more than 200 planetariums in this country alone.
'

E. SCHEELE Director
Cleveland Museun: of Natur~l History.

WILLIAM

PREFACE

THE PAPERS GATHERED here contain a great variety of
valuable and useful information on many aspects of successfully
operating a planetarium. From the opening speech of the symposium to its close, one of the underlying themes is the sense of
ilnportance of the contribution which the planetariums can make
to the culture of our time. With the recent developments in space,
events which have materialized were almost imaginative dreams
not so long ago; there is, too, a sense of urgency reflected here in
the concern for wider use of the planetariums in school and adult
education.
Thus there is much advice, based on experience, on how to
plan and organize a planetarium, how to raise a staff, anfl how to
execute the most efficient implementation of such planning. There
is realistic consideration of the important factor of economy with
myriad suggestions as to how to save money both on equipment
and on personnel. The necessity of having good public relations,
along with explicit instructions on the details which help to achieve
such relations, is the subject of some of the papers.
The pervading theme here concerns itself directly with the
matter of education and the way that the present system of school
and planetarium co-operation, as excellent as it is in some cases,
may be improved. Many illustrations are given to show how success in this respect has been achieved. Shortcomings in some of
the programs are honestly acknowledged, and the projected
methods of improvement are revealed. Relevant to this issue is
the consideration of better training of teachers to further the education of today's children, particularly in that branch of the curriculum which is the concern of the planetarium.
The remarkable thing to note here of all the papers is the
pragmatic nature of these talks. As professionals addressing ~,
group of professionals, anyone of these speakers might not be
blamed if he had taken the opportunity to parade his own erudition
or at least boast of his personal accomplishments. It is commend1
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able that in every case the speakers were as practical and direct
as they could be. Occasionally we find a remark of local pride; but
except for such justifiable self-respect, the rest of the material here
is confined to specific advice and example drawn fronl the experience of the speakers. There is no wild speculation or wishful
thinking in these discussions. Given the interest of those at the
symposium, one might have been forgiven for indulging in at least
a small piece of pie-in-the-sky. As paradoxical as the cliche may
sound in the settjng of this symposium, in their reasonable attitude
and realistic approach to the problem of concern, everyone kept
his feet on the ground.
In preparing the manuscript for printed publication, I hope
that my editing has not removed from these papers too much of
the varied amount of unique charm with which they were invested
when they were originally delivered at the symposiunl. To any of
the authors who may feel that I have tampered too much with his
creation, slapped his brain-child in the face as it were, I submit
my apology. In the spirit of one of the lecturers, who pointed out
the fascination of the cross-discipline approach to the study of
astronomy, I might paraphrase a famous quotation and say that the
faults here lie not in the stars of this show, but in myself.
To the many acknowledgments of gratitude to Dan Snow
which appear in these pages, I would like to add my own. His
patience with my effort has been exceeded only by his availability
and willingness to answer those technical questions which were
beyond my ken.

H. ROCHE,
Case Institute of Technology,
Cleveland, Ohio.

RICHARD

EXPLORING THE UNIVERSE

J. J. NASSAU
Case Institute of Technology, Cleveland, Ohio

Observing the historical background of his interests, a well-known
astronomer and famous teacher explores some of the reasons for
the great progress and extensive developments in contemporary
science. In scholarly fashion, he also draws the philosophical
inferences in all this activity, particltlarly for astronomers, and
reminds the planetarium people of their inspirational function
in modern culture.

I HARDLY NEED tell you that at the present time we are
witnessing a stupendous advancement in science and technology.
We used to think that the seventeenth century with its Galileo and
Newton was the Golden Age in science, and indeed it was a most
important period. But the interest and enthusiasm was shared
only by the intellectual aristocracy. At the present time, the people
at large are sharing it and the rate of progress is many times
greater. In addition, the range of our inquiries appear to be allinclusive. We are now occupied with the study of the nucleus of
the atom and the forces that keep its elementary particles together,
as well as with the studies of the expansion of this immense
Universe of ours.
I would like to examine the reasons for the present great
activities and tremendous progress which we are making in science.
First, and I believe foremost, it is due to the realization by the
great majority of people that science produces material benefits.
Second, science provides us with physical power. The first World
War was fought through chemistry, and the second through physics.
The nation that has the "know-how" in science is powerful.
Third, it is due to the existing competition between the East and
3
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the West. It is doubtful if we would be spending 12 billion dollars
every year in scientific research in the mid-twentieth century if
it were not for this competition. And lastly, and I may say that it
is very important, our successes in science are due to the imaginative thinking and penetrating insight of the gifted scientists of the
early twentieth century. I am referring to people like Einstein,
Planck, Rutherford and many others. They are the people who
gave us the fundamental knowledge, particularly through theories,
that has produced the flowering of science and technology of the
present period.
I would like to illustrate this progress by taking an example
from the field of Astronomy. Recently we read in the daily press
that Dr. Minkowski of the Mount Palomar Observatory observed
an object which was six billion light-years away from us, moving
with a speed of 90,000 miles a second. The chances are that this
object which Dr. Minkowski photographed with the 200-inch telescope was two colliding galaxies. Let me remind you that a galaxy
is an aggregate of billions of stars. This object was seen in 1960,
but the light, by which it was observed, left the object 6 billion
years ago. The event we described took place in the remote past.
We are never able to describe the Universe as it exists now. The
farther away we observe an object, the farther back we see into the
past. As it was stated, this object was moving away from us with
a speed of 90,000 miles a second, nearly half the speed of light. If
it were traveling with the speed of light, it would have been invisible.

I believe that it will be interesting to relate this discovery.
About ten years ago, radio astronomers at the University of Cambridge observed strong radiation coming from the direction of the
constellation of Bootes. Astronomers at Mount Palomar, with the
200-inch telescope, searched this part of the sky for the object
which produced this radiation; this resulted in failure. The reason
for it was due to the fact that the then-existing radio telescopes
could not give accurate positions in the sky for the objects they
could detect. We have had to wait until the year 1960, when the
equipment at Canlbridge was improved and the new radio telescopes at the California Institute of Technology were put in
operation, to ascertain the nearly exact position of this object. This
has enabled Dr. Minkowski to make his photograph. After two and
a half hours of exposure with the 200-inch telescope, a very faint

object in the vicinity of an even fainter cl~ster of galaxies was registered on the photographic plate. Some nIne hours of, exposu~e was
needed to secure the photograph of its spectrum. ThIS made
possible to estimate the velocity we have quoted of 90,000 m~les a
second. With this value, it was possible to give a rough estImate
of its distance.
Much of the credit for this discovery must go to the observers
with radio telescopes. Although radio telescopes cannot show a
picture of what lies in the remote depths of space, they ,are capable
of detecting the direction from which radiant energy In the form
of long waves-radio waves-is coming. For the last ten years,
thousands of such radio sources have been detected, and only a few
have been verified optically. This is due, at least in part, to the
fact that radio telescopes are unable as yet to point very accurately,
and hence the large optical telescopes which have a very'narr?w
field of vision are confronted with great difficulties in discovenng
these objects. However, there are many astronomers, pa::ticularly
radio astronomers, who advocate that the radio sources .detected
are optically so remote and faint that even the 200-inch· telescope
will never be capable of photographing them.
c, ~
•
It was a little over 300 years ago when Galileo turned hIS first
telescope to the skies and in less than a year made many sig~ifi
cant discoveries. The evolution from this telescope to the gIant
reflecting telescopes of the present day has revealed to us a marvelous Universe. Just as the contemporaries of Galileo could not have
dreamed of the immense knowledge that we have acquired about
the planets, the stars, and the galaxies through the optical t~le
scopes, so we cannot even begin to speculate on what the evolutIOn
of the radio telescope will be in three hundred years and what
new discoveries it will reveal to us. I wonder if the radio astr~no
mers are the ones who will answer some of the profound quest~o~s
that we are now asking! Is the Universe finite in extent or IS It
. fi 't " Has the Universe a beginning or has it existed everlastm nI e.
12 b'l1'
ingly? According to one of our current theories, some.
1 IOn
years ago an immense explosion took pl~ce: Eu:, ~ccordlng to a~
other theory, the Universe had no begInnIng; It IS now approxImately the same as it was an infinite number of year~ ago.,
At present, astronomers are most actively engaged In trYIng to
find out how stars and planets are formed. They ha-:e already
established the mechanism by which stars shine, that IS, by con-

1:
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verting within their deep interiors light elements into heavier
elements. Some of you may rightly say such questions are beyond
us and that there is a limit to what we may know. But this is not
the way scientists are thinking. If we fix a limit to what we Inay
learn through the study of our environment, we will have put a
limit to our progress. After all, the human mind seems to have
been designed to demand rational explanations for our existence
and for the existence of the Universe of which we are a part.
Our theories indicate that the chances are good that planets can
be found going around other stars. Since the number of such stars
is counted in billions, it is not improbable that among them many
may exist which have conditions similar to those prevailing on the
earth. As a matter of fact, at the present time Dr. Frank Drake
of the National Radio Observatory is actually pointing the 85-foot
radio telescope in the direction of two nearby stars with the hope
of establishing communication.
I feel that in a gathering like this I must include something
about the planetarium, its functions and applications in the modern
world. The fact that I have not touched on this subject is obvious;
you are the experts and, as I understand, you will be discussing
such things during the next three days.
However, I cannot help remarking that the inhabitants of the
earth two thousand years ago knew more about the stars and their
courses than the citizens of this country know at present. At least
they knew that the stars rise and set just like the sun and moon.
Our city people, particularly, have little chance to see the stars
and no chance at all to see the glorious Milky Way. The planetarium provides the best introduction to the Universe. Our people
should know why in the wintertime we see the stars in Orion and
not in the summer; why the sun rises south of the east point
in the winter and sets south of the west point. They should know
why the days are long in summer and short in winter; why we in
the northern hemisphere experience summer while south of the
equator they experience winter; why the north star appears
lower on the horizon as we move south. These concepts are not
easy to explain, but the planetarium can readily demonstrate these
facts and bring them within the reach of both young and old.
Some of us who have the task of teaching college students the
different systems of coordinates know that the best way to introduce the subject is through the planetarium.
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All this is most obvious to you. You are fully aware that this
twentieth century device is designed to instruct and inspire. We
must not forget its inspirational function. But instruments alone
do not transmit inspiration. The operator must be full of enthusiasm
and must have acquired inspiration from the real sky free from
city lights. When your audience sees the planetarium sky, it will
hear from you that these stars are like people; some of them are
young and some of them old, and, like people, they age. As they
grow and shine brighter and redder, they finally die, and l~ke
people, they often misbehave. But in the process of living, they
give light and heat to the tiny little planets that some of them have
around them with the hope that life may be created and sustained
among them, just as our own sun has sustained life on the earth.
And, of course, you will add that, although we are not yet certain
that life exists in other parts of the Universe, it is highly probable
that such is the case.
The time may come when we may acquire observational evidence of the existence of life in other worlds, and when we-finally
establish this, we will witness a profound intellectual revolution.
All sense of uniqueness about the earth and the people who inhabit
it will vanish. Nothing will be left for us to brag about'
Now, let me wish you success in your deliberations for the
next three days. I know they will be at least as fruitful as they
were at your previous meeting.

SPACE SCIENCE CURRICULUM

ESTABLISHING A SPACE SCIENCE CURRICULUM

JOHN E. KOSOLOSKI
Pennsylvania Department of Public Instruction

The State of Pennsylvania has developed a good comprehensive:
program in earth and space science. Other states are encouraged
to do the same thing. Such endeavors may be assisted by knowledge of the method of establishing such a course, of the trials and
errors in its development, and of the sol,utions to some of the
problems that were encountered.

OUR PROGRAM in Pennsylvania has many facets. However,
we are a little weak on the statewide program in planetariums. I
am here to tell you of some of our plans for the use of planetariums
and about the beginning of what we feel is a fine course in earth
and space science.
I would like to emphasize the earth and space aspect of our
program because we feel deeply that the course of study in science
for elementary and secondary schools in the State of Pennsylvania
needs strengthening in those sciences which involve the study of
the earth and its relationship to the universe.
We feel unique in the State of Pennsylvania in the presentation
of this matter because we have a statewide program. There are
isolated schools throughout the country that have courses in astronomy, geology and the related sciences, but we feel proud that
we are one of the few states that has a complete earth and space
science course.
Until very recently we found that the courses in astronomy,
geology, and meteorology were limited to resource or source units
within a respective course. It might have been in general science;
it might have been in physical science. But because we have a
8
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specific course in earth and space science, I am, indeed, glad to
tell you about it.
I have made available to you our teaching guide for the course.
You might disagree with the subject content; but I hope to justify
some of the obvious errors in the guide, and we hope to make
some corrections in it within the coming year.
,
When I mentioned that throughout the United States we find
very little activity in the earth and space sciences in th~ sec~ndary
schools I based this information upon research complIed In! the
Midwe~t. Dr. R. Cladwell did his dissertation at Illinois on the,
"Principles of Earth and Space Science." He made a survey the
past year on earth and space science instruction in the secondary
schools of the United States. In his report we find that Pennsylvania, and really I am boasting, was one of the first state: ,:ith a
comprehensive program covering the entire state. Now thl~ IS, not
saying some of the schools in other states were not doing fine work.
Some were giving a fine course with instruction in astronomy or
geology, but very few reported a comprehensive course.How did Pennsylvania get started? For years we ?ave had
isolated schools offering the resources units; but the ball started
to roll when Dr. Boehm, who is our Superintendent of Public
Instruction in Pennsylvania, attended an Air Force Symposium in
Texas. He was so fired up with the space problems that were
presented at that symposium that he returned to Har~isburg .and
commissioned a committee to organize a comprehensIve sub]ectmatter course involving the study of earth and space sciences.
The first step in organizing any type of curriculum would be
to involve the best people available, and we did this in Pennsylvania. You will note in the guide that the committee of 14 people
are leaders in their professions. They have made outstanding contributions in the fields of astronomy, geology, and meteorology. We
have the teaching profession represented on the committee. These
people were given the problem without specific goals or aims. They
were to develop the complete course. They began their work with
much controversy about what direction the curriculum should take.
The meteorologists, of course, implied that the physical aspect"
of the atmosphere should be of first concern. The astronomers
felt that mathematical principles should be enforced; thus the
subject matter would be more sophisticated. The geologist thought
that his discipline should form the basis of the course.

10
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The chairman of this particular group that constructed the
course was a geologist from one of our sister institutions. A representative, Dr. John Moss, headed the program and guided the
instruction of the course. He was an open-minded person and held
the group together. Although there was controversy, finally they
all compromised to effect the present program.
So that was the beginning with the committee, a very fine
committee, a very active committee who devoted their time and
energies on a free basis for the betterment of education in Pennsylvania.
Another factor that aided our getting this course introduced
into our schools was that it came from the state level, from the
capitol, from the area where leadership is expeeted-though sometimes questioned as we all know; but it still emanated from our
office, the Science Division in the Public Instruction Department.
Some of you know the earth and space science course in
Pennsylvania. If you are not familiar with it, you will find this
teaching-guide informative. It is not a manual. We have erased
the word 'manual' from educational circles in Pennsylvania, and
we have introduced guides to guide the teacher-to suggest and
not to mandate.
While we felt this course was a necessary one, we did not
want to be autocratic about its being included in the curriculum;
so we offered it on an experimental basis. Schools might use the
guide, any way they wished. If they felt the complete guide was
not to their purpose, they could use whatever segments seemed
relevant. Much to our amazement, the people allocated to it accepted the complete course as suggested in the guide.
Another favorable factor, of which every state might take
advantage, is the renewed and concentrated interest in science
especially in science education, that has been encouraged by th~
government in the past five to ten years. We took advantage of
their particular publications about science, about the guidance
principles and opportunities in the field. We arranged it so that
such information might reach the youngsters in our state, and tied
in the earth and space science course which proved to be very
valuable. The students recognize the possibilities.
It is amazing how many of these youngsters are up-to-date
with the concepts of space. Really, elementary teachers tell me
they are afraid to talk about space problems to many of their

youngsters, since the children learn about these problems while
watching television and their vocabularies are expanding with
space terms.
We followed through at the secondary level, and the teachers
and students at that level also accepted the program. Another
factor that was in our favor, of interest to those of you who are
teachers or have been teachers in the secondary schools, was the
recognition that the present course in general science which is
generally offered in the ninth grade is a very weak sister in tpe
subject areas which are presently being offered in the senior high
schools. I am not quite familiar with all the states represented
here, but I do know that in Pennsylvania and some of our neighboring states we have a sequence of general science in seventh, eighth,
and ninth grades followed by a rather specialized area of biology in
the tenth grade, with chemistry and physics normally offered, in
the twelfth grade. This ninth grade general science has been falling
apart at the seams in the last five years. It has been presented by
teachers who have a fairly good subject matter background in some
cases; but many of these teachers are interested only in- teaching
their special field in a higher grade. If they are prepare~ in_chemistry, they want to teach chemistry in the high school. If they are
prepared in physics, they wish to teach physics. They don't care
what is going on in general science. They will throw out definitions
and spelling, but we found that only in isolated cases were there
any excellent programs in general science. Because of the quality
of so many of the general science courses, we recommend the earth
and space course for the ninth grade as a substitute. We recommended and suggested it, but let me repeat, we did not order it.
Recognizing a weakness in our education program, we thought
that it might be strengthened by a substantive course with definitive
material. You might wonder about the purpose of such a course
and ask, "Why an earth and space science course?" In the guide
you will find many statements as to the reasons a curriculum in
earth and space science course was developed. However, we were
looking to develop "long pants" science in capsule form in the
junior high school. We wanted the youngsters to have a background in such subjects as geology, astronomy, meteorology, and
oceanography. Such a course might only be an introduction and
perhaps too difficult for some youngsters; but we felt that if we
set our goals high the youngsters would accept the challenge.

11
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Briefly, this was the thinking for the earth and space science
course. We recognized the need and felt we could do something
about it.
Again, in the guide you will find suggested time allocations
for the teaching of the respective subjects. We have an introduction for two weeks. We have geology for possibly six to twelve
weeks, with equal time for astronomy, hoping this would guide the
teacher; but we recognize the teacher is going to teach more of
his preparation background; if he is prepared in geology, he is going
to teach more geology. If he has had a number of hours in astronomy, which we doubt, he is going to teach astronomy.
There is enough material in the guide for a course even longer
than a year. We are thinking in terms of expanding it to extend
an additional year and going further into the sequence of the
earth and space science.
As to the status of the course, what has happened in Pennsylvania during the past year? We introduced the earth and space
science course on a large scale basis a year ago this September.
At the National Conferences, and maybe some of you people might
have been at these conferences, the people in the "know" said
that if Pennsylvania gets fifteen schools to teach the course they
will be lucky. If they get fifty schools, it will be nearly unbelievable. Well, we have just recently made a survey and my office
has compiled the past year's activity in the earth and space science
course -in Pennsylvania.
We find we have in excess of 225 public secondary schools
teaching the course as a whole, not in units. You might suspect
that some of this number are included to blow up the total figure;
but we know that they are teaching it because they have to
report on the official forms to get federal and state aid. We find
we have 900 classes in earth and space science, with the average
number of students per class in the neighborhood of 30 plus. The
schools have accepted our recommendation. Seventy-five per cent
of them have placed the earth and space science courses in the
ninth grade with the additional percentage offering it in the tenth,
eleventh or twelfth grade.
We have over a dozen schools utilizing and using the earth and
space science course as an advanced course, not as a substitute.
As a prerequisite their students must take biology, chemistry,
physics, and at least two years of mathematics before they can get
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into the course. A dozen schools are so doing-a tremendous job,
a wonderful job.
Those are just some of the findings. We have spent money,
and some studies have shown that money and curriculum expansion do have a correlation. If you spend money on your curriculum, it stands to reason that you will have better instruction.
With the status of the Pennsylvania plan, we think that dUring
the coming year, though it is hard to predict, we will double the
schools involved in teaching the course. We have in Pennsylvania
1,007 secondary schools. We think that we will hit at least more
than half of these schools this coming year with the course.
If the guides that we have been sending out to our schools are
any indication of interest and activity in the course, and they have
been proven in the past to he quite an indicator, what are some
of our other plans to supplement and improve the course? '
To utilize the National Defense Education Act is part of our
responsibility as citizens. I am a member of the particular staff
which administers and disburses the funds that Uncle Sam aflocates
to the State of Pennsylvania; we have made plans to encourage the
development of planetariums and observatories in the "se.~ondary
schools of Pennsylvania. I know in talking this morning with one
of our friends that a few of the schools in Ohio are also doing this.
Michigan has really taken the bull by the horns and is already
doing so in their schools. We certainly admire those educators
who attempt to encourage the study of this particular phase of the
science curriculum.
We are trying to make the approach from a state level. We
are drawing up plans, with the help of such people as Spitz
Laboratories and others who have been very cooperative, to encourage the schools that can afford to establish a planetarium to
do so.
We have many fine institutions and museums in Pennsylvania
which are doing a fabulous job, but they can only do so much.
They can't reach throughout the state. Our museum people and
planetarium people in Pennsylvania are working hard. They are
doing a tremendous job throughout their respective areas and we
recognize it; upon the basis of this, we feel some other parts of
the state are missing something. Therefore, we will give financial
assistance to establish planetariums or observatories. We have a
matching plan, dollar for dollar, which of course is better than
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nothing or having the school district bear the brunt of the cost.
We also have encouraged museums in the local schools. Rem.ember, that we have school systems with 1 000 1 500 and 2 500
students, and they could certainly utilize a ~us~u~-planetarium
combination. We have five or six schools presently making definite
inquiries about establishing a planetarium-museum, and we will
help them with their financing problem.
I shall tell you about some of the plans we have and some of
the services we have offered in the past year, such as the publication of source material for the teachers of earth and space
science. Every six weeks my office releases a news letter keeping
the teachers of this respective course up-to-date with research in
astronomy, geology, et cetera.
We have made plans to purchase from the Academy of
Science the releases that they have had, for example, the group of
films depicting the IGY that will be available this coming September. Our budget has been approved to purchase these films to
utilize them as an in-service educational program for our teachers.
We have in process right now a source book which is going
to double the size of the guide itself, because the teachers felt that
they needed additional materials. They need sources; they need
names; they need manufacturers; they need films. They have to
find all this material to do a good job; therefore, we are compiling
additional information.
Out of our office we have developed a program of in-service
education for the teachers of Pennsylvania. Last year we aimed
at the earth and space science program, and recognizing that the
teachers must be involved in a developmental process of educational
growth, we concentrated on the elementary schools, although we
also had secondary schools partici pa ting in it.
Our program involved 6,000 teachers last year. It is not what
you might think: the old county institute of two or three days. This
program is organized on a semester basis. The subject-matter
teachers from a respective district or area have a university or
college professor or a person of known ability present to them a
refresher course, a modernizing concept involved in respective
areas of science, for twenty meetings; after a break there are twenty
more meetings.
This year we anticipate that the number attending will just
about double again in in-service education. We hope to construct
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some type of plan in the coming year where we can operate an inservice program for science teachers to operate planetariums. We
recognize the need; the teachers must know how to operate and
utilize the planetarium equipment. Again, some of the manufacturers have been very useful and very helpful in this respect.
We have had problems with this course, big problems. There
have been many, many headaches in developing it. One pf the
things, after we had developed and distributed it, we wanted to find
out the quality of the teaching going on in the classroom. Of course,
we have the guide and we can send out thousands of them, ~but how can we be sure we have quality in the teaching of the course?
This is a problem that is unanswered, and I am sure the rest of
the states face the same problem. What is going on? Is it what
should be going on? In some places yes, and in some places no.
As to the evaluation of the course, it is nearly an impo~sibility
to evaluate it from our office. We can only take what the teachers
say on the criteria we set up. Incidentally, we did base our source
book upon the teachers of Pennsylvania.
Last March, through the cooperation of the Air Force-, _ and they
have been very cooperative with this program, we had a symposium
at Olmstead Air Force Base at Middletown, Pennsylvania --to which
we brought sixty earth and space science teachers, a sampling of
the state, to meet and discuss the problems of this particular guide
and to be present while the Air Force put on a show of air and
space education. They did a fabulous job. The teachers at that time
evaluated the guide. We were surprised to find that most of the
teachers in the state have a better than average background in
meteorology; next came geology; and the lowest subject matter
background is astronomy which might be understandable.
We called in the deans of the state colleges and presented this
problem to them. Now we have teachers coming out of the state
colleges. They are lacking in certain areas of earth and space
science. So they, the deans, have made arrangements with their
staffs, with the chairmen of the science departments) and this year
I believe all but one of our institutions are offering courses related to the earth and space science. Thus, we are looking forward"
to having better prepared teachers. Our liberal arts colleges for
some time have been preparing people who graduate well qualified
in astronomy and geology.
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Another facet of teacher preparation, a problem not quite as
big now as it has been, was alleviated by the grants established by
the National Science Foundation. This past summer in Pennsylvania we had seven institutions with about 40 people at each which
offered courses designed to strengthen the subject matter background of the teacher of earth and space science. Again I bow
to Franklin and Marshall College; our good friend Professor
Cavanaugh has been doing a fine job down there. They have made
great strides in assisting this program. We expect to have some
fine teachers this coming September.
Another problem that we are presently involved in is revising
the guide. When you look at this guide you are going to find
mistakes, especially in astronomy. I will take the rap for that.
You might drop me a line, because I made many, many mistakes
in recording some of the information sent in by the specialists
and the scientists involved in evaluating the program. If you find
additional mistakes, even though they are obvious, drop me a card
and remind me of it. We intend to revise the guide. It is in paperbound form now. It is practical. The teacher can use it.
The final program we have concerns the matter of time in
developing a further aspect of the course. You will find lacking
specific relationships and reference to geography, and I might as
well bring this up, because there are probably geographers in the
audience who will be critical of this aspect. We have been on the
firing line. There are implications of physical geography in the
guide. We have compromised to the extent that the basic principles
of physical geography are also involved. We could not present a
publication such as this without having implications of physical
geography. We have not involved economic or political geography.
I would like to say in closing that at this particular time I
would like to encourage the people of the museums and planetariums to expand their energies to try to encourage revision of the
science curricula in their immediate areas. I realize that you have
a tremendous job. I realize that your time is very valuable; but,
after all, you too are educators. All of you here are involved in
this process of educating the youth and adults of the country. It is
a great responsibility. We do sometimes a little jokingly refer to
this as a job. It is not a job; it is a calling. And you people have
done a tremendous amount of work in developing interest in
science.
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This museum is fabulous. Just think of the interest stimulated
by the youngsters in the areas of science. Last night we heard of
the aesthetic values as we look at the stars, at the stellar bodies,
at the heavens. I would like to add to that and say that it is fine
for us adults to have these aesthetic values; but when we see the
expression on a youngster's face, an elementary school child,. as
he looks at the heavens, we have a duty to encourage him ..10 appreciate exactly what he does see and guide him correctly. The
planetarium directors have the responsibility of educating these
people so that they may understand that this is a dimensional.
effect. It is an image we are seeing in this planetarium. This isn't
for real.
Besides beauty, what is depicted here? In the museum instead
of just looking at fossils let us encourage children to think what
this display stands for and what it means.
,
Get out into the schools if you can, if you have the staff,' get
out and inspire these people. I know the people in Pennsylvania
have been doing this. They have been working very closely with
the schools, and I am sure most of you are. If you have t~~·time to
encourage the people to come in to see you, do this also.
Another way you can do this is to encourage the local school
system, elementary and high school, to establish their own type of
museum or planetarium. I think you can stand the competition.
There are not enough planetariums and museums to go around.
You can encourage this at the local level, to build not within your
immediate area but maybe on the fringe.
Now I would like to say you might also volunteer your services
on a state level with teacher organizations or curriculum organizations in revamping curricula. We were very, very pleased and
very, very proud of the people in Pennsylvania who did this, and
I know that they have a deep sense of feeling that they have accomplished something. They have contributed to the education
not only of Pennsylvania youth, but to youth throughout the
country. For this contribution, we have received much favorable
response and grateful acknowledgment, and we hope that we shall
have more to contribute within the next year or so. Thank you. "
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MARGARET NOBLE
Public Schools of the District of Columbia

On a trip to 15 planetariums scattered over a wide area, a school
teacher raises six important points with their attendant questions
which are valuable to consider in establishing policy and developing
a program for co-operative effort between planetariums and public
school educators.

I CERTAINLY am honored to be invited to this symposium
and to be a participant, which reminds me of a story. I am no good
at jokes but this is a cute story.
A man on a plane, Mr. John by name, was telling me about
his having to be a participant in a conference which reminded him
of a story about his maid and being a participant. He said that she
spent most of her spare time at church. He thought that it was a
good place to spend one's spare time then, but he felt that she
should have a change of pace, so he told her to take a vacation.
She promptly took off to the country to visit some relatives. When
she came home, Mr. John inquired about her vacation and what
she had done for a change of pace. She said, "Lordy, Mr. John, I
had a wonderful time. I went to church every day and camp
meetings at night."
He said, "What in the world did you do that for? I thought
you would have a change from church-going."
"Lordy, Mr. John," she said, "I had a change. At home I work
on the committees in the church. I help with this and help with
that and on my vacation nobody knew me. I just sat and sat. I had
no comments, no obligatories, because this time I was a bencher."
I had visions that maybe I would be a "bencher" at this
symposium, but I think Dan Snow is borrowing all "benchers"
18
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today, so I better tell you about my trip that I took last summer,
[1959].
I was very fortunate in receiving a grant of $1,500 from the
Eugene and Agnes E. Meyer Foundation for teachers in Washington, D. C. It was to finance a trip to survey fifteen planetariums
throughout the United States and to visit the Astronomical Saciety's
Planetarium in Mexico City. Since we were planning for our
District of Columbia school planetarium, this survey would afford
background for me and at the same time guide us in setting up
certain policies for our new planetarium.
To be able to talk to experienced directors, and in most cases
tape record a lecture for study at a later time, was better than
any formal course for me. At the symposium at Cranbrook in
1958, I had met some of the directors of the planetariums that I
planned to visit and my friend Armand Spitz gave me a:o. illtroduction to the others.
The 11,000-mile trip took eight weeks, and I visited the fifteen
planetariums. In all but two I had a conference with the-.director
or with the person responsible for the programs of each. planetarium. This was my itinerary:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Buhl Planetarium in Pittsburgh, Pennsylvania.
Ralph Mueller Planetarium in Cleveland, Ohio.
Children's Museum in Detroit, Michigan.
Ann Arbor High School, Ann Arbor, Michigan.
Adler Planetarium, Chicago, Illinois.
Sanford Museum, Cherokee, Iowa.
Air Force Academy, Colorado Springs, Colorado.
Brigham Young University Planetarium, Provo, Utah.
Morrison Planetarium, San Francisco, California.
Griffith Planetarium, in Los Angeles, California.
Astronomical Society Planetarium, Mexico City.
Charlie M. Noble Planetarium, Fort Worth, Texas.
Children's Museum, Nashville, Tennessee.
Morehead Planetarium, University of North Carolina.
North Museum Planetarium, Franklin and Marshall College, Lancaster, Pennsylvania.

Nine of these installations had a Spitz Al or A2 projector, and
six had the large major projectors. Each planetarium had a program for the local school groups.
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Along the way I was able to enjoy visits to Mt. Palomar,
Meteor Museum at Sedona, Arizona, Meteor Crater at Flagstaff,
Arizona, Tonanzintla Observatory at Puebla, Mexico, and a visit
to the private observatory of Don Domingo Taboado of Puebla,
Mexico, which is really a story in itself.
When Dan Snow asked me to give a run-down on my observations, he asked for what I found both good and bad, and what
seemed to be missing in the places I visited. I told him promptly
that what I had seen was through a school teacher's eyes and not
through a planetarium director's eyes. So what I am reporting to
you today is thoroughly influenced by twenty-six years of school
teaching. Each planetarium has its own goals, its own budget, and
its Own staff, experienced or inexperienced, plus the curriculum
of the local school systems and the teacher participation of those
school systems. Therefore, it is certainly an individual matter
depending on all of these and other factors as to how the planetarium will operate. There is really no way to say what was good, bad,
or missing; but I was certainly interested in finding ideas that
would fit into our situation in Washington, D. C., and I did.
I found enough ideas to keep me going for many years, and I
got advice from experienced people on management and scheduling
that gave us a head start in organizing our program. I feel a great
responsibility for setting up a teaching program rather than a general lecture program for our school system. We already have an established science curriculum with astronomy being taught in all
elementary grades and in the seventh and eighth grades in junior
high school, and an honors course in the ninth grade in junior high
school. Astronomy is also included in the physics course in high
school.
With this curriculum already established in our schools it
wasn't a matter of "interest getting" or stimulation but a matte; of
emphasizing the curriculum and clearing or presenting material that
could not be done so successfully in a classroom, but could be done
very easily in a planetarium.
The children in school today are already interested in astronomy and space science even before a planetarium visit. Actually,
they are a part of the space age in which we are living. The children are well on the way to being junior-grade astronomers or
junior astronauts; and, as you have already heard today, many of
them are ahead of their teachers. With all these advantages, I felt

SURVEY OF PLANETARIUM PROGRAMS

21

that I should have a teaching program for our planetarium as opposed to a general information lecture program. I feel that we
are entertaining children too much. At times it looks as though
we in the schools are competing with TV, movies and funny books.
I think it is time now to get children to think for themselves, to do
a little research work and to get the feel of discovering things for
themselves.
With this philosophy I planned the planetarium lesson so that
it would incorporate the classroom learnings, strengthen the basic
understandings and perhaps open up new problems for further
study. With this plan we would need to have classes return at different grade levels, from the elementary school through the physics
classes in high school, and even through the Teachers' College. We
have already made arrangements with the College for the students
to come to the planetarium at least five times during their stVdy, of
astronomy. With all these plans in mind, I had several points on
which to ask advice in my conference with the personnel at the
various planetariums. As I give these six points to you I will also
give you my findings on each of them.
Point 1. Is there specific subject matter covered at the various
grade levels or is a general program presented?
~
~
My findings were that major planetariums have a set program
for a month or for some other specific period. Therefore, they have
no choice but to present the planned program to any group coming
at that time, although school groups are sometimes allowed to
request a certain demonstration or have emphasis put upon such
things as planets or constellations, and so forth. The smaller
planetariums in children's museums are more flexible in their
programming and frequently lecture on the topic that the teacher
has requested in advance of the visit.
Several had lessons of different levels and provided a question
and answer period for the children. However, I did not find that
a set planetarium lecture for a specific grade level such as fourth
grade always had the major portion of the planetarium lecture on
constellations and legends; or that the fifth grade lecture always
had major emphasis on our solar system and rotation and revolu- .
tion of the earth; or that the sixth grade lecture always had the
study of the moon and review work from the fourth and fifth
grades; or that the seventh grade lecture emphasized the Milky
Way and other galaxies. I am not at all sure that this plan, having
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a graded planetarium program, would be better than presenting a
lesson on topics selected from a list. Perhaps later, someone here
would like to comment on this, or advise us along this line.
Senor Hector Guido Fernandez, Director of the Planetarium
in Montevideo, Uruguay, gave me the plan that they use: a graded
program, which is the only teaching plan that is so organized as
far as I know. This is the type program that we in Washington
would like to set up or experiment with.
Point 2. Where should a cut-off point be, or should all grades
be allowed to come to the planetarium?
The major planetariums are serving the general public; so, of
course, families are interested in coming as a family group, bringing the big, little, and wee folk. The little children are fascinated
to the point of discussing what is happening and generally make
it impossible for people nearby to even hear. Some of the planetariums in children's museums take fourth graders and up. It was the
general opinion that the greatest numbers of planetarium-goers
were fifth graders, and that elementary school children come in
greater numbers than do the secondary school children. This fact
may be a clue for us to give the sophisticated teen-ager a more
sophisticated program. Of course, scheduling for a trip in a secondary school is a difficult task, so much so that teachers would
rather skip the trip than cope with the problem of making a
schedule.
We had planned to begin working with fourth grade classes in
our situation, and from the information we have, we think that is
about the correct age group.
Point 3. What study aids are made available for children
and/ or teachers? To be specific, is there a bulletin published?
Children's museums with large budgets have excellent publications. These bulletins would make a valuable reference for
classes. They could be saved over a period of time and become an
excellent resource for students and teachers. Generally, school
type installations have no special budget and are not producing
bulletins. I wondered if a bulletin could be produced by using the
research papers prepared by high school students. I didn't find
any such papers. Perhaps a science club could take on this project.
Major planetariums have a number of pamphlets, brochures, and so
forth, on special topics, such as "The Moon," "The Sun and its
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Family," "Rainbows and Halos," and many others that would
certainly be valuable aids to teachers and students.
Another study aid I was thinking of would be a bibliography.
Is there a bibliography available? Most planetariums have book
lists, and in the large planetariums books are for sale at the
counter. Some bulletins have book lists included, and some even
have book reviews. We are using this idea and have started a book
shelf that will be available for teachers and students for reference
work in our planetarium. Money for the purchase of such boo~s
is provided out of the NDEA fund. A book review or summary for
teachers will be sent to the schools periodically. A graded list of
books is helpful to teachers in suggesting books for students. This
type of book list is also helpful to teachers in making out lists of
books to be purchased for the school library.
Are there suggestions for the teacher to follow before the
planetarium visit? This was not a general practice. However, the
Air Force Academy at Colorado Springs had a bulletin for teachers
that included a vocabulary which would be helpful for the students
to be familiar with before the planetarium visits. It is a very good
guide. Some cities have a related vocabulary listed in t?e <,s~ience
curriculum. Teachers are prone to ask for a general program when
they are coming to the planetarium. "Anything you do will be just
fine," they say, or "Constellations will interest my children," or
"Whatever you do is all right with me." Now if a teacher has some
suggestions for the science area on astronomy she will be involved
in this project and will be forced to ask for something specific
before the planetarium lesson. The class should be studying astronomy when they come to the planetarium and not come at the
end of their study of astronomy. Children should have a chance
to use what they have learned in the planetarium and go one step
further when they return to their classroom.
Louise Davis, program director of the Children's Museum,
Nashville, Tennessee, talked to the group at Cranbrook on the subject of "Motivating Teachers for More Direct Educational Use of
the Planetarium," and I believe her problem is not a local one. I
do believe, however, that the improvement shown in the type of
request, is due to the teachers understanding what can be done in
the planetarium. Cities with an established science curriculum
have more help, but there are many places that still need suggestions for teaching in the classroom preceding the planetarium
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visit and also need suggestions to help use what has been presented
in the planetarium lesson.
We are very fortunate to have a unique situation in Washington, D. C. We have twelve science consultants for the 130 elementary schools. With this arrangement, our classroom teachers
check with the consultant when they begin the study of astronomy
and make their reservation for the planetarium lesson through the
science consultant. In this way the teacher can ask for help in
planning her work, or she has time to order materials from the
visual instruction library or to get books from the public library
and carry out certain activities with the children before the class
comes to the planetarium. In this way I get a specific request, and
I also know that the class has a background for the material that
I will ~resent. I can then present the material in interesting ways,
repeatIng some of the basic ideas rather than skimming quickly
over many ideas. Teachers need some in-service work on astronomy
and also on how the planetarium can be used in connection with the
existing science curriculum and mathematics curriculum.
I also wanted to know if there were study tapes for the teacher
or the class to use. As far as I was able to determine there are no
study tapes for teacher or class use. And before I started on my
trip I asked Jim Fowler if he knew any reason why this couldn't
be done, if it would be all right for me. to tape lectures so that I
could go back and hear them over and over again and pick out
things that I could use, and if he knew of any tapes then available.
As far as he knew there were none.
Henry M. Neely has made several tapes of the type that would
be most valuable to future planetarium directors and teachers. Mrs.
Charles Noble sent me her set of Mr. Neely's tapes to listen to
before I went on this trip. This type of aid, with suitable pictures
or slides, would be more valuable for explaining certain phenomena
than reading about them in a book. In my travels I did record lectures, some on a portable tape recorder and some on standard tapes.
These tapes have proven invaluable to me, and I am sure other
teachers would profit by this kind of aid. I'd say this was a field
that someone should venture into. It is a marvelous way to refresh
your memory.
I also wanted to know: Are slides on specific subjects available
to teachers? Most large cities have a visual education library.
Smaller towns depend on visual material to be presented at the

planetarium. Of course, some visual material should be presented
during the planetarium lesson, but it seems a waste of planetarium
time to show slides that can be shown in the classroom.
Another question I asked was: Are mounted pictures and
charts available to teachers for use in the classroom? Several
places have pictures that can be borrowed for classroom use; however, this is the exception rather than the rule. Experienced teachers usually have a good collection of pictures, charts and maps, and
that sort of thing, but the new and inexperienced teacher needs
this type of help, The planetarium may be able to give assistance
here.
I also wanted to know if there are exhibits for loan, or were
science fair exhibits displayed in the planetarium or exhibit room.
Exhibits are used in several places but not generally. Science fairs
are an excellent source of carefully prepared models and ac~om
panying research. Students are usually quite happy to have the
planetarium display them or keep them. It also pleases the parents
sometimes to know what to do with the project. Last spring we
pinned a special award flag on the exhibits in our science faiF that
were outstanding in astronomy, and I asked for severai' to be
brought to the planetarium for exhibition in the room that we -have
beside our planetarium.
I wanted to know, too, if there was a list of suggestions for
student activities or projects. I didn't find such a list coming from
the planetarium, but it is likely that science teachers may have
such a list from professional publications. The planetarium director
may be interested in working out something of this sort for the
teachers. You may already have the Space Science Teaching Handbook that was compiled by Ben Addleman. It does have a list of
things such as activities or projects that children could do.
Those were the questions under Point 3 concerning study aids,
on which I sought information.
Now Point 4. What auxiliary projectors or music could be used
to liven or enhance the program?
Everybody seems to have a pet auxiliary projector or a tricky
way to use an old one. Some time it would be interesting to have
the planetarium directors describe their favorite auxiliary projector or how they use the standard auxiliary projector in a unique
way. It seems that everybody has one to which they are just a little
partial. As to music, I am sure I collected enough titles to last a
lifetime.

27

MARGARET NOBLE

SURVEY OF PLANETARIUM PROGRAMS

Point 5. What type of in-service program accompanies the
planetarium program? From my point of view this is a service that
will improve the quality of astronomical teaching, and Armand
Spitz' editorial in The Pointer reveals exactly the feeling that I
have.
My findings were that teachers need help. They want to keep
up-to-date. We must remember also that the majority of teachers,
particularly in the elementary schools, have not had a science background. Since they have not had a science background, this inservice program is the key to the successful educational use of the
planetarium. The larger planetariums are doing work along this
line, and some of the smaller planetariums have included in-service
work in their programs at times. How to work this type of program
in the planetarium schedule is a problem, but it has to be done
sooner or later. The quality of teaching depends on the background
of the teacher.
Point 6. There were some matters which, though routine, are
certainly vital to the teacher or lecturer.
One I wanted to know about was making reservations. The
standard procedure in· most of the planetariums is to make a reservation and state what your class is requesting.
How many lessons should be given per day? While there are
usually two or more people in a planetarium assigned to give lectures, in the school planetarium there is usually only one person.
Two lessons a day and never more than three seemed to be the
most sensible schedule, so that is what I reported back to my superior officers.
What type of follow-through is given to visiting classes? My
findings are that this is an expensive item in the budget. As far as
I could determine, it is not being considered in the planetarium
programming. We in Washington, D. C. would like to work out a
plan enabling us to visit the classroom of the class coming to the
Planetarium. It might have to be a short visit, but we expect that
it would be helpful as an in-service program for the teacher. Since
I was a science department supervisor before I went into planetarium work, I still like this idea, because I can get back and see
what I didn't do in the planetarium and straighten out certain
mistakes and misconceptions, or what have you, by going back to
that classroom.
This takes me through some of the findings that guided the
program for Washington, D. C. Of course, the most enjoyable

things about the whole trip would never show up in a report such
as this. But I can certainly say that the group of planetarium people
that I visited were just the best in the whole world, and I would
suggest any new people coming into planetarium work ask for a
grant of $1,500 to take a trip to fifteen planetariums that are in
widely separated areas. It was a very wonderful experience" and
quite inspiring.
Speaking of inspiration, what Dr. Nassau said last night certainly was one of the things that moved all of us here; it was
certainly an inspiration to me. It was just 100 per cent inspiration
all the way. All of us should leave here encouraged by his talk to
work the harder in our area of interest.
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DORIS McMILLAN
Cranbrook Institute of Science

A good method of teaching children about the heavens is demonstrated somewhat dramatically by pretending that the people in
the audience are fifth graders.

LADIES AND GENTLEMEN, I am glad to be here, but I will
be "gladder" when the next few minutes are over. Several years
ago when our planetarium was new, Dan Snow helped me; so when
Dan Snow asked me to come to speak here I couldn't refuse, but
I wish I had.
Last December about 90 Detroit ministers asked for a demonstration of our Christmas Star Story, and I thought that was probably the most difficult audience I would ever have to face. In May,
60 elementary school principals from Dearborn came to see why
so many of their teachers were coming to our planetarium. That
was tougher, but I think you will all agree that this audience is the
most challenging that anyone will ever have to face.
Our problems are different from those confronting Margaret
Noble. Instead of serving one school system, we serve a dozen
or more. Their curriculums are different. They have very little
opportunity to confer with the teachers to find out what they
study, and so my plan is to ask for audience participation, and by
getting answers to a few key questions I hope I know something
of what their background is, and I continue to demonstrate from
that point.
The only way I will survive this is for you to pretend and for
me to pretend that you are all fifth graders.
I do not answer such questions as "How long does the demonstration take?" or "What do you tell fourth graders?" I merely say
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the length of the demonstration and the material depend on the
interest and the attention of the group. It can be terminated very
quickly or it can go on for a longer period of time. Our appointments are for an hour, though rarely does the demonstration
continue for that time.
My purpose in a planetarium demonstration is to show everyone who comes something familiar and something new; but I hope
always to interest them into going out-of-doors to see if things are
where I said they would be.
Without any more introduction I certainly feel that school
groups should be prepared so that they know what to expect; but
that fact is well-known to all of you, so I am going to omit any
discussion of it in the interest of time.
Although we are really in a building looking at this model of
the sky, we must imagine that we are out-of-doors about pine
o'clock tonight. We are looking in the South, and I hope that you
will all recognize the most conspicuous object you see, earth's
nearest neighbor. Because the moon is circling around the ~arth
we see it in different positions, rising almost an hour later tonight
than last night. And besides being in a different position we also
see it in a different shape, but of course the moon doesn't"grow for
two weeks and shrink for the next two. What really happens is
that we see a different part of the lighted side.
People with imagination feel that they can see the man in the
moon. Pretend each of you is an astronomer. You are looking
through a telescope at the moon. N ow you see that those dark
areas are not a nose and a mouth; they are areas which we call
craters. Many of the craters can be seen, and those bumps are
higher than the highest mountain on the earth.
If I were at home, I would now invite you to come to our
observatory on September 23 to have a look through our big sixinch telescope; but perhaps that would be too far for you to come.
I am going to omit the explanation of Jupiter and Saturn which
I am sure you all recognize. I would include this for school demonstration. I feel it is a convenient way to continue this adjustment
and light adaptation, and talk about the things one would see outof-doors first, as he would see them out-of-doors.
But tonight you are going to be looking for stars also. They
don't all appear at the same time. The brightest appear first; the
dimmer, later on. The first stars to appear are the brightest. They
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are the first magnitude stars, two and a half times as bright as the
second magnitude; the second magnitude two and a half times as
bright as the third; the third two and a half times as bright as the
fourth.
It does look like stars in the sky at night, doesn't it? Remember, you are fifth graders now.
The next thing that you are going to see is something you
won't see out-of-doors-not a shooting star, a comet or meteoritejust my flashlight arrow. See how easy it is for me to point. If
you look at the arrow you will be looking at what I am talking
about.
Out-of-doors we see a great many stars. A long time ago people
probably spent a great deal more time looking at them than most
of us do today, They looked at them so long they thought they
could see pictures and gave them names and told stories about
them. I think the thing we do best in the planetarium is show you
these groups of stars. I will point them out with the arrow. I will
let you tell me their names, if you know them. I would like to
give you some tricks.
The first group of stars we are going to see is so familiar. Look
at the arrow overhead. Follow its direction and tell me what you
call this group of stars. The Big Dipper is its name. This is only
part of it. It takes a lot more stars to complete the constellation.
All the dim ones out here and here are part of the constellation
named Ursa Major. I don't know how good your imagination is, but
if you will look very carefully at the stars I have outlined, you
should be able to see the bear, too. Look hard. When you are sure
you can see him, just say there he is.
Do you see that the dipper is only part of the constellation? It
takes a lot more stars to complete it. The next time the sky is
clear, see if you can see those dimmer stars, too. Would you expect
to see a picture like this in the sky out-of-doors? Of course not!
I will show you some more pictures before we are through. I
would like to show you tricks so you can find the stars from the
Big Dipper. First, there is a line drawn from the pointers of the
dipper. Those two stars are called the pointers. Imagine a line
drawn through them and you can locate the most important star
in the sky-the North Star which is also called the Pole star, or
Polaris. Some people are a little disappointed-there are two stars
brighter than this. It isn't important because of its brightness. It is
important because it is over the North Pole.

I hope when you find the North Star you will look for another
constellation. The North Star is the end of the handle of the Little
Dipper or the end of the tail of the Little Bear. I am sure you can
see how much smaller it is. Notice, the stars aren't as bright, so
you have to look harder to see the Little Dipper.
~
N ow I would like to show you how to find the third constellation, except this time make it a much shorter line. This time you
don't come exactly to the star we are looking for, but that is the
end of the tail of the Dragon. None of the stars are bright; but
remember, start with this star and the rest of the tail you will
find between the two dippers. The body curves around the Little
Dipper; it turns in the opposite direction. Those four stars are the
Dragon's head.
Mr. Schultz, one of the gentlemen you will hear speak this
afternoon, made the pictures for the Planetarium. If you will look
up there now I will show you what a good artist he is. He has
combined the Dragon and the Little Bear into one picture. Maybe
you would like to get a book from the library to find out why
bears in the sky have such long tails. There are lots of stories to
explain it, but I don't have time to tell them; I think :yo~ :would
like to read them.
The next constellation doesn't look like its name at all. I start
with another trick-start in the handle of the dipper. If you have
normal eyes you should be able to see two stars in this position,
so it is a double. The astronomers tell us that most of the stars are
double. It takes telescopes to see that. This is a double star you
should be able to see with the naked eye. Although they look close
together, they are tremendously far away. After all, the distance
between the earth and the sun is 93 million miles. Everybody
knows that. These two stars are about 16,000 times as far apart as
the earth and the sun. Even if you don't remember the figures, I
hope you will remember that stars are far apart.
-For the people who cannot see that this is a double star, and
not everyone can, I guess, just start your line with the middle star
in the handle, draw your line to the North Star, continue beyond
it to the next group of stars which to many people looks like a big
dipper, to others it looks like a chair. Perhaps those two stars
would be the seat, this would be the back leg and here is the front
leg. It looks like the back of this chair is broken, and although it
looks broken, the name of the constellation is Queen Cassiopeia.
Queen Cassiopeia, the Queen of Ethiopia, is supposed to be sitting
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in that chair. Standing beside the queen is the jealous husband.
The story is, he was so jealous he stood beside her and watched
her all the time. To me it doesn't look like a king. It looks like the
kind of houses children draw in kindergarten, a house with a
pointed. roof.
I have shown you the kind of stars that I think everyone in
Michigan should learn first. They are the ones that we can see
all night long and all year around, but in the whole sky only one
star seems to stay in the same place. The North Star seems to stay
there as though someone had nailed it to the sky. All the others
seem to go circling around every 24 hours. These are the stars we
see circling the Polar Star. I have told you how far apart two of
them are. Do you really think they could travel all the way around
the North Star? Do you think all the people in this room could
run around the State of Ohio and get back in five minutes? That
would be much easier than all the stars to circle around the North
Star in 24 hours. I am sure you all know what it is that determines
it. What is it? The earth; because the earth rotates once in every
24 hours, it looks as though the stars in the circle are circling
around the North Star. But in the rest of the sky something different seems to happen. In the rest of the sky we see certain things
in the summer and completely different ones in the winter. This is
the way the sky should look tonight about 9: 00 o'clock.
I would like to show you a few things you could see. From the
Big Dipper draw a line through the handle. This is a curve or arc.
If you continue this arc, you locate the bright star, Arcturus. What
else! Arcturus is the only bright star in the constellation of Bootes.
The Indians called Bootes the Bear Driver, the man who is driving
the Big Bear and the Little Bear.
There is the small constellation called The Cro.wn, and this one
looks like its name.
In the South it is quite easy to see some of the well-known
constellations. This one is the Scorpion, the insect that curls its
tail over its back. Following that is Sagittarius, the archer.
If you are looking for the brightest star we see in the sky at
night, you couldn't see it tonight. It is a winter star named Sirius.
The brightest star in the summer sky, named Vega, is almost overhead tonight; but because it sometimes appears in the East sometimes overhead, and sometimes in the West, perhaps yOU' would
like a trick to locate it. My trick is just to locate the brightest star

near the Dragon's Head; and if you have forgotten where the
Dragon's Head is, remember the triangle, find the tail. Draw out
the whole dragon and eventually you will come to his head. Now
you get the brightest one, we call the Lyre. That is spelled L-y-r-e,
and it is a musical instrument with strings.
Here is another bright star, Altair, in a constellation called
Aquilla the Eagle, but I don't have enough imagination to, see
either of the figures they are supposed to represent. Here we have
Deneb or some call it the tail of Cygnus, the Swan. Here are the
neck and beak and wings. I hope many of you have enough imagination to see these things.
Then there is the Northern Cross-Alberio is at the bottom.
This is the cross bar. I think you will all agree that it looks a lot
more like a cross than it does like a swan. If you connect those
three stars with lines you have formed a triangle which is visible
all night long in the summer. It is called the Summer Tria"ngle;
but to help you remember that the Summer Triangle is not one
constellation, if you look up here now you will see Mr. Schultz'
pictures-the three big figures, the Lyre, the Eagle and the Swan.
We have been talking about stars in the sky at night; what
about the sun? Is it a star? Of course it is. It is surprising to me
how many of our groups do not know that the sun is a star. It isn't
the biggest, the brightest or the hottest. It just looks that way
because it is the closest, but it certainly is the easiest one to watch.
Everyone knows the sun appears in the East and moves across the
sky and sets in the West. You have watched that hundreds of
times, but sometimes people are surprised when I tell them at
night all the stars behave exactly in the same way. I think this is
because not many people stay up all night long looking at stars.
Most of them just look for a little while in the evening and then
go to bed.
In a planetarium you stay up all night long; but here today
our time is much shorter. Here the earth turns around in four
minutes. In four minutes you can see here what it would take 24
hours to see out-of-doors.
Look in the East where I hope you will see that the stars are
rising. Those we were looking at are getting higher. New ones
are appearing above the horizon. In the South everything seems to
be moving across the sky to the West. In the West the stars are
setting, If you watch long enough you can see that stars, too, rise
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and set, but in the North, one star stays in the same place. The
others just seem to be circling around it. Already I have kept
some of you up past your bedtime to show you how the sky would
look late at night.
People with a good imagination, with a little experience, can
tell time by the position of the Big Dipper in the sky. You can
imagine a clock with 24 hours and with one hand. The hand is
the imaginary line through the pointers of the Big Dipper in the
direction of the North Star. Mr. Schultz thought it was hard for
most people to imagine a clock with 24 hours, so he has a picture I
would like to show you now. I meant to stop the earth turning at
midnight but as you can see, I didn't do a nice job. One thing
about the planetarium, it is easy to correct your mistakes. Going a
little more into the lines of the dipper, they point to 12 o'clock.
Now that you know what time it is, let's notice the changes.
You have seen stars rise in the East and move across the sky and
set in the West. They seem to have circled around the North Star.
Well, this is where we usually point out meteors and perhaps
some of the Northern Lights. We haven't those things to show you,
so we will simply continue until the sun comes up in the morning.
Some of my friends are quite surprised when I tell them you
can see Orion in August. They don't stay up all night long. If you
are watching in the East, very soon you should see the stars that
we consider a winter constellation, but soon after Orion rises, the
sky in the East begins getting a little lighter. As the sky gets
lighter the stars seem to fade and disappear; and out-of-doors,
when the sun comes up, the whole sky gets so bright that we can't
see the stars any more.
N ow I could spend a little more time showing you the stars
that are overhead in the daytime. I like to do that with school
groups; but in the interest of time, I am just going to wish you all
a very pleasant good morning and conclude the demonstration.

TEACHING NAVIGATION IN A PLANETARIUM

CAPTAIN A. ROLAND JONES
Virginia Military Institute

In this paper it is suggested that using the facilities of the planetarium may be the best approach to the problem of teaching
navigation. Some. highlights in the history of navigation, from
ancient times to the present, are interestingly touched upon here.

HOWEVER MANY APPROACHES there may be to the subject, there is only one navigation.
It has been said that planetarium operators are divided -on the
question of how much drama should be included in the teaching
of specialized subjects such as navigation. I have no itlteniion of
taking sides in the matter. Rather, with your assistance, I should
like to explore the notion that the planetarium demonstration is an
art form distinct from both the classroom and the theatre. If this
should be so, the planetarium would provide an invaluable, additional approach to the teaching of navigation ... possibly the ideal
introduction to the subject.
Let us, then, investigate the possibility of using the planetarium
to introduce navigation. First, we must decide on the definitions
we should employ. Definitions are the basic issue in any teaching
situation. We will begin with navigation itself. Shall we agree
that navigation is simply finding one's position from which to set
a course? In that case we have now only to define position and
course,
Position is the intersection of latitude and longitude. These in
turn can be defined as angles at the center of the earth . . . but
this is classroom definition. We will come to that all too soon. At
the moment we are introducing the subject. We can afford to be
lenient. Let us begin with the father of navigation, with Pytheas.
35
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Pytheas was a Greek who lived in the days of Alexander the
Great. He noted that Polaris had a certain, invariable altitude at
each place he visited. When lines were drawn joining together
places having similar altitudes of Polaris, the lines were parallels.
Moreover, the lines lay in the direction followed by the stars that
moved overhead. These are our latitude lines, and we may now
define them as equal altitude of Polaris lines.
What we refer to as longitude lines were drawn by Pytheas
connecting places that experienced midday at the same moment.
I have heard that the name meridian means midday line. All
meridians were found to lie in the direction of Polaris, and to be
perpendicular to the latitude lines.
To test his theories, Pytheas followed Cygnus and Lyra along
the 36° parallel, out through the Pillars of Hercules in the Dark
Ocean, and then headed northward toward Polaris. In so doing he
found an island, "a precious jewel set in an azure sea" (not his
word) where the inhabitants were savages, albeit, singularly shrewd
ones, who were obliged to thresh their wheat in covered barns
because the climate was somewhat rainy.
To define course we have to skip to the Middle Ages, to the
appearance in the western world of the mariner's compass, a steel
needle which, having been touched with an ugly, brownish stone,
pointed unerringly to the north, and thus represented a tiny, arc of
a meridian. It is the angle between this needle (the meridian) and
the ship's head which is the course.
N ow let us examine a great circle track from Pytheas' island,
let us say, to the Windward Passage. We notice that the angles
change as the line crosses the various meridians. A navigator, to
follow such a track as this, would have to alter course at each
meridian, and the amount of alteration would depend on which
meridian he happened to be crossing. It was not until the invention
of the marine chronometer in the mid-eighteenth century that navigators had a means of determining their meridians. Before that,
navigators had to rely on the same system of navigation used by
Pytheas, namely, parallel sailing.
Parallel sailing consists of making one's way, north or south,
to the latitude line passing through the place of destination, then
sailing east or west along that line until arrival. In the Middle Ages
navigators would check their positions on the line by observing
Polaris throughout the night, and the sun on the meridian at midday. The altitude-measuring instruments used ranged from astro-
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labes and cross-staffs to the quadrant, the ancestor of the modern
sextant. Before the days of such instruments, navigators identified
the latitude of their destination by the stars which passed overhead
at that place. After sailing to bring themselves beneath the stars,
they would follow them east or west (no compass being required)
to their journey's end.
There is a splendid description of this type of navigation in the
book Hawaii by Michener. The story tells how, in the year 784
A. D., a party of Polynesians consisting of thirty-seven men, fiftee,n
women six slaves and some stones adorned with feathers for gods,
left th~ir island of Bora Bora, near Tahiti, in a double canoe, and
sailed five thousand miles to Hawaii. The navigator, Teroro, sailed
far to the eastward, before heading north to the latitude of the
Pleiades (seven little eyes) then turning westward for Hawaii.
Had he steered north directly from Tahiti to Hawaii, he might" unknowingly, have been set to the west of Hawaii; then, in steering
west, he would have sailed away from the islands.
Nearly one thousand years later Captain Anson of H. -M· S.
Centurion, on a voyage from Cape Horn to Juan Fernande,z, -made
the grim mistake of believing he was to the east of the island when,
all the time, he was to the west of it, and spent several days' sailing
away from it whilst his men dropped dead from scurvy.
If the problem of longitude were to have to wait for the eighteenth century, and Harrison's chronometer for its solution, early
navigators had several methods of determining difference of longitude. One of these was to estimate the distance run on a certain
parallel, and then convert nautical miles of departure into change
of longitude (difference of longitude) in minutes of arc. An ingenious, though not too successful method, made use of a water
clock. The clock would be set at some definite solar event. Probably, it would be sunset or sunrise, but for demonstration purposes
let us suppose it were noon. At noon on the following day the
clock would show twenty-four hours, but only if the ship remained
on the same meridian as the day before. If, in the meantime, the
ship had moved to the westward, however, the sun would have
that much farther to run to reach the ship's meridian. Thus the
difference between clock time and twenty-four hours would indicate
the ship's change of longitude during the interval between the sun's
transits. A difference of one hour would be equivalent to a longitude change of fifteen degrees, for example. Difference of longitude
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can only be a measure of distance covered unless of course, it is
applied to a longitude of departure.
'
The longitude problem was solved when navigators were able
t~ take to sea with them a clock which could accurately give the
tIme of a reference meridian (Greenwich). The difference between
Greenwich time and the ship's time would then be the longitude.
Harrison, an English carpenter, in 1736, invented such a clock.
His main problem was to find a substitute for the pendulum since
pendulums cannot operate when suspended from a support 'which
is moving, as would be the case at sea. His solution was the spring~riven balance bar (the forerunner of the balance wheel). A gridIron of metals having different coefficients of expansion adjusted
t~e balance ~ars for temperature changes. A remontoir along the
hnes of a conICal drum compensated for the weakening of the mainspring as the clock began to run down. The result was a sea-going
clock which could be depended upon, day after day, to a handful
of seconds.
With the means of finding longitude as well as latitude the
navigator, from that time on could travel great circle tracks dir~ctly
from place to place, and parallel sailing would, at last, die the death.
S.o one might suppose; but then along came air-navigation. In the
aIr, probl~ms of ~~eed, height and wind-drift render the finer points
of great CIrcle saIhng anything but worth the trouble. What would
be the point of laboriously calculating one's position in order to
know where one was three hundred miles back?
During the war, I met in Africa a number of air-navigators
who had brought out their Flying Fortresses from the United States
o~ .no more complicated or efficient navigation than the parallel
sallIng of Christopher Columbus.

EDUCATIONAL AIDS IN A GENERAL ASTRONOMY COURSE

DR.L. H. ROBERTS
University of Florida

of educational aids, including a review of some available
film strips, is offered for various levels of teaching astronomy.

A variety

WE HAVE IN our program a very simple but effective demonstration of spectra in which you may be interested. We show th~ absorption spectra very simply by projecting the continuous spectrum
on the screen. We use glass which is used in glass blowers' goggles.
It cuts out the bright yellow light and it is very effective against
the background of the continuous spectrum. The crystals are
dropped in and stirred and the solution absorbs certain"' wave
lengths characteristic of this material. We pass around and allow
our students to observe the light from various sources such as
mercury. These have very definite spectrum lines, so this may be
of interest to teachers of astronomy if you would like to demonstrate spectra.
Of course, the main Star projector is very important in demonstrating the concept of celestial sphere and its apparent rotation.
Even some of our college students discovered that things rise in the
East, as Dr. Nassau stated last night. I am not at all being funny,
trying to make a joke of it, but we have found college freshmen,
perhaps sophomores, too, who were not aware that the sun rose in
the East. We have also found freshmen who did not know what
an ocean current was. So this may have some reflection on teaching in the lower grades. I am not sure. Many of our students come
from New York and New Jersey. In this particular case of where
the sun rises, the boy was from New York. I suppose being among
skyscrapers, they assume the sun is up there a certain time of day
and they don't know where it came from.
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I know I must visually drool when I walk into planetariums
such as this with all the auxiliaries. We have a very early model
Spitz projector and a very temporary arrangement. It has been
temporary for eight years or so, but we certainly have use for it
in teaching basic ideas.
The third category that I have is Films and Slides.
I have listed some of the films that we have found satisfactory
for our courses including those in the elementary course.
First, "How We Explore Space," is given first in an introductory period before the students have prepared anything, when we
would like something of general interest to arouse their enthusiasm.
This is probably just as useful as any. About 16 minutes long, it
is produced by Film Associates.
We like to have short films that refer to particular subjects as
we go through the textbook and through the course. "The Earth in
Motion" is next. An Encyclopedia Brittanica Film about 11 minutes
long, it illustrates the rotation, and the revolution of the earth, the
seasons and so on.
The next one on our schedule is "Celestial NavigationNautical Astronomy." Here we get a little bit into general astronomy and special navigation. This film lasts about 20 minutes. We
have it on loan from the Navy. If you have a Naval Reserve Center,
I am sure they will be very agreeable to loaning it. It is extremely
good on celestial coordinates. I am sure the Navy has a whole
series of navigation films. Their bookkeeping or classification is
standardized and if you want this particular film, at least in the
Local Reserve center, they have a MM 83EC3. It is a 30 minute
film and is exceptionally good for indicating what we might describe as right ascension and hour circles, and so on.
"The Moon" is another EBF film, about another 11 minutes, and
very good.
When we get down to the discussion of the sun, this Bell Telephone color film "Our Mr. Sun" is one hour long. It is exceptionally
fine and includes eclipses and photosynthesis and energy concepts
and other solar phenomena. If you have the time and if the film
fits your course, I think that this film is very useful. We did not
have to pay for it. They are usually very happy to loan it to you.
They even pay the postage on it.
"Solar Prominences" from the University of Michigan, is a short
film. If you don't want to use "Our Mr. Sun," then you can get
about the same thing from this little film, but not in color.
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"The Solar Family" takes 11 minutes and goes into planets,
comets, Kepler's laws, and so on.
"Exploring the Universe" lasts 11 minutes. It is a demonstration
of the starry universe. Though you probably are all familiar with
these films since they are old standbys, they are worth recalling to
you as they get to the point we want to illustrate.
The Life filmstrip of "The Starry Universe" is very useful. It
has 74 frames. Since there is another talk scheduled particularly
on slides, I will not say anything here except to note that the 4 x 4
slides, the large slides, are generally much better quality than the
smaller 2 x 2. But we find that 2 x 2 slides are usually more convenient for us. However, we have been quite disappointed in some
of the 2 x 2 slides that are being placed on the market.
The fourth category I would like to mention briefly is observatory sessions and the use of telescopes. If you are studying ~tars
and constellations or nebulae you would not want to do it when the
moon is full.
I am going to mention briefly a typical session that would~ome
near the end of the course, and you may think that this is an
example to impress you. Certainly in the beginning of the course
we would be interested in recognizing certain stars and constellations, and later on in coordinates and in finding nebulae and so on.
This class was held late in the semester in 1959 and as you see,
there is quite a bit that can be done in an observing session. This
material is on stars, the spectral class, apparent latitude-absolute
magnitude is not something we would expect a student to remember
or memorize. It is put in here so we can discuss it at the observing
period. For example, Arcturus with absolute magnitude of minus
point three and visual magnitude of zero. Since the visual magnitude is close to the apparent, we would bring in a discussion about
the distance as being satisfactory, approximately parsecs as the
basis of the definition, and so on.
The fifth item I wanted to mention is a syllabus.
However, our instructors are not held to this as it is written.
They use a period to lecture as desired. I have a syllabus such as
we have been using. It is rather thick and other material has been
added.
I heard comment outside the planetarium room here that many
of our textbooks today are not adequate, that some of the elementary textbooks are rather thin, and that there really isn't enough
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material to satisfy a three-hour semester course, so we have added
our other training aids here, films, slides, and demonstrations to
take up part of that slack. In addition we have put into our
syllabus other units on Ptolemy and Galileo, ancient astronomers.
Then at the end of the semester we discuss modern-day astronomers,
such as the classic debaters Shapely and Curtis, some of the experts
from Hubbell's Realm of Nebulae, the modern-day text by L. H.
Fowler, and some of his materials on the galaxies.
The final item which I would like to mention is tests and test
questions. If you would like to refer to some of those questions,
I don't think it will take up much time. As you skim through these
multiple type questions, they will illustrate how the questions can
be made complicated. They rnay include several concepts or stress
one concept to satisfy the students. The multiple type questions
with several related questions are appealing, like the process of separating A from Band B from C, and so on. So I believe I will
leave that set of questions there for you to scan at your leisure
rather than taking time here.

APPROACHES TO PUBLIC PROGRAMS

DAN SNOW
Cleveland Museum of Natural History

The concern here is with the opportunities in adult education in
the planetarium, with practical suggestions as to the manner of
such presentation. Especially important is the advice not to assume
the audience knows too much. The latter pages of this paper are
a transcript of a lively question and answer period on a variety of
topics from astrology to tape-recorders.

SINCE I HAVE had other things on my mind, I am af:raid
I haven't really given much thought to my talk today, but I do
have some ideas on public programs which I would like to-present
to you.
One thing, I feel that public programs are essentially designed
for adults. I am a little pained, well not pained-but when I do
get a request from children's editors and people of that sort, I am
a little sorry because so often the children have come here and
didn't get exactly what they came for. Now this isn't bad, believe
me. The more they come the better, because there is something
in every planetarium program for everybody. I am sure of that.
Even when you get children that are very, very young, just the
spectacle itself is of interest to them.
I do think the essential audience you are shooting at in public
planetarium programs is an adult audience. I think it is here that
you can perhaps do more in spreading the word that the stars do go
across the sky then with the children, because today children are
getting astronomy in school. In about the fourth grade they start
to learn about the solar system and the stars; but when I went
to school, and I think when most of our adult audience went to
school, this was not nearly so generally the case.
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I think perhaps the reason some of these older people don't
know what we think they should is simply because they have never
had an opportunity to find it out. When they went to school,
astronomy was not taught nearly as generally as it is today.
So you have more virgin territory to work with than with the
children themselves; too often planetariums insist on sticking to
the subject at hand. This is what they talk about, and all they
talk about. I think this is a mistake. I can't see any point in
getting a group to go to a planetarium where you have all the stars
in the ceiling without talking about the stars.
The current constellations are something that every program
should deal with at the very beginning, something which people
can see in the sky at the particular time that you are talking about.
Thus, they will have some idea of relating to immediate reality, and
I think they will do so if you will encourage them.
In connection with this idea, I'd like to compliment our friend,
the fifth grade school teacher, who did such a wonderful job this
morning. It was the first time she had seen this machine, and this
instrument is nowhere what it was when we got it. With adults,
you have this opportunity to teach them things that they didn't
know about before. If you tell them about some of these things, I
am convinced in my own mind that the thought occurs to them, are
they really there? Are they like that guy said in the planetarium?
As a result of such thinking, they will go out and look into the sky
to discover what they've seen in the planetarium.
In Cleveland, this is sometimes a fruitless business; but I think
perhaps when people go out for a camping trip or just out for a
ride or walk, they may think} let's look at this thing, That may
get them started. You think, oh, well, they look up and see the
stars and say the guy was right, and that is the end of it. That
isn't so, I can speak from my own experience at the Adler
Planetarium in Chicago when I was in the Air Force. I went
only because it was a mechanical and optical marvel. I had utterly
no interest in astronomy. Harry Everetts made a true believer out
of me in one program, and you see where I ended up. So that
can happen. You can start a real interest, a real persisting interest,
by getting them to take a look up there just once.
We all know so many people today who have their eyes so
tightly glued to the sidewalk that they don't know the moon is up
in the daytime. This is one way to get them to raise their eyes up

and take a look. If you can make them interested enough to look
for these things, and perhaps even present it as a challenge to them,
I think you will have made some progress.
I would like to see much more of mythology in different form.
Now we are all familiar with the classic mythologies; but there are
so many of the Chinese and Japanese and Scandinavian stories that
we don't hear nearly so often. Some of them are much more interesting if you tell them not in the staid way of Bullfinch's Mythology,
but use your own ingenuity. If you want to jazz them up a little
bit, get a little humor into them.
There is a Chinese story or Japanese story about Vega and
Altair. How many of you know that story about the Spinning Goddess? Those who do not know it are missing a beautiful story. Tell
it. You can use it in one form for the children; and if you have the
right overtones, you can make it more interesting to adults.
All these somewhat exotic stories that you are not accustomed
to can add a great deal to an adult program. Mythology isn't just
for kids. It can be made just as interesting to older people, so try
to get some freshness into your mythology.
.
Then, of course, today we have Echo flying around llP.c there.
Weare very fortunate here in Cleveland because Sohio Laboratory
has a group of men who are very interested in this sort of thing.
They stick the elements of their observations into the computer
and they come out the other end, and the results are given to the
newspapers. Perhaps this isn't generally the case. On Wednesday
we are going to have a man from Sohio who will tell you more
about this business, but if you do have predictions available, you
will find it very helpful.
I hope Armand Spitz will forgive me for suggesting the following. Take your astronomical triangle apart and take one of the
projectors and put it on a ball and socket. If you have some idea
of the path, you can project it on the ceiling without any doubt
at all where you can look for it. If you don't have the predictions,
there is a way of doing it yourself. That is not easy, but it is a lot
easier than by the classical methods.
The Phototrack organization, which is an organization of volunteer photographic observers, puts out what they call modified orbital elements ~and a way of predicting occurrences which you can
do in about 45 minutes after you learn how to do it.
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Well, actually, there is nothing more complex in it than long
division, but like any series of computations, it is full of pitfalls.
Considerable practice is necessary before publishing your predictions.
Then as to the matter of content of your programs, it is very
difficult to remember that the things that seem absolutely stupid or
old-hat, are surprisingly breathless news to a lot of people. In this
same first planetarium program I saw, I found out for the first time
that Polaris was the North Star but that it wasn't always going
to be. This really made an impression on me. Now I have to keep
remembering it over and over again, because my first reflection is
that everybody knows that. This assumption, that certain things
are common knowledge, is a pitfall easy to fall into, with the result
that you are always looking around for something new and different. If you discard these things that we think are old, you are
liable to have to find something awfully esoteric to take their place.
This isn't what a program needs. I think occasionally you should
give a program in a technical vein for the astronomically sophisticated; but I think the average public program has got to be basic,
because these people do not know many elementary facts. Few of
us have many repeaters in our programs. Weare all happy that we
do have faithful members of our audience who come back again
and again, but most of our audiences are there for the first time,
so you can't presume they have a great volume of knowledge.
As has been touched upon many times already, the matter of
daily motion comes as a surprise to many people. They are aware
that the sun and the moon go across the sky, so I don't know" why
any of them haven't wondered why; but not nearly so many of
them are aware that the stars do the same thing. Of course, here
you have an ideal opportunity to show them the behavior of all
celestial bodies.
I don't know how true this is, but my impression is that for the
average public program some of the auxiliary projectors are little
used. It is easy to think of the coordinate system as being useful
only if you are talking about right ascension and declination. This
isn't so. I will trespass a little bit on the school department. I don't
care what the grade level is. The sudden appearance of the meridian and the celestial coordinates in the sky will recapture the attention of any audience. With the ecliptic actually visible you are all
set to explain why it is that the sun is high in the summer and low
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in the winter. Again, this seems to us like something everyone
knows, but they don't. You have heard teachers and many persons
say it is one of the hardest concepts to get across to children and
for adults it is even more difficult. Here is the ideal way to do it,
so don't neglect your coordinate system because it seems it should
be confined entirely to a technical discussion.
Again, this is a very fine place to demonstrate how much
you actually speed up time in the planetarium. You can tell them
about it; but show them, too, there is an hour starting, there is 15
minutes, half an hour, and so forth, you say once around in four
minutes-four minutes can be so different. It depends on whether
you are waiting to be hung or waiting for a prize.
And now the one thing I am going to toss out, and I will probably have to run even if it is dark, I am against constellation
figures. This puts me with the minority of three against the nin<ety:seven who favor using them. Now, I don't mean by this that it
isn't nice to have these constellation projectors, but before they are
used you should explain very definitely and very emphaticallY"'. that
these pictures are not in the sky. N ow we are going back agcain to
my experience. When I was a boy in Colorado, mind you, where
the stars are right up where you can pick them out with your"'liand,
somebody introduced me through the picture method to the constellations. Because I was so disgusted that these pictures weren't up
there, I never looked at another star. It can be a great disappointment, not only to adults but also to children, to be told of the
fantastic figures up there and not see them.
I make it a point to explain that it seems to me much more
likely that the constellations were not named as they are because
the star arrangements reminded anybody of anything. Sometimes
we read that the constellations were laid out by nomads and
shepherds sitting on the top of a hill with nothing better to do than
let their imaginations run wild.
If this were the way it happened, you would expect a great
variety of names to exist within a given culture. This is not the
case. To me, it seems much more reasonable to suppose that they
were named after things that these ancients admired, loved, or
were, perhaps, afraid of.
I am sure many of you have used this, maybe not many of you,
but here is something you can use if you want to. You can very
simply say that we named a state after George Washington, but
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nobody expects it to look like George on the map. This is true of
the sky, because to me essentially the constellation names are the
same sort of thing. They are names for parts of the sky, and we
need them for the same reason that we need names for parts of the
earth. So we can talk intelligently about them. I prefer to think the
constellations were named as an honor. The ancients respected
them, or loved them, or perhaps were afraid of them. The constellations I think were named after them, and not because the arrangement of the stars reminded anyone of anything.
After that, if you want to go on to figures, this is what man's
imagination has put around these things. The tail of the bear-or
course, there are all sorts of things you can do with that. The old
Indian story of the three hunters perhaps is the best. There is
another story about the dipper, the old Basque legend of the farmer
and his stolen oxen, which again is a different one, and one you
don't hear so often; perhaps you might expect the Basque legend
to be different because everything else about the Basque race is
different. They enjoy the summer triangle, particularly the Northern Cross.
Perhaps I should approach this as Mrs. McMillan did, not as if
you know everything about it already, because I am sure some of
you are just starting or going to start; but this summer triangle is
a place to start, because you have something that would be
obvious and easy to find in the sky. Around here, at least, the stars
are so hazy that the summer triangle, if you see any stars at all, will
jump right out at you. My experience, though, is that when I get
out West I can't find the summer triangle because it has disappeared
in the Milky Way. Around here we are not bothered with the
Milky Way.
In this whole thing, you can go through these constellations and
tell them anything about them. Vega some day will be the North
Star; and then you get over here and say this is the swan. This
is a good place to give your little pitch about the names of the constellations if you are going to put them in, and say that this is
true but the arrangement of the stars does often remind us of
something else, the Northern Cross or whatever you prefer.
As I was demonstrating then, I committed one of the major
sins of the planetarium lecturer. I once told Armand Spitz that
he ought to have a luminous nameplate on the front of every
instrument that says, "Move your arrow slowly," since to do so is

honestly the hardest thing in the world. You as the lecturer, are not
watching the arrow; you are looking where the arrow is going and
you don't care how fast it moves; but if you are a person watching,
it can be awfully annoying if it goes too fast. But I find myself
time and time again, strongly as I feel about this, going too fast.
It is something that requires constant vigilance, for you are going
to annoy people terrifically because they can't follow that flasb.ing
thing across the sky. I won't attempt anything of the sort here
because this poor old planetarium has been bedizened as it has
never been before. I won't try to change latitude but I do urge
you to do it.
This is another thing that is perhaps even more surprising than
many of the other things we have mentioned, the fact that when
you get into the southern hemisphere if you plant your shade trees
on the south side of the house, the neighbors are going to get ~ big
laugh. Most people haven't stopped to realize that the sun goes
across the northern sky in the southern hemisphere. The sun and
moon in a planetarium do the same thing. So this is another ~thing
that you can do, and not only when you have a program _OIi the
southern hemisphere or the north pole. You can run up and back
across the sky in five minutes or less to show the audience as' part
of their general knowledge of the sky that this change does take
place when you travel north or south.
Of course, as I say, I am all for telling people about the North
Star and how it changes its position and, of course, why. This is as
important as anything else, and you can go on to any number of
things. There is a choice of program content, too, here. We are
back to the same consideration that you should keep in mind. I
don't say a series that will constitute a course in astronomy. I
think this is too rigid, but I do think you should try to arrange a
series of programs that if some faithful soul comes every month
for a year, he will end up with a pretty good basic knowledge. This,
I think, is important to the purpose of programs. There are old
bromides such as the planets and the seasons, of course, that we
almost have to include in our program schedules.
I know that many of you know that when the rage is on there
is a desire for a program on flying saucers, which sounds rather
silly; but this is one of the complaints of the saucer watchers, that
nobody pays any attention to them. Everybody laughs at them and
tells them they are seeing things. Here is a chance to get across
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the other side of the story. The newspapers, magazines, and books
look for sensational explanations to increase sales. The possible
natural explanations are not nearly so sensational, and they are just
as necessary in making a valid decision as to what these things are.
This program should not be one that is going to try to bulldoze
anybody into believing anything. The only object is to complete
their background so they can presumably make an intelligent
decision for themselves. It may seem a little exotic, but I think it
might be valuable at the time when the saucers are rife.
This brings me to another point. Here we hesitate to plan our
program very far ahead simply for this very reason. If you have
a printed program, it gives the programs for a whole year or three
or four months. Then you are stuck if something different turns
up, which can happen frequently. You get a nice comet up there
in the sky and you would like to give a program on comets, but
the program calls for a' lecture on the seasons, so you have to
go through with it. However, if you keep within two or perhaps
three months, then you always have a chance to get out. If they
complain to you about not knowing what the program is going to
be, you can say, "Well, if you will subscribe to the museum publication you will be a member and you will find out, or just call the
museum," and this is one more contact for the museum. This is
something that I think is important.
The other programs that can be chosen are many and varied
and will depend to some extent on your location. There is no point
in talking too much about things that you can't see. I always show
people where M31 is, though around here it is difficult to see. Incidentally, I think I saw it the other night when I was way out in the
country. There is no use in talking about things that can't be seen
easily from your particular territory. People often say to me,
"Isn't it too bad you don't have the Milky Way up there?" In a way
it is, and I hope some day to have it. The loss to me is not nearly
so great in Cleveland as it would be if I lived in Denver or Colorado Springs. There you almost have to have it or the sky doesn't
look right. Around here, nobody misses it. I think this is something
that should be thought about, too. So I hope that in planning your
programs you will remember that there are certain things, as I
have said, that seem so stupid, so old, and so monotonous that you
just can't bother with them; but they are new to many people.
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I think that an important part of every program, be it public
or school, is a question and answer period. This serves two purposes: It keeps the cobwebs out of your head because you have to
be on your toes. It requires a great deal of patience, too, because
you get many questions over and over again; but it can be very
rewarding. I had a 12-year old stand up in one of my planetarium
programs and ask me this: "What is the North Star on Mars?"
Have you ever wondered about that? Do you know what the
North Star is on Mars? It is Alpha Cephei. It took quite a little
bit of investigation before I could find anybody who knew. Here
was this kid who was obviously thinking. This is the sort of thing
that pops up every once in a while. I had to say I didn't know,
but you see I soon found out. This is one of the great advantages
to a question and answer period. You do have this stimulation.
You find out what your audiences want to know. This is anotper
great objective, because by taking notice of the most common questions you get insight into the needs of your planetarium program.
Thank you.
[At the conclusion of Mr. Snow's talk, he asked his listeners
if they had any questions they wanted to ask. The following discussion ensued.]
" "
QUESTION: What is the source of the other legends?
MR. SNOW: The Stars in Our Heaven by Peter Lum.
MR. GANGL: How do you answer the astrologers?
MR. SNOW: Well, don't just ask me these questions. Some of
the rest of you have views on this. Stand up, too. I think if it is
truly astrology, you don't have a chance. Astrology is like religion
and politics-it is not an intellectual matter. This is something you
cannot reason out of a person's head. If they are set with it, then it
is too late. Of course, the reason astrology has persisted, although
alchemy has fallen into disuse, is that astrology removes all responsibility from the individual. Somebody may say, "Well, look
at you, you bum."
If you' believe in astrology" you can answer, "I can't help it, the
planets were in the wrong place when I was born."
Somewhere in Shakespeare there is a wonderful quotation on
this, but I never remember it exactly. It has to do with the same
thing: how stupid it is to blame your failures on the configurations
of the heavens.
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The only thing I think you can do is to point out that the planets
are dead bodies. They don't radiate anything. Since they are at a
terrific distance-how in the wide world could they have any effect
on us? However, this is not enough explanation for a person who
is emotionally involved.
MR. SCHULTZ: Possibly in answer to Ted Gangl's question, I
might provide one I usually use. I simply ask, "Why don't you try
driving down the wrong side of the street sometime?" The answer
is, "I would get arrested."
"In baseball did you ever see a runner go running to third base
rather than first? Why not?"
"It is against the rules."
"In other words, to proceed to play a game we have to have
rules, don't we? How about it-if you transgressed the first two
rules in the book? For instance, astrology was adopted on the
premise that the earth was the center, everything else revolved
around the earth. Today we know that is not true. Rule No. 1 is
broken. All right, Claudius Ptolemy broke the first point in Aries.
"Today, in western astrology, the first point of Aries or where
the sun crosses the northern hemisphere or the equinox is assumed
to be the first point Aries. No longer true. We have moved over a
whole constellation. Rule No. 2 is broken.
"How can you prove the premise that astrology affects humans
when the rules even governing the pseudoscience itself are broken?
Does that answer your question?"
MR. CONNELL: Mr. Snow, I think many of us would like to
know a little more about the mythology of the constellations, especially outside of the ordinary classification like Orion chasing the
Sisters, and so forth. You spoke about Vega and you spoke about
Japanese and certain other cultures. Could you give us a little
more as to what is the story about Vega?
MR. SNOW: I don't know that this comes under the heading of
what we would like to discuss. Those stories are all in Peter Lum's
book and you can read them for yourselves. I would rather devote
this time to something else, with your permission. The book is on
sale at the sales counter.
MR. R. B. JOHNSON (Peoria): Apropos of your talking about
pepping up the stories for people, may I say my wife has written
some stories based on mythology and given them in Readers Theatre
form and found them very acceptable to adult audiences. Using
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the old mythology and using three or four characters, she has found
she can get a lot of interest among people who previously knew
nothing about astrology or astronomy.
MR. SNOW: In this discussion let's not forget the speakers who
went before me.
CAPT. A. R. JONES: I want to get back to the subject of
astrology. I don't think it is somehow quite right to debunk things
flatly. There is astrology and astrology, and I think there would
be some benefit in reading Geoffrey Chaucer, don't you think? As
to the alchemists-we owe them an awful lot, and I am not sure
that right now we are not achieving some of the things they were
thinking of in the field of metallurgy. There is a thought that occurs
to me that perhaps we could stir people in the direction of Geoffrey Chaucer. I feel there is a lot we could learn from reading
about the thoughts of such men. Thank you.
"
MR. WILLIAM SCHULTZ (Cranbrook): I tell people in this
world we need faith, and if they can get faith through astrology,
whatever their religious or political preference may be, we do-hope
they will come back and hear our planetarium lectures.
MRS. MAYBELLE B. STEWART (Stewart's Council): I have
a lot of Scout groups, and I have noticed the Girl Scouts-I 'don't
know whether the boys read them, too-get these little horoscopes.
You can teach them the Zodiac by turning on the ecliptic. They
know what sign we are going under. Show them where they are
actually now. Now it is a whole sign removed from the sign they
will get in the horoscope. That changes their minds about
astrology and also changes them about the Zodian sun. They are
very interested and keep raising questions and want to know what
sign they were born under.
MR. SNOW: Mr. Kosoloski is really the titular head of this
session.
DR. MEIR H. DEGANI (State University of New York):
What do you say to a fellow who asks you why we have winter
when the sun is below the equator? In other words, if you keep
pursuing that subject.
MR. SNOW: Why we have winter when the sun is below the
equator? Well" this would seem to me a reasonable time to have
winter. I say merely it is the result of the fact that the sun is below
the equator. You mean the earth's equator?
DR. DEGANI: Sure.
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MR. SNOW: Well, I would simply tell him it is because when
the sun is in that position in our sky, it is low, so that it rises South
of East and sets South of West, so its trip across the sky is much
shorter, so you don't have much opportunity to get heat in relation
to your cooling periods. Not only that, but because the sun is never
very high, it has to penetrate a lot more into the atmosphere; the
heat which you get from it is spread over a greater area; you don't
get as much heat from the amount that reaches us. You don't have
as much time to get it. Essentially, I think the easiest way is to say
in the summer you have a long day and a short night. Obviously,
you are not going to lose as much heat during the short night, but
in winter it is just the other way around, because the sun is low.
Remember those speakers who went on this morning.
MR. R. L. PRICE (Joliet): Apropos of that, the thing that
stumps the student is why we begin the seasons when we do. I
thought maybe we could tie this question in with December 21.
They think that the date should be central. We have the coldest
weather about a month later, and similarly in the summer, we get
our warmest weather in August, though summer begins on June 21.
MRS. LUTHER W. KELLY (Charlotte, N. C.): I wonder why
astronomers still use the signs of the Zodiac instead of the constellations. For instance, when spring begins they say the sun enters
the sign of Aries. It doesn't at all. It is in the constellation of
Pisces. Why do we use these signs?
CHAIRMAN KOSOLOSKI: Anyone else?
MEMBER: I suppose it is time-honored usage.
MR. DUTTON: I might say it is a good idea. If you change,
you have to change again. If you stick to the first one, you will
never have to change. We should live so long.
CHAIRMAN KOSOLOSKI: Just to toss something out on the
presentations in planetariums or on any presentation in. astronomy
- I have heard something mentioned several times which is confusing to youngsters, psychologists tell us. When we are trying to
develop a concept in astronomy or any other principle in science,
we determine and relate to the youngsters the principle of the
universe and the relative position of various bodies in it and we
then go into ~ lecture hall and say that the sun will rise in the
East. Can't we do something about this to avoid confusion of the
youngsters? They feel this is an actual occurrence and then they
can't seem to put the two together, the position of the earth and

that of the sun. We say that the earth is not the center of the
universe and everything is revolving around the sun, and in the
next statement we say here is the sun rising from the East. Can
we do something about this?
MR. PHILIP STERN (Bridgeport, Conn.): I usually explain
to people that what we are accepting is a reflection of our ~own
motion and that the earth spins from West to East. If you will do
this while you are speaking to people, hold your thumbs out this
way and there we are pointing on the western horizon, and this is
the eastern horizon, and the sun is out there minding its own
business and the western horizon rises up like this-the sun hasn't
risen at all-we have-and then you will have it.
MR. LESTER E. LAIRD (Emporia, Kansas): I also take the
viewpoint that you pick your own coordinate system and you put
it where you darn please. If you want to put it on the center of
the earth and fix it on the center of the ea~th, you are just as ~ right
as anybody else, and the sun does rise.
CHAIRMAN KOSOLOSKI: I am particularly now concerned
with our elementary and secondary school students, to relate to
them the point of reference, since it is a job for them to grasp the
concept of reference.
MR. SCHULTZ (Cranbrook): This is a splendid opportunity
to get the first lesson in relativity, or relative motion. If I turn
this way, you people are going that way. That is the first lesson
to help to get the concepts of relativity.
MRS. R. L. SULLIVAN (Charleston, W. Va.): I have a projector in my planetarium that explains the sun and the earth's
position very graphically and it is always on at the beginning of any
lecture. Unfortunately, the world globe that I have is not tilted,
which makes it very difficult to explain seasons sometimes. But
we have a globe of the earth with the land places in black and it
revolves. We have a spotlight shining on it to represent the sun
and as the earth turns we have a little figure about a quarter of an
inch tall that is fastened on it to show the position of the child
himself, for him to see. We call him Charlie West, because he lives
in Charleston, West Virginia. But it shows how he is fastened on
his world with his head sticking out in space and how he revolves;
and that part of the time he is in the sunshine and part of the time
in darkness, away from the spotlight. It is one of the most effective
ways of explaining it that I have seen.
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MR. EARLE G. LINSLEY (Honolulu): At Bishop Museum
there were 100 teachers there in a convention from the Southern
hemisphere. I asked some of the girls to help me. I asked them
one question-What TI?-akes summer? Fifty of them flunked because
they said, "Weare nearer to the sun. " We have a little machine
which demonstrated that we are not, and when I got through I
found they were from the Southern hemisphere.
MR. JAMES HURST (Greensboro, N. C.): In this problem,
this concept of the sun rising, what we have is not really a problem in demonstration. I think that we have to get the idea across
to every student who comes to the planetarium or to a scientific
demonstration that we have something which he might be going
into, an interdisciplinary borrowing. Maybe this is the time to talk
with the English teacher about the meaning of words and the
problem of semantics. Maybe this is something children should be
introduced to very early in their academic career, that words sometimes have different meanings. It is not so much demonstrating
the principle. They see this, but now we have to tell them when
you speak of the sun rising it has two meanings or maybe three or
four we could think of in our every-day conversation. Therefore,
we have to keep several things in our mind when we think of the
sun rising rather than thinking so much of our demonstrations.
Everyone of the demonstrations would be good enough to convince
the child, however he re-juggles the thing in his mind.
MR. WILLIAM G. HASSLER (Fort Worth): I would like to
ask Miss Noble if she has explained this business of tapes and other
teacher aids, particularly the tapes, what conclusion is there? Is
there really a need and a use for them?
MISS MARGARET NOBLE: I am not too sure that I have a
direct answer. When I talked to Mrs. Charlie Noble she was sure
it was a teaching aid that would be very helpful, but the tapes that
I borrowed from her were not made especially for that kind of
study. There were parts that would need illustrations. As I said
this morning, I thought a tape with slides or a film strip, something
of that nature that would be visual at the same time, would be best.
It is a little difficult and quite tiring just to sit and listen to a tape,
so you are not going to get children to sit and listen to it; but if it
is a study tape for a teacher or for teachers' groups, where you
might use a short tape or have visual material with it, I can see
that it would be a great help.
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The work that I have done with my own study tapes I know
has helped me. I would go over the tape of course. I would know
the parts on the tape where the planetarium director was talking
about something he was flashing on the screen or the dome, but to
anybody else listening to the tape, it wouldn't mean much. I could
see from the things I could pull out that it would be very valuable
as a teaching aid and a very good thing for in-service training wJ:1ere
you have teachers without a science background.
One tape I mentioned had motions of the moon. The lecturer
was telling somebody to go around something showing that you keep
one face to it, and you could do it. As he was saying it, you could
actually go into motion in what he was telling you to do, and it
was very easy to understand it.
So I think, as I said this morning, that it is a wide open field
for somebody to investigate, because certainly it would be a different type of help, especially with tape recorders as they are now.
Maybe in some counties they wouldn't be so easy to get, but in
most schools they have tape recorders.
MR. HASSLER: Let me follow that up with another question.
What percentage of teachers would use these aids if they had them?
MISS NOBLE: There again, I don't know. They weuld: certainly have to be enthusiastic.
MR. HASSLER: For example, in Fort Worth the head of the
school system did not feel the tapes were worth bothering with.
Miss Noble was very enthusiastic because several teachers who had
demonstrated with them were friends of hers and were interested,
but generally the school system officially didn't feel it was worth it.
MISS NOBLE: There again, as I said, I think you have to be
enthusiastic about it, as I think you must be about the whole thing,
with the idea of helping a teacher. In our situation we have these
science consultants that can carry this along. They would be able
to get a group of teachers together and take other aids and use the
tape in a teachers' meeting.
MR. HASSLER: I am not thinking just of the tapes but other
things as well. How do you sit the teachers down and pound these
things in andlor get them to pay attention? Do they in other places?
Are we simply working with a backward group that isn't enthusiastic?
MISS NOBLE: Maybe they have passed that stage. You have
done so much more than we have that it seems it could be for that
reason. It could be worked.
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QUESTION: I question the use of tapes when you have experts
there.
MRS. JAMES R. McBRIER (Erie, Pa.): Weare just a new
planetarium and we have a demonstration program. Weare working in contact with the school district there. At first we started
quite slowly to have the teacher groups come in for in-service program training. The teachers were interested; but, more important,
the principals were interested. So all of a sudden they brought
their groups of teachers to the planetarium during in-service program training, which they have every month for a day and a half
or two days. They would make a trip to the planetarium, be given
a complete introduction to the equipment and what the instrument
could teach. In the meantime, we had a teacher committee working on the programming to be used with the instrument, and we
sent out suggestions to the teachers for classroom study before they
came to use it. Now I feel that by next January practically every
teacher in the whole area of Erie, Pennsylvania will be in the planetarium for a personal visit. I think it is a help if you get the teachers to the planetarium.
MR. LAIRD (Emporia, Kansas): On this business of tapes, I
consider any tape or recording merely as a poor substitute for the
real thing. Any time you can have a person, throw the tape away.
If you have a choice between a tape and the printed word, I will
take the printed word, because I can read that at my own pace. If I
want to go back and reread it, I am not slowed down by listening.
If I can get it printed, I would much rather have it that way. Again,
if I can get it in person, that is much better.
MR. HURST (Greensboro, N. C.): As one who has been teaching but a short time, I think one of the things you are faced with
here is the problem of the elementary teacher, which some of you
may not be conscious of. Take the elementary teacher who teaches
six to eight subjects and goes home and has to prepare for all of
these for the coming day and throw in something extra like a
museum or planetarium visit for which they must prepare. As
much help as you can give the teacher in advance is what is
required. Thus, the teachers do not have to prepare or dig the
material out for themselves.
Now as to the printed word versus the tape; sometimes teachers get tired of reading and reading, and the tape would be a little
change, plus the fact that the teacher has to be able to think how
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much her children will be able to pick out of this, what this person
says; because we speak much faster than the person listening can
grasp the things that we present to them. So the teacher has to
decide how much preparation she must give her children for this
particular program so they can get the major points as they come
up and not be lost in the entire presentation. I think there is a 'use
for the tape, but we must also send something out with it or "find
some way of helping the teacher put it to the best use, perhaps in
in-service demonstration.
CHAIRMAN KOSOLOSKI: I feel that the tape would be a
poor substitute for the instructor in the planetarium. However,
some voices are not as pleasant as others, and there is correlation
in learning when the audio picks the reception in the voice. With
certain types of voices it might have some merit to have a recording on occasion, not as a substitute to replace the instructor, ,just
to uplift or give him another approach to the program.
MR. HASSLER (Fort Worth, Tex.): May I clarify something?
The tape at the Hayden Auditorium had been prepared pretty
much from lectures given there, but with the idea of being" prayed
to a group of teachers or by a teacher to a group in her class, m~rely
as background material, such as reading would be; and It was
merely audio instead of visual.
MR. WINTERS (Dearborn, Mich.): I am thinking of another
possible use of the tape. We are looking for the use of our facilities.
I remember a statement that I heard one time: in order to keep
from getting in a rut you need to hear many other lectures. I
wonder if it is possible for any of you experienced lecturers to
tape a lecture and keep a circulating library so we could personally
hear it-even though we can't travel on a $1,500 grant.
CHAIRMAN KOSOLOSKI: We have been experimenting with
tapes. We have a taping center in the department and teachers
from all over the state send us blank tapes. We even get tapes from
foreign countries. We have specialists from those countries translate the tapes and provide lessons from them.
In projecting our planetarium programs, we thought we would
not depend upon tapes too heavily; but we felt we might certainly
correlate a group of tapes throughout the country to try to give
some direction to the whole country. After all, there is a little
theatrics involved, and we need good professional tutoring for our
instructors to get into the center of this arena and keep 40 little
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children looking, and keep them interested. There must be a special
tone and excitement in the voice, or the children won't listen.
This brings to mind another problem. Weare looking forward
to using the tapes.
MR. SCHULTZ (Cranbrook): I agree with the gentleman
from Greensboro. Let me give you an experience I had, shortly
after World War II. My students think it was the Korean War.
I let them. At that time knowledge of electronics was becoming
important. Quite a number of the teachers in the Detroit vicinity
wanted instruction in electronics. At that time, Westinghouse put
out a very good course in electronics presented in three ways:
printed material, records, and slides, all of them duplicating one
another. How simple that was! Here it was in the book, why have
the record? A man talking-why have it on slides?
I soon found some people learn much better through the earaudio-than through the eye. That amazed me. I prefer, as many
of you may prefer, learning by reading at my leisure, but I found
there are some people who can listen better than they can read,
and that is the reason I imagine that tape has a purpose.
CHAIRMAN KOSOLOSKI: I don't think the possibilities of
using tape should be ignored. The people involved in the Massachusetts meeting have certainly sold us on some very exciting
points to use that material in a planetarium program or any other
educational program.
MR. SNOW: I hate to call a halt to this part of the program
because one of my worries was that there wouldn't be any discussion. You have surprised me delightfully; but I think maybe you
would like to take a little break, after which we will have our pictures taken and then proceed with the meeting.

USING SPECIAL PROJECTORS TO ENHANCE THE
EDUCATIONAL V ALUE OF PLANETARIUM PROGRAMS

JOHN M. CAVANAUGH
Franklin & Marshall College

In the first part of this talk, the lecturer demonstrated various
gadgets or reproductions of them which the audience could see.
Even though these visual aids are not available to the reader, the
information here on constructing useful gadgets will p'i"ove of v,alu:e.
The latter part of the lecture is concerned with making allusions
to other disciplines, particularly to literature, with a number of
fascinating examples provided.

GOOD AFTERNOON, ladies and gentlemen. While ahy one
of the modern instruments is sufficient to demonstrate astronomy
in its general concept, it might be well to keep in mind that there
are many other ramifications of the field that cannot be presented
simply. For example, we rarely speak or delve into meteorology
except for the usual sunrise and sunset. I know that some of you
discuss rainbows, aurora displays, and halos. All these are meteorological things easily demonstrated in a planetarium with special
equipment.
While we have never felt we had time to delve into meteorology, many of you would like to. I might say that such simple
things as rainbows and parhelia are easily made. The men who
follow me, I am sure, will have many demonstrations of these things
in their gadgets and special equipment.
However, the more usual things that are required in a planetarium can also be done very easily and very simply, that is, if you
have a shop. Now I think if you are still looking forward to your
planetarium building there is one thing I would insist on: that is,
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a shop. It might be just a simple woodworking shop; but even our
gadget which you saw in the lobby can be made with woodworking
tools. A good many other devices also can be made in the same
way.
This elaboration you see here required metal and the expense is considerable. We have no funds to expend on these
gadgets, so we make them out of tin cans and old wood and electric
clocks, and in the dark of the planetarium no one is aware of how
they are done. Of course, we will get people who are curious, who
want to see how it is done, and we invite them up, because as you
know we have no secrets. I have been in a planetarium where they
became very annoyed if you wanted to see how they worked their
Zoomar or things like that. There are no secrets in our planetarium.
Some of the simpler things that you might be interested in
are, for example, more stars in the planetarium. I must apologize
to Mr. Williams and Armand Spitz, for we have added about 100
stars on our planetarium. You might think we have spoiled it. There
with our Model A, similar to this one, there were stars that were
missing from the traditional form that you see in a planetarium.
For example, in ours, the sword handle in Orion was lacking and
the third star in Aries, the Ram, wasn't there. The omissions were
justified because they were not within the magnitudes that were
listed on the instrument; but to the person who is familiar with
the constellations, it doesn't look right. We added these as well
as a great many more to the great cluster in Hercules which is
visible to the naked eye. We added a great many to the Andromeda
galaxy, to the Perseus cluster, and to the nebulae above Sagittarius.
Now the process of putting these in your instrument which you
see here is simple. You get some 8 x 10 photographic paper, paste
the paper over one of the pentagons, one of the faces of the
dodecahedron. If there is a bright star projector sticking up, unscrew it and paste over the hole so the paper is fiat, put on the
projection light a couple of seconds, take the paper to the dark
room, and you have a complete picture of what is on that planetarium. There you have it to study.
You can say I want to put in this nebula here, and you can
add a great many. However, you might notice that this is in reverse. All the constellations are in reverse. To put the stars on
the back of the paper, take it to a window or tracing box and
mark the pattern on the back of the photographic paper, put it
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on the face of the pentagon and put your room lights on, and use
a finger drill with No. 80 or No. 90 drill to put the stars where you
want them. You might make a mistake. It is no calamity. If you
do, daub it with a little black enamel. If you feel there should be
more to your instrument than you have there, just add some more.
It is quite simple.
Now about the gadgets-there are so many here. While I have
time to speak about some of these, I will make it very short.
One of ours is a meteor projector. I believe Steve Stackpole
and the Cranbrook delegation also have one of these meteor projectors. If you want to see a meteoric shower that will rival that
of 1933, I believe I can show you. Dan, put on the slides, one after
the other, and I will look at them and maybe I can explain them
as we go along.
(Slide) This is a single meteor projector and it looks a little
complicated. It isn't. The only thing complicated is the little
circles that you see. By the way, this is dissembled. The object
on the left side is on top of the object on the right, and -underneath those concentric circles there is a motor which turns the
whole assembly on. Those circles are mercury troughs, so we have
delicate contact no matter how often this keeps turning~ -There
is a solenoid and every time you touch a button you have a fast
streak.
The nice thing about it is that you can aim this at Perseus or
Leo and have these things appear in the sky all radiating from
Leo and Perseus. This is a single projector.
(Slide) This one is unique with us, and I do hope that you
will take advantage of it and include it in your Christmas show.
It is not strictly astronomical, but it is one of the most impressive.
It is a kaleidescope which is a standard kaleidescope except that
the little colored glass chips are in a container which is sealed in
so we can ride them in castor oil; we tried it dry and let the chips
fall, and they were too jerky. With the castor oil in it, the changes
move slowly and there is this star which we superimposed. In our
dome we have punched a hole and behind that we have a very
brilliant bulb. We bring up this bulb and at the same time bring
up the kaleidescope star above it, so we have this kaleidescopic
pattern. I am sure you will get gasps from nine-tenths of the
audience. This, of course, is only for Christmas and not astronomical in its true sense.
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(Slide) Pardon me if I forget what some of these things are
myself. We have hundreds of them. I do hope that sometime we
can have this meeting in Lancaster and you can examine these
and take them apart. By the way, we can handle 200 people in our
planetarium, so we wouldn't be too crowded.
Here we have the mirror to the right. See that circle. We
beam a point light source on this and start the motor. Notice
there is a brake that will slow the motor. We put the beam
on the little mirror and carry it across the dome. As it disappears
over the horizon there is a terrific flash of light, and a few seconds
later a distant boom-a bolide struck.
The way we do it, one end of the motor has the mirror , and
on the other at the other side at the same speed we have a little
cam which carries around and touches a microswitch. You can
arrange a mercury switch, if you like. It may be more simple. As
soon as the mirror touches the horizon, the microswitch touches
another contact and you see at the lower part a connection. We
can carry the wire up behind the dome so every time that meteor
touches the horizon that bulb will spark out. Our control is over
to one side. I have a cord hanging down and a 30-gallon drum up
behind here with a tape around it, on which I have arranged some
rags; every time that strikes I pull the cord and a distant boom
sounds. It is very impressive.
This is just an adaption for you who get your pier so crowded
you can't get anything else on. We can't get any more gadgets on
here, so we put them on the ledge where we can mount all sorts
?f ~hing~ all around here. If that is the case, we can put this up,
It IS qUIte small. Notice, it has a big surface, about eight inches
in diameter. The projector is up on the ledge and that will beam
the object on the mirror and the mirror will carry it around the
dome. It is sort of a remote projector.
(Slide) If you are interested in any of these things, just write
to me and I will send you a little black and white picture of them,
such as they are. This one is to show a very realistic meteor going
through the sky. I mean one that goes and gives out sparks and
leaves a trail behind it, and you bring it on unexpectedly. If you
bring it on during the humdrum talk on the constellations someone will say, "Oh, look!" And they will make all sorts of fu~s. The
h?od has been lifted up to the top, and you can see the separate
pIece on the left. This is a right angle projector. We stick that into
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the ordinary 35 millimeter projector, because there is a mirror
against it at 45 degrees and a slot to carry the projection. We stick
the end inside that tomato soup can. It just sticks in there. Around
the can there is a series of little holes and the can rotates. The
beam comes through the projector onto the mirror and is projected
out through these holes. Behind it we have a lens which picks up
the image of those holes and that carries it onto the sky. We have
this terrific thing moving on it across the sky. We bring it through
a templet as you would imagine a meteor with a bright, strong head,
and a tail widening out behind. If you want some galaxies, n1.ove
it edgewise. It is useful for that, too.
(Slide) This is an aurora projector-the tin can at the right.
Notice the electric socket, and on the socket is one of these tubular
bulbs which has a wire filament, a line source. You are not
able to see it, but in this can are slots cut with a hacksaw. When
we put this bulb on slowly and the can turns, we get these marvelous vibrating waves that you see in the aurora. This would give
us the arcs, the simple circle arcs that keep rising up.
_
(Slide) I hope we have the other part of the aurora here. This
one makes the streaks, the big shimmering beams that are~ moving
and changing color. The slots in this are cut across the iiin",can and
covered with a little piece of colored cellophane which gives the
red and green tints we get in the aurora. By the way, we have
so many aurora projectors, we never use the same one twice. We
change every year. You don't need to be accurate about it , because you know the aurora is very irregular. There are many
people who come to your planetarium who have never seen an
aurora display, and many have never seen a solar eclipse. If you
have a good speaker who is dramatic, then he can make the
experience as real as it is outside.
(Slide) This is a meteoric shower. Notice the motor has a
peculiar wire coming out of it that curls around in a circle from
the motor. By the way, that is a screen door spring. It is locked
into the socket on the motor so as the motor turns, this wire is
continually turning. On the wire they have these little hexagonal
blocks. Notice in the center there is a little conical thing which
is also covered with mirrors. Underneath the board, right under
that conical center thing, there is another motor. We have
two motors in this. We start both motors while over it we have
a projector which has a long tube with a prism or 45-degree mirror

~
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which will beam the light directly down on top of this cone. As the
cone slowly turns, in the projector we have a little piece of copper
that is punched with five or six little needle holes. These little
holes are projected onto the cone in the center from the cone
projected out to the hexagonal blocks, and everything is turning.
The cone in the center is turning, the blocks are turning, and you
get a terrific shower. If we turn that projector on full, it is worse
than a snowstorm. We don't bring it on full usually. We can make
it as dramatic as the 1933 display; with it pointed toward Perseus
or Leo, we can have a very realistic shower. The tube can be of
glass, too. It radiates from the point in all directions. It is a marvelous thing if they want to see why meteors seem to have a radiant.
While we talk about these gadgets I would like to mention,
though this is not in my province, that the best gadget you can
use in a planetarium is a good lecturer, someone so enthusiastic
that he is just bubbling over with all his knowledge. By the way,
the best type we have found throughout the area are those men
who are willing to work for nothing. Actually, that is true. No
one on our planetarium staff, and we have five men working there,
gets paid anything. It seems unusual, but a small college such
as Franklin and Marshall can't afford it. They will supply the
building and equipment but no one gets paid. Those of you who
have visited us know what it is like.
However, there is another problem: some people become so
full of enthusiasm and so full of mathematics that they are not
adaptable to a planetarium show. One of our men will say nothing
that is not factual. He will not use a gadget or tell the public
anything but fact, and that becomes depressing. He knows and
insists on telling the audience every time exactly how many
clothespins laid end to end it will take to go to the moon. That is
the type of thing we try to avoid.
The other is we try to get men who are sensitive to the audience. If it is a young lower grade school group or a high school,
smart-alecky group that makes remarks, we can feel the audience
and adapt our show to them. Very often we will get the Engineering Society from Armstrong-Cork or Hamilton Watch. Those people
come regularly, as do management groups and church groups. We
get more church groups than anything else. Mrs. McMillan, I believe, said that they had the ministers come to her show. At
Christmas time, the ministers asked if we would give the show only

to the ministers and their wives. Since that time, I believe we have
had every church in our area come in. With some sensitivity, you
can feel the audience and make the lecture adaptable to it. You
may make an impression that will last through the years. It is so
easy, as I have found with my own Sunday School class. Think
of all the relations there are. The Book of Job is full of astronomy.
It is very easy there. Or remember that marvelous day when
Joshua's forces were fighting the Ammonites. The battle was going
on, and it was getting late. Joshua knew that if he could finish
the battle before dark, it would all be ended; and that if he couldn't,
the Ammonites would be reorganized in the hills.
Joshua went up on the hill and said, "Sun, stand thou still over
Gideon," and the sun stood still and the moon stayed and after
the battle was over the Ammonites fled down to the valley, And
the Lord cast great stones and slew them by the sword,
You can imagine how this story would go to a Sunday School
group.
And frequently that marvelous statement in James: Every
perfect gift comes from above, comes down from the Father of
Light with whom is no changeability and no shadow of turning.
Can you apply that to astronomy? Why surely! No changeability.
The original Greek word was "paralage." With whom there is
paralage, there is not shadow of turning.
All through the Bible there are verses which are applicable.
First Corinthians, 12 to 13: "When I spoke as a child," and so on;
but he says, "Now we see darkly as through a glass but then face
to face."
I should have been a preacher. The point is that you will get
to feel the audience, to know whether they are with you or not.
If they are not with you, you change your direction, but you will
find them with you almost every time. If I have a church group
and they don't go out of there, most of them in tears, I think I
have failed.
There is no subject that I can think of that is not enriched by
a planetarium show. All literature classes and English classes
come there. Some teachers will say, "Will you please stress Shakespeare tonight?" Well, it is easy. Remember such marvelous quotations as: "You talk about the tropics, how the sun sets perpendicular to it."
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Remember that line in Coleridge: "The sun's rim dips, the
stars rush out, at one stride comes the dark."
There are many astronomical blunders in literature. It is
full of them.
In the Ancient Mariner-you know it better than I:

SPECIAL PROJECTORS USED AT THE STAMFORD
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"Till

c~m~ above the eastern bar, the horned moon with one bright star

wIthIn the nether tip."
And there are some that are not quite so obvious.
In Turner's "The Fighting Timarare," he has the full moon
setting in front of the sunset, which is an astronomical impossibility.
. John Moore once wrote, "By the struggling moonbeam's misty
lIght and the lantern dies." There was no moon that night, that
~as the dark of the moon, so Moore made a mistake. Literature
IS full of these errors.
And Milton's: "To sit and rightly spell every star and every
herb that sips the dew."
There are so many of these literary allusions. When you get a
language class in and they want to stress the Latin or the Greek or
?erman, anything at all, you have places where you can fit them
In. Herschel's famous line: "Hier ish warhaftig ein lock in him. d eed'IS a h ole in the heavens."
me l ." "Here In
"
And Galileo's Amorum: "Cynthiae figuras emulatur mater."
The forms of the moon are imitated by Venus."
The above examples are but a few of the things which can
make students sit up in their seats and gasp in astonishment when
they see the relationships of astronomy and language. There is
rea~ly no ~nd to the things you can think of to make astronomy
an InterestIng and fascinating subject.

WILLIAM L. DUTTON
Stamford Museum

Proper lamps for projectors and their availability are discussed before the speaker turns to his actual demonstration in which by the
use of special projectors and slides he puts on a meteor show,
explains the seasons, takes a trip out beyond the atmosphere, and
returns and describes the wonder of the rainbow.

WITH ALL THAT has taken place here, I became ev~n more
interested in astronomy this morning. My experience -might be
compared to the story of the Boy Scout who had seen a planetarium
show. When it was over he and his friend rushed out and he
looked up at the sky and said, "Hey, Phil, it looks just like we
saw it in the show." He became enthused in the subject that way.
Before I start the demonstrations, I would like to make a correction on some of the sheets that you have found available out
there on the table. At the time I wrote them, I was looking for
a concentrated filament, a concentrated point of light. I could only
find this No. 249, a two-cell miniature base lamp made by General
Electric; but as I stated, it requires a 10 ohm series resistor, which
is inconvenient. I continued my search and was fortunate enough
to find two other General Electric lamps which serve the purpose
a little differently, but both work well. They are the G. E. 1482,
which is a six volt screw base. But it has a whitish beam and a
brass shell.
I mention this because General Electric makes kind of a
boo-boo for us there in that they carry the same number for a
lamp which has two different filaments, one which is concentrated
and the other which is elongated or useless to some of the pro69
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jectors. In that case, I believe the brass shell might be the distinction. I can't get any other correction from the district manager
in New York, so you must look for yourself, to be sure you are
getting the right filament, the little inverted B, not over 1/16th
inch. That shows as point four five. If you want less light, you can
use another one, a G. E. 31, and to my knowledge it does not have
the incorrect filament. It has the concentrated filament, but that
only draws three-tenths of an amp. A lot of times we can throw
away light; therefore, the G. E. 31 would be the most suitable. It
doesn't generate as much heat, and in some of our projectors it
would be more suitable.
For instance, I believe in our projector here, Dan Snow found
if he used a G. E. 31, the lines would be much sharper.
The 605, with which we are all familiar, is a very long filarnent;
and especially in a snowfall projector, or where you need a point
source, it gives a very unsatisfactory snowfall.
If you make that correction, please, when you take my papers,
I think you will be much happier than putting a 10 ohm resistor
in the series. It not only requires trouble but generates heat,
which of course we lose in a short period of time, but that is not
a serious matter.
I am sure most of you have falling stars or shooting stars or
meteors. In fact, I believe some of you have wished on a star like
Perry Como, or put one in your pocket. Those who don't look up
for these falling stars probably never have seen one because the
casual observer probably never would. In my experience, it takes
real intense looking in order to actually see a falling star, and then
I have always been rather disappointed; as was the case with the
Perseids just last month, although it was said that a good observer
could see up to 60 per hour. I spent 45 minutes and saw two good
ones. Maybe I have too many street lights, but I thought I had
a pretty good view. I got a stiff neck for sure.
For those who have not seen falling stars outdoors or looked
for them and failed, we have a terrific advantage here in a planetarium in that we can foretell such an event. I am going to try
to do that for you, so you will not fail to have the great thrill of
seeing a meteor or shooting star.
Now if you will look overhead and about the zenith, you will
find shortly that a shooting star will come down to the horizon.
In many ways this projector is not quite like the one we have at
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Stamford, so there are a few adaptations I had to make in a hurry,
This shooting star will probably come down toward the Northwest
horizon. Watch carefully. In case some of you weren't watching
what I did, because of two failures, we will give you another one.
So look carefully. It will probably land near the northwest point.
This particular instrument has quite a history. It involved
three of our electricians. The shooting star will start pretty close
to the zenith. I will tell you in a moment why I have done that.
There are three reasons. We have the sound of the solenoid going
along with it. That is part of the story. One of the electricians
thought of it and made the body in his kitchen on the terms that
I would supply the optics inside, and made a hand-wound solenoid
that releases this tension and also made the elevating derrick built
into it.
So I believe if the sound is objectionable, it can b~ readily
removed, either by buying a commercial solenoid that is soundless
or putting a single pole relay upside-down to have the same action
of releasing this tumbling tube.
As to the meteors and such, did you notice the origin' or back~
tracking of all three of those come to a common point? That is
why I like to bring out the point, especially in shbw'ers where
we don't have transients, that there is a radiant that all came from
in the constellation of Perseus last month, which many of you saw
better than I did, because I was very disappointed.
I think that will do for the embryo meteorites. Just change
their name a little. They consist of three different substances, either
metallic, mostly iron and nickel, or stoney, or a combination of the
two. So as they hit the earth's atmosphere they slow down and
the energy of the slowing down causes terrific heat, which causes
the visible trail. Sometimes they are long, and sometimes they are
short-lived and thin and weak.
N ow I would like to do something that has been done before
here; but I hope my projector is a little simpler than the other, for
this reason: In our planetarium we like to feature a constellation
for the month; therefore, we only use one at a time, and interchange the transparency in the face of the projector. In this case
I am using the one for the constellation of Ursa Major. And so if
we will all look over here at the Great Dipper, of course, it is not
a constellation as has been brought out before-I am sure I am
going to repeat many things that have been done before me-we
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will see the outline of the Mother Bear. I think I have grounds
for saying Mother Bear. Here we have the three stars, the handle
of the dipper found in her haunches and hind legs, and over here
we have two stars in the right shoulder, and over here,
her left forepaw, and this is the one that is in her eye. I wonder,
as I tell the public, if anybody has followed me. Can you see that
condition there in the sky? Well, they have a little trouble here.
I am afraid the sky has been moved. I am going to endeavor in
the dark here-see how simple it is.
What I am trying to achieve is the eye of the bear which is so
much more natural. The G. E. 31 lamp comes in handy.
These projectors have been made as described two years ago
by Carson. He used a complete blank. White light came through.
I feel the circle outline type there will give the person observing
a better practice in feeling the figure in the existing stars later
on when they see the real sky. Here I have eyebrows on the bears.
I am a poor artist and I really sweat. Do bears have visible eyebrows? Anyway, I said I thought she would be the Mother Bear.
I have drawn her so she is facing forward, not growling at you, as
in the previous show. She is represented as going round and round
the pole, looking for her cubs, and it is reasonable to suspect it is
her cub because how many cubs have three star tails?
You see there we have the cub following the mother very
obediently; she keeps looking ahead and never looks back. They
go around once every night for millions of years. That sounds very
tiring, so I point out that the only reason they can keep this up
is that they come around four minutes earlier every night and
have a coffee break. You can't blame them, can you?
Now here is a subject that I am sure I am going to repeat a lot,
but we will try to make it interesting as well. That is the project we
might call "Why the Seasons?" It is kind of self-explanatory, but
the original one I built about 12 years ago was simply the upper
plate balanced on a light bulb-the early A. You can't just reach up
and adjust it easily. It is quite an achievement. Therefore, I had to
make it more sturdy and make a double effect. As you can see
there, possibly you can see in the projector, there are two parallel
discs like a thin drum. You notice the projection has very sharp
lines simply because I am using the 1482 lamp. If you would use
the 605 you would not only get quite an umbrella but an absolute
shadow, the diametrically opposite position. This is adaptable for
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line drawings and black and white, and even for color, and it does
show a very sharp outline and would have good fidelity for the
transparency.
Now, "Why the seasons?" As you notice over here in the
West, supposing we say that the sun has gone to a visible pOint. of
light and we are out there looking at the earth, and we are lookIng
over in the direction of the West; that is where the equinox would
be. That is a telescope we are looking with. It is not powerful
enough to magnify the earth itself, but it does show the axis of the
earth in relation to the celestial equator, and it shows the ecliptic
as similar to the rings of Saturn, but because of the fact that the
plane of the equator-I should say it the other way-we in the
sun are at the plane of the equator, this circle looks like a line. On
March 21st we have the first day of spring. There is no argument
about that. When I say we are on the earth and looking )Jac.k at
the sun, the sun is just crossing the equator, going northward and
we have the first point of Aries in the sky, the navigators will back
me up. They still call it the first point of Aries even though the
position in the sky is now in Pisces. At this time we have~~lre vernal
equinox because we are going into spring. It is called. the ,equinox
because day and night are equal. The distance from tne north and
south poles to the sun are equal and the day and night are equal
all over the earth. Any place in north latitude would have the
same altitude of the sun at noon as another point in the southern
latitude. And the sunrise point and the sunset point are equidistant from the poles.
This goes along three months longer or 90 degrees and we come
to the point of June 21 where it appears that the axis of the earth
is vertical, but we know the axis of the earth always has the same
inclination no matter where it is in its orbit around the sun. Knowing here it tilts back toward the north, we must realize here it is
tilting to the north again, because it holds the angle of 23 degrees
and a half toward the ecliptic. Therefore, we not only know it is
tipped because of the ecliptic, but we know it is tipped for us because of its position over here at the equinox. At this point we have
summer and the longest day in the year when this latitude is~
reached. The sun is in the sky 15 hours and below the horizon
9 hours, and the reverse is true later on. So as the summer continues in the northern hemisphere, we find ourselves almost directly
under the sun.
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Well now, I have to repeat by saying there are three main
reasons why we have seasons; and one of them is the fact that one
square foot of sunlight when hitting a surface normal to it will
illuminate one square foot, but when it falls at an angle away from
that point it illuminates more. When the sun hits at a low angle
it illuminates such a large area that the intensity is less. Also,
since it is an angle of less than 90 degrees, it is passing through
more atmosphere from that increased length of its trip through the
atmosphere.
As Dan Snow pointed out, when the day is longer there is
more opportunity for the earth to warm up. The earth being a very
large body, it is very reluctant to change its heat condition. Therefore, we have quite a lag in the corresponding heating, and that
gives us our hot August instead of June 21, as you would expect.
Well, this summer then, when the sun is directly over the
northern latitude of 23lj2 degrees, we only have a 57% degree
angle, because we are north of that particular latitude by 57%,
making the 90.
Then we will go on another three months or 90 degrees in
longitude to 180' degrees. Over here is the fall or autumnal equinox. In my papers on the description of this apparatus, I made it
270 degrees at this point. Correct it to 180. Over here, the first
day of fall, we have a condition very similar to the spring equinox
in many ways, except that in the spring the sun is coming up
toward the equator and crossing it as it goes northward. Therefore, it is doing two things at once. It is crossing the 12-hour right
ascension and the 180 degree ecliptic longitude and also the equator.
Simultaneously, it acts in this position of the equinox, and it is
raised toward the north by the same amount.
Well, then going along three months again, we come into the
winter solstice and the first day of winter. The axis appears perpendicular. We also see that the equator and the ecliptic are no
longer in the same plane. Since the earth is tipped away and we
are in the northern hemisphere, we are tipped away, too, so that
at this time the sun is apparently at its lowest.
That completes the story of why we have the seasons, the condition of the earth, and the tilt in its traveling around the sun. In
another three months we are back at the Vernal equinox. These
are important points both for the navigators and the astronomers.
We were out toward the sun, so I think we should return back
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home for another effect which I think you will like. We can take a
trip back home in rather rapid fashion, although we will have to
travel at the speed of light, and suppose that we are approaching
the earth. We haven't landed yet. We are over 10 miles up and we
see a black sky. We see the stars are the very same. They do not
appear to twinkle even down on the horizon the way tliey do
when we are down on earth simply because there is not any atmosphere to cause a refraction change and, therefore, deflection of the
line of sight. It changes them not only in color but also in position.
Have you ever observed Regulus close to the horizon at the
end of a hot day in the evening? Why, it actually dangles on a
roof top and up and down and over a roof, a rather exaggerated
condition, and it is easily obtained under those conditions, as you
have observed yourself.
Here comes the moon, high in the sky. I am just repeating
what Dr. Nassau said the other night. We know we don't any
longer have the wild blue yonder. He also mentioned the fact that
they have now recorded on a photographic plate an obje~~ that is
estimated to be six billion light years away. I have no real honest
conception of what that distance is. The nearest star )s, four and
a quarter light years away. That indicates a tremendous void, a
whole lot of nothing, which is the reason why galaxies can collide
and stars merely pass each other, because there is so much space
for them to pass in. I think we can come down a little closer and
say that when you look at the sun, of course, through a filter, do
you ever happen to think of it in the light of what the astronomers
tell you, and realize that when you look at the sun it is not there.
It is four diameters to its right. We say there is the sun. Look
at the sun spots on it. So we have to remember that it is 93 billion
miles, or a matter of just eight minutes and nineteen seconds away
from the earth; it is a case of "was," not a case of "is."
That brings to mind this project they are working on to try
to hear communications, hopefully, of an intelligent sort from some
planet or from some distant star. You must realize it would be
at least 50 years on the average anyway before we could send out .
any kind of a reply. If we were lucky and the telephone service
was good, we would have to wait another 50 years for it to come
back. I don't look for it before 100 years after our time, but others
can take over. When you multiply that in time and distance, to me
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it is not going to help very much because of the terrific lag in time.
N ow we come a little further into our atmosphere to see what
is going on down there. It looks like it is getting hazy up here.
We might even lose our stars. In that case it might spoil the rest
of the show, but let's wait and be patient. Sure enough, we are
landing in fog, although it isn't too dense. Unfortunately, the sun
isn't showing. We will have to do something about that, so I will
have to put a little motion to it.
We don't have a reverse on our instrument, and this is a very
unusual situation to go back up to the stars and planets. Even the
stars have been pretty well blotted out by fog and mist. So do we
have a sun? It looks pretty unpromising. It looks like rain. Let's
hope that we are able to see one of the most beautiful sights in the
sky, under these conditions with the sun behind us. We hope that
the rain over in the southwest will occur. If you will all be patient,
it might. Sure enough, there we are. If I remove some of the
extraneous material up here, it would be a little more as it actually
is. (A rainbow appears.)
Here we have a fine rainbow and also the effect of rain clouds,
which is quite natural. In that primary rainbow we have the
colors of the spectrum: violet, blue, orange, yellow, and red, running from the inside out. There is a secondary rainbow, somewhat
fainter, which has two characteristics which are different. It is
outside of the primary bow and the colors are reversed as you
run through the spectrum to the violet. It is only under very good
seeing conditions, the rain in conjunction with light and sun, that
you can see a secondary bow. The reason is that the beams have
been reflected twice instead of once as in the case of the primary
bow.
When you see a point of color you see a drop of rain that has
fallen through a point for a very short period of time, instantaneously you might say, where the ray of the sun, the sunbeam, has
entered the drop, has been reflected and refracted in it back to your
eye, and that part of the spectrum reaching your eye in this
case is red. As that drop goes by, others immediately take their
place, so you don't see a substitute; it is so far away and so rapid.
That part you see as real, as it continues to fall, will take other
positions that give us other parts of the spectrum. It changes from
red and goes into ultraviolet. That would be black light and you

cannot see it. At the end of the rainbow I hope you don't expect
to find a pot of gold. We would find it too heavy to transport. As
you know, that idea is only a story.
Now the thing to rememqer about the rainbow is that it is an
individual rainbow, as its center is the shadow of your head. If
somebody is 10 feet or more to your right, to the right of tlie rainbow, if he is nearer to the rainbow than you are, his rainbow is
smaller because the cone of light from the same plane of the curtain
of rain is smaller to his eye.
Just imagine this gigantic cone. The base of the cone is the
rainbow. Therefore, it is highly individual. If you were in an airplane and you saw a rain cloud coming up with the sun behind you,
watch carefully; you might be fortunate enough to see a complete
circular rainbow with the shadow of the airplane inside it. Of
course, it will look fairly in the center. If you were in the tail of the
plane and took a picture, the shadow of your camera would be at
the center of the circle; therefore, the airplane would be off center.
Where you are in the tail of the plane, there would be the center
of the arc. I know what I am talking about, as you will see.
My wife and I once had a chance to get such a pi.ctl~r,e. I told
my wife to get the camera ready and snap the picture when I gave
her the signal, but the plane we were in was bouncing back and
forth. The picture was difficult to get as the plane was bouncing
in and out of curtains of rain. But it was worth the effort as in
the picture it is easy to measure and determine the rainbow.
It is hard to believe that some ancient people were afraid of
the rainbow. The rainbow is somewhat like your ,shadow. You
try to run away simply because of the distance. It appears to be
tied to you. It seems rather ignorant that ancient people took that
fact to be something to be alarmed at and, therefore, were afraid
of rainbows.
Rainbows are very easy to generate. This happens to be a
refraction type of rainbow, one similar to the type you actually
see. The raindrop refracts the light, and rainbows can be made
by the refraction sometimes. That is cheating-that opens up the
red. The one at Hayden Observatory, showing a secondary bow, is
made from gratings, and it shows its proper order, its linear dispersion, and the red is opened up a little more.
Sometime when the sun is setting and you don't mind possibly
getting wet, why don't you take the garden hose and throw the
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spray as high as you can away from the sun with your hack toward
the sun? If conditions are favorable, you can get a good secondary
rainbow. I have never been able to do so; I get superimposed rainbows instead. However, I have been fortunate enough not only to
see the circular bow, but also to see it with five of these main white
supernumerary bows inside. In trying to get a completely circular
secondary bow by a secondary measure, you are getting the spray
so close to you that if the wind shifts or if you shoot too high, you
will get wet. A rainbow is a very simple thing when you understand it.
There are three ways for us to lose a rainbow. The sun can
disappear. That is the source of light. The raindrops could fade or
disappear and clouds come over the sun; the rainclouds could go
away and not be present for this phenomena, for this particular
position in relation to your eye and the sun; or it could simply
stop raining on that region and you would not see a rainbow. In
this case, we have lost the sun. I don't know whether the clouds
have gone away or not, but I think we can soon tell if we wait a
moment and look around.
I would like to take this opportunity to show my appreciation
to our very cordial host, Mr. Dan Snow, by bringing on a little
snow. Well, you can see that here at the end of August in Cleveland it is pretty hard to have an acceptable snowfall. When we
are in New England, we just wait a little bit.
That concludes my remarks on the projectors I have here. I
brought along a portable rainbow projector which will be set up
with the instruments later on. I will talk to you folks about it, and
you may actually tear it apart it you wish. With these diagrams
and these helps, I hope that I have given you something so you can
construct your own rainbow projector. This projector was made
at Stamford 11 years ago. We haven't used it continuously. We
think that it has been faithful. It could be made simpler for a
smaller projector, and it can be used for other things.
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Although we cannot see here the materials which the speaker was
demonstrating, we can still learn much from his felicitous presentation of a number of instruments and gadgets, many of which can
be built using the simplest of materials.

I WON'T TAKE very much of your time. I will simply explain
about these things I shall demonstrate. I want to do three things.
I want to show you some of the things I have developed for adult
education work in astronomy. Then we will have ~orl?-eone come
up who knows more about all this gadgetry. After we dim the lights,
try to accommodate your eyes so I can show you the projectors
that have been used by Steve Stackpole here.
Seeing the two pictures of the bears, the one of mine and the
other of Bill Dutton's and the long tail, and after hearing the remarks made by the previous speaker this morning that the children
know much more about astronomy than we did at their ages,
reminds me that it amazes us to find out now what they do know.
As Dan Snow told you about the figures, probably a lot of you in
your lectures when you talk about the bear, to account for its long
tail, use this story which I do, about the man who grabbed the
bear by the tail, whirled it around, and threw it up into the sky,
and that accounts for the tail being stretched. I usually tell that
story to school children.
Then, of course, we have a question period after the lecture.
One little eight-year old Cub Scout came up to me and said, "Sir,
when the man grabbed the bear how did he attain escape velocity?"
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So I very quickly recommended one of Willy Ley's writings. I
figured he was ready for them right now.
We have a lot of things to do. Herb, I will leave you some
time. Incidentally, it is my pleasure to show you one of my
students. Herbert was one of my physics students.
We, as planetarium demonstrators, are in a unique position to
spread the gospel not only to teachers but also to other adults.
Here is a suggestion: As you probably know, the Ford Foundation
for the Advancement of Education makes available through universities an amount of money for hiring instructors to give adult
education courses through the high schools. The last two years
I have been doing that. Two years ago, at Ferndale, Michigan, at
Detroit last year, and this year at Birmingham High School. That
course is open only to adults 21 years or older who are not in
school.
It is the ideal course to teach-no homework, no examinations,
and no academic credit. People come because they want to take
the course. I look forward to giving it again.
Now in connection with the adult course sponsored by the
University of Michigan and underwritten by the Ford Foundation,
you might be interested to know that they pay very well.
I will explain these gadgets. I will explain briefly the things
they do. If you would like to take notes, everything is free. We
have no secrets.
What you do need is an adequate supply of coat hangers. With
the exception of a few, most of these gadgets here are made from
clothes hangers. At Cranbrook we don't have the money they have
in Cleveland and we don't have $1,500 to go on trips, so we have
to ~e economical. As I go through you will see the various gadgets,
whICh I got out of teacher interest, made out of coat hangers. If
you have a spot welder in the school shop and a little paint, you're
in business.
You see these things in the textbooks in astronomy. They are
hard to visualize because they are on a sheet, a pattern. The
model puts across the various coordinate systems, the meaning of
time, the meridian, the ecliptic, the raising and celestial poles.
I started over this gadget here. All these were labels. If the
stars are complicated as we point out, one by one, they do have
meaning. This looks very complicated. That is the way this thing
should be. We start out with this thing by taking this globe out
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of here, and you are here, the stars up here. You look at a star. It
has altitude, the zenith distance. The azimuth, the diurnal circle,
the declination, the equator; I won't go on. We put the earth in
the center, and there is meaning to all these things.
This other thing goes on the horizon. This continues to the
South Pole; but the earth is bought in the dime store, a-nd is a
pencil sharpener. Take the pencil sharpener off and we have a
nice earth. Here again, we point to the north celestial pole. The
ecliptic and Aries is here. With this thing we put it across.
Now let's see, the hour angle is siderial time. Here is the hour
circle. It is past the meridian. That's the local hour angle plus the
right ascension, and you have a feeling then of time, which is very
difficult to put across to students. With a model such as this, you
have it, and it is very, very easy. Y~>u color it. Use yellows for
circles here and other colors, and so on.
We had a nice demonstration by Bill Dutton on the' seasons.
You can see another one in the textbook like this. All you have
to do is get some plastic and rope from the school; this is clothesline. Now you have the shape of the earth's orbit and the.-fact that
the closest distance of the earth to the sun is near the -first day of
winter and the solstices and equinoxes and all that "sort of thing
in here. That one in relation to this one should be typed. That is
the celestial equator and this is the ecliptic-now it is horizontal.
Another thing you can do. It puts across the idea very well in
three-dimensional form. That is what the planetarium does; it acts
as a three-dimensional blackboard.
N ow we go on from these coordinate system things. We go on
to the telescopes in connection with this one over here. I have a
simplified diagram; there are not so many coat hangers in here.
I have a little model of a telescope I put in here, altazimuth and
equatorial, to show the advantage of equatorial mount; and as you
go across you follow the diagonal circle where you have it. That
is elaborated on these gadgets over here. Let's take this one here.
Just a couple of tacks and you have a mount for a telescope.
Now as you think about buying a telescope, look at Unitrons
and for $125 you can get a two point four, pay $100 more and yo1,J.
get the equatorial mount. People ask you, "What kind of a telescope shall I buy?" It depends on what kind of money you have.
Straighten up the polar axis to demonstrate azimuth, which is
the number of degrees from North. Now follow a star across. I
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have to come up and come across, two movements with altazimuth.
I have to come up with the altitude and come across at azimuth.
All I have to do is to change this to an equatorial mount, bend this
axis parallel to this axis, line up the earth's axis. Now, all I have
to do to follow a star is rotate around the polar axis. The clock
drives it now, and only one movement. And that puts across the
two types of mounts in the telescope.
N ow as you get on into astronomy and equip your telescope
with setting circles, those things you can't see in the sky, and you
want to find them by declination and you have to have setting
circles, that is pretty hard to put across to students.
Now this thing here is so tipped at 45 degrees, and this is the
other angle or right ascension axis. N ow you simply make this
by building it out of pipe. Actually, for your latitude you ought
to have a fitting which is 42% degrees and a sleeve about 42.
People don't think of 42-degree altitude. The plumbing people
don't make 42, so we have to take 45. In Michigan we can always
put a block of wood in there.
Now I won't tell you how to do it. Any of you who want to
learn how to set it will get a big kick out of it.
I have a magnification one power telescope. Its advantage is
that once you get the thing set in here you can take it outdoors
and be thrilled as you can see the stars through here.
Now how do we get the parts for this plumbing job? This is
aluminum tubing. These nicely drawn circles-probably you are
familiar with this booklet, are you ?-"Time in Astronomy," one of
the best things written about time that I have seen. It is a topic
which is always difficult to understand yourself or teach someone.
This explanation is from Edmund Scientific. It used to be called
"Salvage." They have become scientific-and the price is sixty
cents. In this book it tells the siderial time for your location
for every hour of the year, a very nice book. Included in this book
is a sheet printed with these setting circles right here. I just cut
those out and mount them on plywood. That is where I got the
drawings. It tells you how to work one of these things.
N ow I must apologize to you three who agree with Dan. We
all have likes and dislikes. Mythological figures-some people like
them, some people don't, but children like them. Well, you either
like them or you don't. I don't like to have slides projected up
here other than anything you can see in the sky. That is my

prejudice. I feel I am entitled to that at my age. I like to have
people look through telescopes, such as we have. I think some
demonstrators make it too much like a class-room.
I made some of these gadgets. I first made the clock in the
sky as here at Cranbrook, as I said, we don't have much money.
We have to have ingenuity and make things with what materials
we have. In the Schultz family we like soup, Campbell's soup.
That is a tomato soup can. We use a Campbell's soup can because
it is the right size to accommodate a Mason Jar ring. (Mrs. Schultz
doesn't know I went to the basement.) I like a Mason jar because
it is open at the end. We go to a constellation chart and steal-I
mean adapt-some of the figures we see in there, trace them, if
your conscience will let you, and change them a little bit. I might
mention one thing. These figures are not always the right size to
go on the sky up here. Just in passing, I might say I did, make a
scale to project up here and got the right position.
I draw these figures on white cardboard, with white India ink,
very small. I photograph these, borrowing some of Steve~s filmsthat is Kodolith. It is a process film. You will have to experiment
with it. Don't expose it too much. If you do, the lines won't stand
out as well. After you have determined the exposure," Y0U make a
slide or a little transparency inside the Mason jar ring. You cut
another piece of coat hanger for a little ring and make a little ring
looking in the transparency. Now with the Campbell's soup can, a
little piece of aluminum tubing on which we have mounted a little
piece of fiberboard, and a little socket in here, holding a G. E. 31
light, we now have a projector. We go to the dime store and get
some of those paper clips, and we can clip it on anywhere on the
machine.
With the Big Bear I have a big arm to clear it; it was interesting to see the Big Bear go around the North Star. However, we
found it interfered with the moon setting. These things are in the
way, so what we have done at Cranbrook, we take the little projectors and stick them around. In my hurry to get away, I forgot to
bring along the bar that goes across here, and on which I can
mount all these projectors.
We take off the geocentric earth projector and there is a bolt
through there, and on this we have a bracket here, and we preset
them. Did you notice Mrs. McMillan in her demonstration had all
these projectors in the right place?
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What is the advantage of the Mason jar? I can make up any
number I want to. I found one disadvantage. We got tired of soup.
Here is another thing I am going to illustrate. Notice I have the
light bulb on this valuable business here. Now it doesn't make any
difference how big you photograph this thing. If you photograph
it the way the projector is made here, you have to get the exact
size. That is very hard. You don't have to worry because you can
push the light bulb. You have a business here so that you can
turn it on this way and you can rotate this way. You can register
it in no time, any place, any position. You can make as many as
you want and put them on here, and you are in business.
I have gone to a larger projector mainly because I had to get
the Dragon and Little Bear and the three figures of the summer
triangle, so I went to Dole Sliced Pineapple. Why Dole Sliced Pineapple? It is just the right size to accommodate the big Mason jar
ring.
So, with a little bit of altering, take a little paper and spread
it out so it just fits. Then you get these gadgets here. That is it,
except for the two things I would like to demonstrate. I might
show you, for instance, one more thing when we started these
projectors. When we started these things we started with just the
one. The clock was stopped and we had the bear and we added a
dragon and a lyre, and then we had the triangle. Pretty soon these
accessories with a rheostat to bring them up got clumsy, so we
said let's get more scientific. I made a control box. You can come
around and see that. It is a regular standard radio box with six
switches on the six sockets. These plugs are standard equipment,
which you buy in the radio store,"a 10 ohm rheostat and a fuse.
Let me stress something very important: any time you make any
auxiliary equipment be careful of your wiring. For instance, I
have rubber droplets in there. You can't afford to have a fire in
your planetarium. People get frightened and panicky. Be careful. You have to have all your wiring protected as you don't
want a fuse blowing, or a fire, or some other kind of trouble.
I do want to say that Steve Stackpole, one of our consultants
at the Institute of Science at Cranbrook, did have $1,500. He saw
John Cavanaugh and borrowed from him his ideas of a meteor
projector; he also went to Dan Snow for help, and there is the
aurora projector that resulted.
We want to illustrate two of the projectors we use. I heard

your comment, and I would agree the meteor is too fast. We had a
fast one going across the sky and it didn't look natural. It was too
fast so we slowed it down. I will just illustrate this thing, and if
you want to come up and see how this is done, it is right here.
I hold in my hand a button. When I push the button the
meteor comes on. That comes down. It takes about ten qminutes
for some of the old eyes to adapt to darkness. Get the stars all the
way up. Here again, this one can be adapted to take the radiant
any position in the sky you want. It is a random thing. Let's see
if we have any. Let's come over here to the Southeast. Let's come
to the East. We make clouds in the sky, and let's have one in the
Northwest. (Shooting stars appear.) Let's come in the South. I
am holding down a button and I can let the button up and shorten
it.
One more here, and that will be enough. N ow I don't know
if you like that or not. We can take the reading any~here we
want to. It is the aurora projection, and here again we can build
it up when we want to and tell how the aurora is formed.
Are we ready for this, Steve? (If I can find my way in the
dark here.) All right, in the northern hemisphere we see the
aurora as a field appears in the North. Let's see if we can see anything up there. Can anybody see that glow? See it up there now
-the pink? As your eyes get more adapted to darkness it comes
up. Mine aren't very well adapted yet. Is it realistic? A curtain
effect. Sometimes you see the rays coming up from the horizon.
How do you do it? See the rays? We have no secrets here,
so if you would like to come up later on, you can see. As your
eyes get more adapted, this becomes more and more beautiful. That
is coming off a reflection of foil. I don't know whether it is Reynold's Wrap or Kaiser.
Those are the gadgets. I know I have forgotten a lot but I
want to let Herb have some time here. If you are interested in
any of these gadgets, I have them on the table. I will be out there
to help you.
Thank you very much for your attention.

RECENT DEVELOPMENTS IN PLANETARIUM ACCESSORIES

RECENT DEVELOPMENTS IN PLANETARIUM
PROJECTORS AND ACCESSORIES

HERBERT N. WILLIAMS
Spitz Laboratories, Inc.

More important perhaps than the new instruments mentioned here
are the implications of the remarks on a progressive outlook for
teaching in the planetarium. The speaker warns against the planetarium show being too strongly committed to entertainment.

ACTUALLY, THERE ISN'T too much to say. I think an awful
lot has been said. I have an idea a great deal more will be said that
will carry a lot more authority than if it came from any of the
suppliers of this type of equipment.
I will say to you, because a lot of you have asked questions
about recent developments, that I am interested in looking back,
as I have here this afternoon, to the first of these symposia two
years ago at Cranbrook when we were all together-I won't say
we were not faced with problems, but then they were entirely
different.
Certainly, today, with new things going up into the sky almost
every week, with John Kosoloski's job alm()st reaching emergency
proportions, as well as those of some of the rest of us, we do face
a different problem in planetariums than we did two years ago.
Therefore, two things have had to happen: Instrumentation
has had to change, and our approach to education has had to take
on an entirely different complexion.
We are coming out with an instrument, the conception of
which began shortly after the Cranbrook meeting when we began
to examine methods of miniaturizing. We have done a marvelous
job of miniaturization of the complex planets. Projectors hereto86
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fore have demanded very large instruments and very complex and
powerful pieces of mechanization.
I would like to have brought one of the planet cages with me
this afternoon. They are on the instrument back at work, and our
patent attorneys don't even want us to show pictures; but I will
say that our Mars is as accurate as Mr. Zeiss's machine, 'and enclosed in a cage much smaller. We have done it by completely
retrogressing, in a sense, the advance knowledge of the solar system. This approach gave us a very beautiful opportunity to lessen
the mass and hence miniaturize what we were doing simply
because our projector needed but one of two things. Here was the
key.
This instrument, the projector, will be available with a new
method of changing the brightness of the planets, depending on
where they are in their orbits relative to the earth and ,sun. We
will have remote controls, so when you are out in the center you
don't have to run back to the console.
The moon will go through its phases automatically. If you
don't like the way the moon does it, you can throw orr a switch
and do it yourself.
I think that it will be something completely new iIi the planetarium field, and that it' will be the planetarium of the future.
Mr. Schultz talks so fast that your mind goes haywire with
all this activity up front, but there is even a more important thing
which is completely true no matter what instrument we have,
a middle-of-the-road one, an old one, or a new one. We must utilize
to the best advantage the few brief presentation moments anyone
given class can spend under the dome.
We have talked to people like Mr. Kosoloski and to such individual members as Jim Fowler and Dan Snow and some of the
others, who have been involved in stardust gathering, and we
realize the whole system needs an outline, a syllabus, or a guide,
for the correct use of the planetarium to the fullest sense of the
defini tion of the word.
Thinking that youngsters in any semester will probably not
get to the planetarium more than twice unless they are very lucky,
we cannot bedazzle them with things that might better be done in
the classroom. We have to remember that in those two brief
periods they are going to have a look at the night sky over which
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we have control, and we are going to have to make the most of it.
We are hoping soon to publish a syllabus which will at least help in
the whole presentation. This is what is taking shape now. It will
include the whole procedure, from the time the reservation is made
at the local planetarium through the demonstration itself and back
into the classroom for effective followup, so that the hour at the
planetarium will remain part of the youngster's experience for the
rest of his life.
This sounds pretty ambitious. We are going to be involved
with the tapes of shows and, what is more important, with the correct pronunciation of these star names and constellations as decided by the International Astronomical Union. We are going to
be involved not only with the bibliography and vocabularies but
also, I think, with a whole new approach to planetarium education.
This is something that can't be done too late; it may be done too
early, but somebody once said that two years from now our whole
approach to astronomy may be entirely different from anything
we know now.
I hope as we get into our own programs that we will have a
chance to talk these things over personally. I hope that with assistance we will get some traveling in this year. I hope, too, that
we will not forget one thing that two people brought out. I was
interested in what Dr. Nassau said about it. He is a research
astronomer, and one of the greatest human beings and teachers.
And Margaret Noble today also stressed this important point:
some of us try to do too much to entertain.
I think we will have to instill one idea in planetarium demonstrations to make them worthwhile, and I think we are going to
try to work this out in the syllabus as best we can.
That the sun is 93 million miles from the earth is of no importance. The revision of the age of the universe is now 100 billion
years, as Dr. Nassau said. They came up with that in the New
York Times yesterday. Nor is it important that the farthest galaxy
we can find is some six billion years away. These things are all
interesting, but the important thing is that we teach in the planetarium the facts we know.

THE USE OF SLIDES IN PLANETARIUM PROGRAMS

DAN SNOW
Cleveland Museum of Natural History

The difficulty of procuring slides may be alleviated by making
your own. In this way you get the slides you want. Suggestions
are given as to procedure and the best types of materials to use in
producing such slides.

I UNDERSTAND there are planetariums where .there are
some arguments as to whether slides should be used or :not. The
objection is that they spoil the illusion. This is true, I am sure, but
I think that the good that they can do far outweighs any spoiling
of the illusion.
They have to be appropriate. They have to be doing something
for your program. I think when I first started out I had the tendency to use too many of them. It is only when you have something
that really needs a visual explanation that a slide needs to be introduced. I expect this is pretty elementary, and you probably all
realize it.
Probably the greatest difficulty about slides is obtaining them.
There are two places: International Film Organization and Astronomy Charted. I asked both organizations to send me samples.
I got some literature from Astronomy Charted but no slides, and
I did get two or three typical slides from International Screen
Organization, which I will show you.
Really, the best source of slides is from your own photographer.
The wealth of material available in books to be made into illu&trations is so great that if you have someone on your staff or
someone who is interested enough in the museum, who knows
89
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photography, it is possible to get a greater variety and often a
better quality.
Now there are some peculiarities about slides that you don't
meet in most photographic operations. If you go down to the photo
supply store and tell them you want to make some lantern slides,
they may sell you lantern slide plates. These went out of real usefulness years ago, but they still put them on glass. Some of us have
come to think that if it isn't on glass it can't possibly be a slide.
There are many materials that are much better suited than lantern
slide plates for making slides. One that we have had particularly
good luck with is something that is called Gravure Copy. It is like
Kodalith, really a graphic arts material. You will find that the
average photographer never heard of the stuff, which is too bad,
because it is the ideal copy material for any sort of copy. Those
of you who know photography will find this material peculiar in
that with increased exposure the contrast increases. With most
photographic films, if you over-expose them, your curve of contrast
falls flat; and all you do is fill in your shadow, so you get an increasingly flattened negative. With this film, the more you expose
it the more contrast you get from it.
To an ordinary photographer it is a puzzling thing, and it takes
a little trial and error before he can use it well. You use this film
and you cut it out and put it between two pieces of glass. It doesn't
have to be on glass. There is no law that says it has to.
The other material that I would recommend to you is something Mr. Schultz referred to in relation to his drawings: that is
Kodalith. Again, this is a material that is used primarily in the
engraving business. It is absolutely incapable of seeing a middle
tone. Anything on a properly exposed, properly developed piece of
Kodalith is opaque or transparent. You can see the obvious advantage when you are doing line work.
I would like to urge you to do this: We always feel it has to be
an original black line on a white background. That is the way the
slide has to show. Under any circumstances this is liable to be
painful if you have more background than drawing. In a planetarium, of all places, you do not want that great big blast of white
light you would get from a positive slide. What you should do is set
your camera up to take the right size for your slide to begin with
and use that negative for the slide, because there you see your

black line will be transparent, your white background will be
opaque, and you don't get that awful light that you would from a
positive drawing.
This stuff is really terrific. I t is well worth the effort to learn
how to use it, and you do have to learn. This stuff is even more
puzzling to the average photographer than Gravure Copy~ With
most films you have quite a bit of leeway in your exposure. With
Kodalith you have to be pretty nearly on the head, and you have
to stick to the recommended development. You will find perhaps
your first trial will get black right away. This is no good. You
shouldn't see an image on there in less than a minute and a half.
Give it a full two minutes development. I am getting technical in
the hope that if you don't understand these things yourself, you
can take them back to the photographers, you know. This is Eastman material, but all the other companies have something 'similar.
This is the ideal film when you are squeezing a big picture
down to a small size, as a 2 x 2 is, because its resolution is unimaginable. If your lens is good, you can go to some mighty small
lines and still have good detail. You can take this stuff' and use
just ordinary water color. I don't mean the kind you "ge.t out of a
kid's paint box, but photographic water color. If you want a color,
you swish it across the emulsion side. It will take two or three
coats to give you a little change or emphasis on something on a
slide. My slide of the old Cepheid luminosity curve and the new
curve are different colors. It is easy to go over that transparent
line against the opaque background and give yourself some color
in your slide.
Now if you are going to make your own, this is the opportunity
to get a good collection, because there are many places you can
find these illustrations. I have found as a rule that if you will write
the publisher and tell him what you want to use them for, you will
have no difficulty at all. The only stipulation they will make is
that it not be used for commercial production, resale, and things
like that.
I want to recommend to you particularly as a source of illustration The Encyclopedia of Astronomy. Many of you know the
old French version from many years back. Now it has been translated and published. It has such a wide variety of illustrations
that you can practically get a set of all the slides you need out of
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that book. I couldn't read a word in it, but the illustrations were
worth it, just as a source of slides.
So really the good answer is home-grown slides, but Astronomy
Charted has a wide range in its catalogue. I am not familiar with
the quality of the slides themselves. I don't believe I have ever
seen any of them. I can't tell you anything about that. Obviously,
if you can develop your slides in your own organization and
in your own home, you are going to get what you want, not somebody else's ideas of what you want.

SPECIAL PROGRAMS FOR SPECIAL GROUPS

HAMILTON LYON
Buhl Planetarium

A number of ideas for shows to attract all levels of the community
are offered, as well as information on public relations with press,
radio, and television.

GOOD MORNING, ladies and gentlemen. It is nice to be with
you this morning.
I brought some publications along that Mr. Snow has lust carried out of the room. I tried to get a sample of all the things that
we do and the publications we use to promote the variolls '.problems
we have at the Buhl Planetarium in Pittsburgh; so if you are interested, as you leave I suspect you can find them out there on the
desk.
I am not posing as an expert, I assure you. I am quite sure
that some of the things we do in Pittsburgh would not fit your
situation, and perhaps some of the things you do in your location
would not fit the situation in Pittsburgh. I think that we have
found that as a matter of trial and error. We have to find just
exactly what appeals to the community and what the community
wants and what we can sell.
As IVlr. Snow said, we have a very wide program at the planetarium, the result of about 20 years of trial and error.
First, I think that perhaps I should touch on what we do for
adults. The program for young people is much wider, of course,
and brings in more people; but I think we are concerned, all of us,
with trying to secure better attendance from adults. I know that is
our problem, and I suspect it is your problem, too.
I think you have already gone over the matter of sky shows
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in one of your other meetings. Everyone of our programs, regardless of what it is, whether it is a school program or an adult program, includes a sky show. The sky shows, of course, are the responsibility not of the public relations department but of the technical staff and the director of planetarium shows. But we can ask
people in public relations and people in the promotion field to offer
suggestions, because we have found, as you probably have, too,
that a sky show which is merely a star lecture after a while ceases
to bring in adults or children. You who have been in the planetarium business for a long time know that for the first couple of
years you probably have to turn people away, but after that you
have to produce something dramatic to bring them in. We try to
produce something of the dramatic in our planetarium that will
add luster to a mere lecture. I am sure you have all heard people
say, "Sorry, I have seen the planetarium show," or "I have seen
the sky show." That was five or ten years ago. They have already
seen a sky show, so you have to add some embellishment to bring
them in again.
. That is what we try to do: to bring them in. I think the shows
which hring in the most people are shows that tend to be dramatic.
The two religious shows, our Easter sky show and our Christmas
sky show, are well-attended. The other things we did that brought
in more people are the weather show and the various rocket shows
to the moon.
Right now at the planetarium we are producing a show called
"Spy in the Sky," in which Mr. Draper is sending across the sky
the various models of satellites that have been sent up over the
past several years. I think it is one of the best shows we have
produced, but it is not getting the response that we hoped it would.
I don't know what your experience has been during this month
of August, but our August in Pittsburgh has not come quite up
to other Augusts, in the past five or six years. Whether that is due
to economic conditions or whether it is due to people spending
longer times on vacations, I don't know; but I do know it is a better
sky show than a great many others that have been produced. Yet,
people are not attending as we think they should.
Now, in addition to our program of sky shows which we offer
for adults, ever since the planetarium opened we have had a
series of adult evening classes. Now that, of course, depends on
your facilities. For example, we don't have a great deal of space.

We have found that the adult classes appeal for a certain period of
time because people at that particular period in history are interested in a certain field of knowledge. For instance, during the
war, we had tremendous classes in geography because people's
children were in strange places on the earth that they had never
heard of before, and they were anxious to learn where the'se places
were. So we had great attendance. After the war was over, you
couldn't sell a geography course. We also had tremendous classes
in celestial navigation. After the war, there was little interest
in that program. During the war we had classes in mathematics,
in chemistry, and in physics, courses in which young men were
interested because they hoped to be engineers or go into the
Air Force. Now we just can't sell such courses.
About five years ago we hit upon the idea of offering photography as an adult program; it has had a tremendous response that
carries on evenings to this day. We have ordinary courses in all
phases. It is good public relations to have dark room techniques,
movie photography, and every other phase of photograpny in which
people seem to be interested.
We have also given courses in electronics which have proven
very popular because people are interested in radio ~nd television.
We have also offered courses in radio and television which have
been well responded to.
Now such offerings may not fit your situation at all. They may
not be successful where you are located, but those are some of the
courses we have offered for adults and found that they would
draw people. In a good many localities I know that you have had
excellent experience with your program for amateur astronomers.
We had an amateur astronomers' organization at the planetarium
from the time it opened. We provided a room for them with equipment, light, heat, and other facilities, and in return we asked them
to man our Siderostat. For about two or three years that worked
fine, but then as interest lagged we had to take it over ourselves.
As time went on we decided that here was a room in our institution which was badly needed, but which was used by a very few
people for a few hours a week or for only six unit hours the year
round. We decided that was not the proper use for the space which
the Buhl Foundation was paying for. It just happened at the
proper moment that the John A. Brasheer Settlement offered new
quarters for our amateur astronomers, and they have moved their
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telescope making department to the new Brasheer Settlement
House. Now we have the space which we are using to advantage.
They are welcome to come to the planetarium and use our facilities
for a meeting place, but they no longer have a workshop as they
did for more than 20 years.
I don't know how it works in your community, but I think
adults are pretty much like children. After the novelty of the new
toy wears off, they kick it aside and do something else. We have
also found, and you have probably, too, that there are two types of
amateur astronomers: one is interested in studying the art and the
other is a fellow who wants to know how to build a telescope. He
builds one telescope and after a while sells it or gives it away.
He builds another telescope and after a while that business wears
off and he goes into something else. So I am not so sure that your
program, whatever it is, with amateur astronomers, will prove to
be real lasting.
Now our program so far as it affects the children's program,
the school program at the planetarium is one which everyone talks
about as being so extensive and so wide-ranging. Among the
literature that I brought with me this morning is a piece we call
our School Calendar, which we send out to about 4,000 schools in
the tri-state area at the beginning of each school year . We draw
from as far north as Erie and as far east as Altoona and as far
south as Charleston, West Virginia, and over into our neighboring
state of Ohio.
About 1946, with the cooperation of the Board of Education of
the City of Pittsburgh, we organized and promoted a series of
science tours for junior high school students. A committee from
the public schools met with our scientific staff and we formulated
a science tour-for the seventh grade first semester, seventh grade
second semester, eight grade first semester and eighth grade second
semester, first semester ninth grade, and second semester ninth
grade-that would dovetail with the class work they would be
doing at those grade levels.
So, in September we begin bringing in these youngsters in
groups. They come with their teachers who have been furnished
with an outline of this particular tour and what we are going to
present. Thus, the students should have some background before
they arrive. There is another thing we find that is very discouraging and very disappointing which may happen to you. We find a

principal sends a group of pupils out on a field trip frequently with
a teacher whom he can best spare. It might be a gym teacher or
a home economics teacher; in more cases than not, it will not be
a science teacher. What hurts us is that, first, the school didn't have
enough interest to send a science teacher; and, second, when these
teachers return to school they make a report on a form fnrnished
by the Board of Education, on which they make an appraisal of
the trip. Of course, if the teacher happens to be a history teacher
or a gymnasium teacher, his evaluation of the tour isn't worth
vex:y much. Fortunately for us, the Board of Education realizes
that, and they don't pay too much attention to the evaluations.
Perhaps it would be better if they did, for us and for them, too;
but that is how it works.
I t may be of some service to you to know the names of these
tours. The first one in the seventh grade we called H,The Sun
Rules Our Heavens" and we use our Siderostat Telescope for this
tour. We have our Hall of the Universe where we can show them
the exhibits on how the sun affects their lives. Then we have a sky
show. It used to be that when they first started, we des~gned a sky
show for each one of these particular tours; but the Board of
Education finally told us that they were very happy"with. any sky
show we might give. They felt sure the youngsters would profit
by whatever was being given the general public. So they get whatever sky show we are showing the general public.
I also find this is true of the sky shows. We had an idea that
we should have a special children's sky show for youngsters maybe
in the first three or four grades, and I know that is done quite
widely; but we have a lot from the second or third grade who come
in with their teachers, not for anything special, but just to visit
the planetarium. I have asked these teachers if the children understood the show, if it was over the youngsters' heads, if they enjoyed
it, and if they got anything out of it. The teachers all replied that
the children got much from the show. I don't think it is necessary
for us to bring the show down to a low level for small children.
I find as I go along with these kids in science fairs that they
are way ahead of me. Maybe the youngsters in the third and fourth
grade don't need to be talked down to either.
The second tour at the seventh grade level is our weather tour
-"Weather On Parade." That is what they are studying in the
seventh grade, isn't it? We have "Energy Power in the Universe"
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and "Energy at Work" in the eighth grade; and in the ninth grade
we have one in biology, "Science Serves the Human Body" and
the other one is "Our Wonderful Planetarium." The latter show
was devised in the last couple of years at the request of the Board
of Education.
Those science tours continually bring in 10,000 to 12,000 youngsters every year at the planetarium. It was originally begun for
the Board of Education of the City of Pittsburgh. We promoted it
with all the other County Schools, Catholic Schools, and County
Independent Schools. The County Schools and County Independent
Schools are different from our Pittsburgh Public Schools in their
setup; but we promoted it in all the schools, and a great many of
them make use of it. We think it is one of our most successful
programs.
In the history of the planetarium, we devised for teenage high
school students a series of demonstration lectures which vary with
demand and with the times. For instance, satellites, rockets and
space would not have been a demonstration lecture ten years ago.
We were able to get from the Bureau of Mines, United States Government, two very good demonstration lectures for senior high
school, one on static electricity and one which they call "The Magic
of Fire." These are very good. I am sure that anyone in this area,
or anywhere in the United States, can get them from the United
States Bureau of Mines.
Then we have one in biology for the ninth and tenth graders,
"The Human Machines" and one in physics we have given for
several years, "Man Harnesses Light and Sound." There is another
that always brings in youngsters over the years, and that, of course,
is the liquid air demonstration which we call the "Magic of Liquid
Air."
These are presented in the first and second semesters and they
have to be given at a time, so far as we are concerned, when our
junior high school students are not in attendance. The teachers,
we find, object to mixing the junior high school students with the
senior high school students, and they object to mixing the elementary students with junior high school students. In Pittsburgh we
have a rather peculiar set-up. We have some schools that are
strictly elementary through the eighth grade, and we have some
schools that are elementary and junior high schools, and we have
some schools that are junior and senior, and some strictly junior,
and some that are strictly senior. There is a difference in the de-

portment of the youngsters from these various schools. The youngsters in a strictly elementary group are better behaved than youngsters in a mixed group.
I suppose the peak of our program at the planetarium for
children in science is undoubtedly our School Science Fair which
is quite a lengthy production, one that takes the time of OUi' entire
staff for about 90 days, takes probably 50 per cent of their time
for 90 additional days, and all year there is somebody working on
it. It is produced by the Planetarium with the aid of the Pittsburgh
Press. Now, since we are talking about public service and public
relations, Pittsburgh Press is a Scripps-Howard newspaper. It has
joined us in this venture, and each year has given literally thousands of dollars worth of publicity and promotion to this fair. I
don't think there is any other place in the United States where a
newspaper plays along so willingly with this sort of project.
We have about 2,000 youngsters now that will file th~irentry
blanks for this fair. Last year we had some 1,200 odd exhibits from
the seventh grade through the twelfth grade. Some of them were
individual exhibits and some were dual exhibits, where two or
three youngsters, but never more than three, work together on a
project.
The Fair is financed by industry in Pittsburgh. Forty-two
industrial organizations in Pittsburgh sponsor it and contribute
anywhere from $200 to $1,000. They lend us their staffs to judge
it. They promote it through their own house organs. They promote
it among their employees and employees' children. Many of them
offer special awards for any exhibit that is built in the field in
which they are engaged. Many of them give scholarships for
youngsters who are successful.
Our other joint sponsors are the University of Pittsburgh,
Carnegie Institute of Technology, Duquesne University, Mount
Mercy College, and Chatham College. They all offer scholarship
aid to successful youngsters in the Fair.
At the same time we are promoting the Fair, we are also promoting something we call the School Science Experts Quiz Broadcast. It runs for 16 weeks at Station WQED, which is the equivalen~t
educational station in Pittsburgh, and it is rerun over station
KDKA. KDKA has sponsored this show for about 18 years. Each
program has five youngsters selected from five different high
schools. Their selection is made either by reason of their school
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having participated in the School Science Fair, by the Pittsburgh
Public High Schools, or by the Catholic Schools of the Pittsburgh
Diocese. Each one of these broadcasts has a winner and a runnerup. From the winner and runner-ups Carnegie Tech and the
University of Pittsburgh will select students to whom they will offer
scholarship aid. The scholarships range in value from a nominal
scholarship to full tuition with a campus job. If a youngster has no
need for scholarship aid, they won't give it to him. There is no point
in giving Mr. Mellon's son a scholarship and depriving some youngster who needs it. If a youngster says that he has no money at all
~hey will go so far as to give him full tuition and find him a campu~
Job so he can go to school. I am sure this has resulted in literally
hundreds of youngsters, here in the Western Pennsylvania area
receiving a college education who might otherwise have been passed
by.

particular subject in a particular field of science in which he is interested and in which he has done special research. Some of them
are quite amazing. Believe it or not, during this Christmas period
when they don't have to go to school there will be at least 500
youngsters turn out for this program to discuss with their contemporaries scientific programs. Each one of these programs is
chaired by either a high school teacher or one of the university
professors; sometimes industrial people come in to do it. The program continues to be popular because so many youngsters are
willing to come in and give up their vacation time to attend a
discussion on science with their own colleagues.
When Sputnik was launched a couple of years ago, there was
tremendous interest in what was going on up above, though not so
much by adults. I don't know about you, but I have found a great
many adults who say, "So the Russians hit the moon, s? what?"
When Sputnik went up, we had a chance to meet with a selected
group of lecturers. We had about 175 adults registered for the
course, but by the end of those 10 lectures we discovered that the
attendance had dropped down to about one-third of the people
who originally registered for it. The next time we offered it there
were no takers, so we feel that people are not interested, at least
not very much, in what is going on in this field of space, Sputniks,
rockets and satellites.
But the interest of the youngsters is another story. We decided to try a Saturday class in astronomy for youngsters two
years ago. We thought perhaps we would get maybe 30 or 35. The
first time we offered it, 90 showed up; of course, we had to divide
the class. That was in a fall semester, so in the winter we offered
it again and added telescope-making. We had over 200 registered,
youngsters who came every Saturday for one to two hours to study
astronomy and to make a telescope.
Then it occurred to us that maybe if this worked on Saturday,
it might work in the summer, so we inaugurated the Buhl Junior
Space Academy. We offered courses in rockets, mathematics,
astronomy, telescope-making and space medicine. Over 700 youngsters registered the first summer. Some of them came one h01}.r
a week, some two, some three, and some five. It seemed some
kids were there all the time. That was three summers ago when
we had 700 youngsters. The next summer, as I suspected, it dropped
off about 20 per cent. We had over 600, and this summer about 500

There has been a great deal of discussion, as you may know,
on whether or not there are enough scholarships to go around,
whether youngsters are being passed up who have ability and just
don't get to college because they don't have any money. There has
been a lot of research done on these problems. I did a little myself
just recently. I sent a letter to all the youngsters who were on the
b~oadcasts, presumably the best in science in their high school, the
pICk of the flock. Therefore, they would have the ability to handle
a college education. Since about 10 or 12 of them at the most will
get scholarship aid from our program, we asked those others
whether or not they were now in college, and if they were, whether
they ~ere getting s~holarship aid. If they were not in college, we
asked If they weren t because they didn't get aid. N ow there were
some 85 that responded. There were only two youngsters who said
they didn't get scholarship aid and they, therefore, could not go
to college without it. So, apparently, this business of youngsters
lacking in aid doesn't seem to hold as far as we are concerned.
At Christmas time we have another program for high school
youngsters which has been going on now for about 20 years, which
we call the "School Science Congress." Now this is a period when
youngsters are not in school. There is no compulsion from the
teacher so the students come on their own. We have five sessions of
this Congress, one in biology, one in chemistry, one in physics one
in general science, and one in applied science. On each one of ~hese
programs are five youngsters who have written a paper on some
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youngsters have been coming to the Planetarium all summer for
two, three, or five hours a week to study various phases of astronomy and telescope-making and rockets, and so forth.
The students range in age from 8 to 14. If you could see some
of these little boys and little girls-there are lots of little girls too
who come-you might wonder what they are doing or wh~the;
they are getting anything out of it or not. When we give them a
test, as we do, we discover that they put the old folks to shame.
Apparently, they read a lot of things, as I do not; despite the fact
that I am supposed to know about those things, some of the children know more about them than we do. That program has brought
us a tremendous amount of attendance. I suspect that after the
interest in space lags, there will be a considerable drop, but there
will always be 200 or 300 youngsters in our community who will
come on Saturday and during the summer to spend their time trying to learn something about outer space and about the stars.
A year ago we organized some senior high classes for youngsters in mathematics, and one called "Creative Imagination." People in public relations should know about creative imagination.
That was a new one on me, so I went to one of the classes. A
young fellow from Carnegie Tech was teaching it. I discovered
that what he was teaching was largely good study habits. In other
words, these youngsters were being taught to examine the subject
matter they were concerned with, to ask questions about it of
~hemselves, and try to come up with an answer. Anyway, it brings
In every Saturday 75 to 100 senior high school students and that
has been going on for two years. We are offering it again this year.
N ow I think that fairly well covers what we do at the Planetarium by way of promotion. So far as our public relations program
with our radio stations and with our newspapers is concerned. we
think the cooperation is very excellent. The announcements ot' our
sky. show~ and the announcements of our programs go out to every
radIO statIOn and to every television station in Pittsburgh. We get
sP.ot announcements continually. There may be something they
WIll ask you to do for them, particularly the radio and television
stations-the newspapers won't bother you very much. For example, they may want help on a program about space or about the
stars or maybe they just have a space on Saturday that they want
to fill in. We help them whenever we can, even though it takes a
lot of time. Last Saturday we were on the air for a half hour, on a
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show called "Spotlight on Parade." The topic was the one that we
are offering to senior or adult classes at the Planetarium beginning
in September. They gave us a half hour, not that they are so particularly interested in the topic themselves, but they think it is a
public service. You know they have to give so much time to
public service; thus we have been on that "Spotlight" program at
least four times in the last year. When they want something and
when they get tied up for a program, they expect us to respond. I
have gone over to the radio station on a half hour's notice and
filled in for someone. They are very willing to use what we send
them.
The newspapers have been very cooperative. They don't always
publish exactly what you send them, as you well know. When
your story appears, it may look a little different, but it will get
into the paper if you submit it. We are reduced in Pittspurgh to
two newspapers. We lost our other afternoon paper, so we have
a morning paper, the Pittsburgh Sun-Telegram and an evening
paper, the Pittsburgh Press. The Press is a Scripps-Howard paper.
They are both very cooperative. When we have anything unusual
that requires a picture, and it isn't very often we don't have a
photographer there to take a picture, I am safe in saying that 90
per cent of the time that picture is used.
In addition to these science programs I have mentioned, we
have branched out into other fields that maybe aren't so scientific,
but they bring us attendance. The Latin teachers discovered that
we have something that will pep up their Latin classes, because
all these things in the heavens are taken from Greek and Roman
mythology; so they came to us and asked us to put on a special sky
show for the Latin students. We used to give it for one school
week for 5,000 youngsters. Now we have it for three weeks for
about 10,000 youngsters.
In addition to that program of the sky show, we have some
exhibit halls. The youngsters build exhibits on Roman costumes,
Roman buildings, Roman war equipment, and thus we get 600 or
800 exhibits. We furnish the prizes for these exhibits. That is all
that it costs us.
Then we have put on a Latin Achievement Test which we
sponsor, and 300 or 400 youngsters come in to take a test for which
we furnish the prizes. All of this brings us attendance at our sky
shows.
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Just a few years ago the geography teachers discovered this
was a good place to teach geography. They came to us and said,
"Would you put on a program for us?" We did, and that one runs
for three weeks. They, too, bring exhibits. We furnish the prizes.
It costs us a couple of hundred dollars for prizes for the geography
exhibits and the same amount for the Latin exhibits.
A year or so ago the history teachers came and said, "Why
not give us a planetarium course?" We did, and from that source
we have 5,500 or 6,000 or 8,000 children a year for five or six weeks.
The other program which I think might bring you a lot of
youngsters, one with which I think most of you are familiar, is
the Boy Scout Month. January at our Planetarium is Boy Scout
Month. We build a sky show that will attract the geography students and the young Scouts.
That is about all I have to say. I would like to ask Mr.
Diedrich if he has anything to contribute.

AMATEUR OBSERVING PROGRAMS

GEORGE DIEDRICH
Black River Astronomical Society

After comment on a few of the previous speakers) some suggestions
are given as to how to attract amateurs to the planetarium to
build up participation and attendance. There are also some tips
on other things such as slide-making and a review of a number
of useful current publications.

I SUPPOSE first of all, you want to know who is talking.
You have never seen me at a planetarium symposium b.efore. I
have one claim to this kind of activity, because I do give a lot of
lectures and teach night classes in astronomy and I useq, to be a
full-time teacher and principal. I am a member of the "Black
River Astronomical Society." The Black River is just about 30
miles west of here. I have served as president and secretary of that
organization and been a board member for ten years.
Before I moved to this area, for about 15 years I was in Milwaukee where I was very active in the Milwaukee Astronomical
Society. I have been a member of the Cleveland Astronomical
Society in this city for about 10 years and also a board member. I
belong to the British Interplanetary Society and the Royal Astronomical Society.
It is possible for any of you to join these various organizations.
One advantage to be gained from such membership is that you have
access to their publications, because these people all put out a very
good magazine, in fact, sometimes two magazines. The Rocket
Society puts out the best magazine on astronomics of anyone. I have.
an interest in the Association of Lunar and Planetary Observers
because they do publish "The Strolling Astronomer," which is a
unique publication.
105

106

GEORGE DIEDRICH

I really should bring you greetings from AA VSO, the American
Association of Variable Star Observers, because I have been with
them 25 years or so and I am a board member of that organization
also.
Now all this proves not that I am brilliant. I am an AmericanI am a joiner. And as the lady said yesterday, I am not necessarily
a bencher.
Well, I would like to consider some of the previous talks
before I get into the part I am supposed to talk about, because I
would like to explain and emphasize some of the points they made
and maybe in some cases start an argument.
I agree very much with the man that said-or was it a lady?that teachers have the least training in astronomy, so what does
that mean for you? Get after the teachers' colleges and liberal arts
schools in your neighborhood! If they can't build an observatory
or planetarium, maybe at least they can give one course in astronomy one day or night a week. In the meantime you people
can do more in-service training on their level; but remember isolate this from the students. Don't have the teachers and students
in the same room; otherwise, the teachers are going to be backward
about showing their ignorance. If you get them all together and
one is as stupid as the next, you may get a question and answer
period.
I like the statement someone made that we should drum home
not what is seen in the planetarium or through a telescope but
rather, what it means, or what it stands for. This is important in
the star party sort of thing or in the planetarium. It isn't white
spots on the ceiling that are important, but what they stand forthe act~al colors and sizes and distances. That is really what you
are trYIng to put across, obviously.
I say it about the fifth time now, and am just repeating what
others have said, that the program should always be adult. Kids
will eat it up anyhow. Let's not have any more Santa Claus or
fairy tales for· grades five and up or even three and up. In other
words, don't clutter their minds with useless facts which must be
unlearned or forgotten later.
I hate to say it, but I would sooner not show the kids in the
planetarium these flashy bolides. You just don't see very many
of them. I have observed meteors for 25 years and I have never
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seen one like that which was described yesterday, so why show it
to them if they are not going to see it anyhow?
Showing the aurora is a good idea. The meteor projections
were very effective providing you don't show them too often. They
don't occur every four or five a minute. Be sure not to show too
many. Make it realistic enough even though you have to dramatize
it, as someone else said.
I am supposed to be talking about "Amateur Observing Programs." And "amateur," as you know, means no pay, but it doesn't
mean "no brains," as you will find. Amateurs make up many a
planetarium audience, and they certainly influence a lot of people
to come to the planetarium. If you don't have a club in your
planetarium already, as do the Pittsburgh and Cleveland people,
why don't you have an amateur day or night and invite amateurs
to see the show and to ask questions and to learn a few. things
they don't know?
But remember, they probably know the constellations, they
probably know the planets, where they are, how big they are, how
far away they are. They probably know quite a bit about instruments, having made some themselves. They prob~bl~know the
coordinates, although I think it wouldn't hurt to show them the
nice coordinate system on the sky of the planetarium. They can
probably find objects in the sky without circles, even those that
can't be seen, and they are often observers, which leads me to the
second word "observing."
"Observing," the way I use it in this title here, means looking
for record or looking with a purpose. This gives you an extra
inspiration and fascination in your astronomy. Besides that, there
is always an element of surprise. Noone in this room can tell me
the magnitude of Arcturus or of Delta Cephei. It is a surprise
to go out and see what magnitude it is. These are variable stars.
Also, when you look at the variable stars, which is one of my major
interests, you can almost be sure at that moment that no one else
in the world is looking at that star and writing down the observation. Then eventually you send it somewhere to be collated with
other observations, and this becomes a real important record for
the future, because that observation can never be made again. The
urgency of observing and writing it down and sending it somewhere, where it can be used, can't be over-emphasized to any
amateurs you are talking to. These amateurs, you will find, will
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call friends, if they think they have something, and this makes a
nice, well-cemented organization.
Now you see amateur observing programs. -Programs-what
does that word mean? It means they know what they are doing
ahead of time. What are some of the programs ? Well, we have
meteor-counting programs for the American Meteor Society or the
Meteor Center in Ottawa, and for the Association of Lunar and
Planetary Observers. They can make drawings on the markings
of Mars and Venus.
You tell everybody no one has seen Venus. We only see its
outside and some people make it a business of observing Venus
when it is up and around to see if they can get any markings.
They also make drawings of the markings of Venus and its cusps,
to see how far they go, other than 180 degrees. This is a valuable
record to see if there is any change, and for months they will observe. Of course, there are hundreds of drawings of Mars made
and sent to the Mars Recorder, as he calls himself. He collates this
stuff and sees what things are common in the drawings from all
over our country and other countries, because he gets them from
all over, and he can say "This line must definitely have been there,
because enough saw it."
This cannot be done too well with photography, although they
are getting better intensity, but the visual observer will not be
replaced yet in these detailed drawings of the planets.
The markings on Jupiter, its rotation and belts, have been
classified in much detail by visual observation of amateurs. Take
the classic case of Tommy Craig of Mount Wilson and his fourth
ring of Saturn, which can only be seen in a certain condition ,
making observations, in his case, to prove it is there, and other
people trying to disprove it. That is an interesting amateur activity.
Then there is the lunar meteor watch from widely separated
locations to see if a meteor is going to strike the moon, to know
if it really is on the moon and is not some firefly that has landed
on the observer's telescope. The Association of Planetary and
Lunar Observers are going into an intensive comet program. There
are a lot of things in observing comets that can be done visually,
and if you join their comet section they will send you data sheets
and instructions and the moon drawings which appear in their little
magazine. All the drawings do appear eventually, and there are
very detailed drawings of the moon's craters. A man will spend an

hour on one crater just making a drawing' and weeks later go and
look at the same thing again. This is very good research for the
amateur, something for your advanced people, people that keep
coming to the planetarium showings.
Then the American Association of Variable Star Obs~rvers
has some programs. By the very name you might suspect they
observe variables which they certainly do. They have charts for
three or four hundred stars that we know vary; in some cases
we know how they vary, and in other cases, we don't. That is why
we want you to observe and get people under your wing to observe. I can give you addresses where you can write for information on this activity.
Some of the variable-stars observers are quite active in photoelectric observing of variables, and several are getting into the
cat's eye equipment that Dr. Nassau mentioned, these image intensifiers.
The Bureau of Standards will help out on sun spots al!.d flare
patrol work. These fellows observe sun spots every day anq make
counts of them. These are graphed and compared with European
observations on the other side of the sphere we live on"
The amateurs are also timing occultations, that is, the passing
of stars behind the moon. We haven't found one inside the cusp
of the moon yet, but it is fun to see it disappear in the edge of the
moon on the dark side when such is available, and these timings
are still being collected by the AA VSO.
Then there is a nova search going on all the time. Some of you
know the constellations and may be doing this accidentally. We
are always looking for a nova because they are observed so infrequently, one on the way up. It would be nice to find a fifth magnitude nova that is going to be a minus two and get the spectrum at
the top. We always find it after it is done blossoming. The only
way we think we are going to find one before it is spent, is for a
determined bunch of people to observe every night they can, looking over certain areas to see if they can find it. For information
on this you can write to me.
Well, those are the amateur observing programs that exist.
There are others that come to mind. There is something for everyone. As this gentleman here previously mentioned, for example,
one might take up astronomy in relation to literature, either in the
active sense of writing things about the uses of astronomy in
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literature, or in the passive sense of looking up references and inaccuracies. There is a big field in photographic astronomy, which
can look almost professional once a fellow gets going on a clockdriven telescope; another good subject is sun dials. It is a hobby
again, not productive-perhaps there is a better watch on your
wrist-but a hobby.

tious picture. If you are showing a nice scene as it looks from
Saturn's moons, keep telling them of this fiction. Tell them that you
don't know what it really looks like, or they will think it is real.
You have to keep repeating this fact or they think you have been
there and have made authentic pictures. As Dan says, "For goodness sake, make your own slides."
One more thing now: I am going to give you some hints on
some publications you could use. You may know about some of
them better than I do, but there may be people here who may not
know about them.
In the lobby where the cash register is, there is a graphic timetable. It tells you the complete story of all the planets for the whole
year, when they are going to rise and set, and Siderial time.
Here is the handbook of the Royal Astronomical Society of
Canada, of which this half is good this year. The other "half is always good until we make same brand new discoveries. It would
be worth your while to buy it once and see what it is like. If you
do, I bet you will then buy it every year. We also have the Farmer's
Almanac. That Farmer's Almanac has a nice little pilge that tells
you when all the planets will rise and set. This is a real handy set
so when someone calls you up and says, "What is rising' and what is
setting?" you can turn to that page and you have it. I have already
worn out my book from looking at it. You can read down and tell
what is going to happen. It is a very good little book, that part of
it, providing you don't pay any attention to the weather predictions.
There is the American publication, known better as "My Week1y Reader" and "Current Science," not for sale by me, but certainly you can get them.
Here is another one I found among several others, "A Guide
to Astronomy." This is good for those who like the Life magazine
sort of thing with a lot of pictures. I bet some of your societies
in your neighborhood-you may not even know it-are in the back
of this book. I found ours there and I bought the magazine. I
didn't know ours was in it. They have a list of the astronomical
societies in all the states, and they cover telescope-making and
photography. It is a very nice thing for 75 cents.
Then the "Strolling Astronomer" is an advanced publication.
As you look at it you will see it is full of detailed drawings for those

There is the lecturing field which might be an apprenticeship
for some planetarium worker you might want in your planetarium
later. Get him out lecturing and eventually he will turn into a
good lecturer.
As was mentioned yesterday, slide-making is also a good way
to learn astronomy. Speaking of slides, there are a couple of hints
I had here that I didn't mention yesterday, because it was getting
late, and the movie was good but lengthy, so everybody wanted to
leave because it was a long session. One fellow had a 3V4 x 4
ground glass that you can use to make slides. I think Graflex
Compan:v has the same deal in a 2 x 2 slide. As far as that goes,
take ~ pIece of double weight window glass and cut it up into 2 x 2;
have It ground by powder around the edges in some of the workshops so you don't get cut; and you have a slide that you can
rite on. In the end you will have some clever little fellow or girl
In your club make a little drawing of the manikin in the telescope and write "the end." There are little things you can make
out of these pieces of ground glass. If you want to make them I
think the Graflex Company has them.
'
Then there is a slide material from this company here-Slide
on Film, they call it. I am not getting a cut on this at all. This
c~mes eith~r in cut film or in 35 mm. film, and you take your
pIcture on It and you develop it in hot water. That is all, and you
have a slide.

:v

This is something new that has come out. I haven't tried it but
it is something to make a slide in a hurry; also, sometimes whe~ you
get a book, you can't keep it. This would be the way to make a
real quick slide. This is Slide on Film, by Bessler Company.
N~ one has mentioned it but I am sure you have thought of the
PolarOId .. They have a slide-in-a-minute deal. If your budget
allows thIS, you can get the material to make a slide just that fast
out of anything you can see that shouldn't be overlooked.
When you are shOWing your slides, I would suggest that you
repeatedly keep telling the people when you are showing a ficti-
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who are working, actually drawing these things from the telescope.
"The Monthly Evening Sky Map" is back. That is a nice little
magazine for observers. It tells you what is going to happen every
two months ahead. It appears every two months, and it is a nice
little magazine, presently making a comeback. It has new ownership and new backers. I would recommend you look into it. Of
course, "Sky and Telescope" is still a good magazine to have.
Well I have three or four more points here and my hour and
a half will be up. It is so true as someone said, that if you don't
have paid lecturers, maybe your best lectures occur in your smaller groups and are given by lecturers who work for nothing. Check
with your amateur societies and see. You may be surprised what
you find there in the way of talent to relieve some of the load of
lecturing or to help you or your assistants, or to run a star party
outside while you are running a planetarium show inside.
Also the crack about too much accuracy is no good. It is quite
true that you have to generalize while you are giving your talk.
If you hear some whisper such as "That isn't right," or if the questions bring this out later, just let them know by a smart-l don't
mean smart, but by a clever remark-that you know more than
you are telling but you are saving this for after the show. Then
corner that kid after the show and see what he is going to do.
I gave a lecture in here one time. I was worried. A kid 12
years old was here with an ear phone. I thought, gee, what a shame.
He was listening to the Cleveland ballgame. So don't feel too sorry.
The final two things I have to say are: Be enthusiastic like
Mr. Cavanaugh and Doris McMillan; be a ham or else quit the
business. Truly it will be said of you and your planetarium:
Where there is light there can be no hate. That is a quotation
from Mr. Cavanaugh.

PREPARING PUBLICITY RELEASES FOR NEWSPAPERS

DR. DAVID DIETZ
Science Editor, Scripps-Howard Newspapers

Out of 40 years of experience, a working journalist with sympathetic understanding of the problem, tells how to gain and enjoy
the best publicity and public relations, two concerns which he
feels are inseparable. The detailed advice here, difficult to come
by except through experience, is informative and extensive.

TELLING YOU THAT I have never before addressed a meeting of planetarium directors will, I hope, save me from doing what
I did once in Youngstown many years ago, in 1936. I was asked
to speak at the annual meeting of the Youngstown Nature Study
Club, and they wanted a talk on astronomy. I said, "That will be
lovely." "What shall we call it?" they asked. I said, "A Trip
through the Universe." In due time I arrived in Youngstown to
address this club on "A Trip through the Universe." For some
reason I shall never find out, the president began reading to the
meeting a little history of the club, and followed this by a list of all
the previous annual meetings, their speakers and their subjects.
Lo and behold! At the fifth annual meeting of the Nature Study
Club I had been the speaker, and my subject had been "A Trip
Through the Universe." This called for a little quick thinking. I
said, "You are going to see the same old universe. After all, you
know it is the only universe we have. I just couldn't show you
another universe if I wanted to; but," I said, "perhaps we have
found out some new things in ten years, and I won't necessarily
give you the same lecture you heard in 1926."
I think all of you will admit that we have found out a great
deal about the universe in the last couple of years and discovered
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a lot of new things. The principal thing that perhaps interests you
more than anything else as planetarium directors is the rash of
satellites that are now circling the world.
Like yourselves, I have been watching Echo each night. It is
really almost frightening to see this thing sail up as bright as the
planet Jupiter and go by through familiar constellations and to
realize that unlike the stars that have been there for a very, very
long time, this little thing which rivals the stars, at least for the
moment, is a man-made creation.
My first experience with planetariums was during the Chicago
World Fair, in Chicago in 1933, when the Adler Planetarium of
course became the chief attraction of the Fair. The press agents
thought that Sally Rand was going to have this distinction. Instead, Sally didn't stand a chance competing with the planetarium.
You may remember the long line of people that tried to get in to
see the planetarium! Those were the happy days when it was easy.
Incidentally, I met Max Adler when I was there in Chicago.
As many of you know, he was a skilled amateur musician, played
the cello quite well, and was one of the angels of the Chicago
Symphony Orchestra. I asked him what caused him to be interested
in astronomy. He said, "I have no interest in astronomy."
I said, "You built the planetarium." He said, "My friend
convinced me that it would be a good thing for Chicago." It is
interesting that a planetarium, the first on the continent could
have got started in that way.
'
I am rather happy to see that you have joined this program
on publicity and public relations with the program on public
service, because I think that the two are inseparable. For a moment
I want to talk about public relations, and then I shall come quickly
to publicity.

out enjoying very good public relations. I think the late Al C~
pone was a good example of that. His public relations were by
no means as good as his publicity.
Actually, the way you get good public relations and the way
you get good publicity is simply by rendering good public service.
I think what was said at the beginning of this session about the
Buhl Planetarium is an example of that. The planetarium in Cleveland is not nearly so old as the Warner and Swasey Observatory
at Case Tech which I shall use as an example with which I am
familiar. The observatory and Dr. Nassau have enjoyed excellent
public relations over the years and have had a great deal of publicity in the local newspapers, including, of course, our paper, the
Cleveland Press. Actually, I don't know how many dozens of
articles I have written about Dr. Nassau in the last 35 years. I
imagine it has averaged at least a dozen a year, perhaps lllore than
that; but at least 90 percent of the time, I never had the feeling
that I was doing Dr. Nassau a favor. On the contrary, very often
I felt that he was doing me a favor, because he was giving me information to publish which he might just as well have' given the
Cleveland Plain Dealer, and I was very thankful that he didn't do
that.
The point I am making is that Dr. Nassau and the people at
the Case Tech Observatory were very busy people, doing some
very interesting things. These things naturally made news, and this
is always your best relation with the newspapers. When you have
something that the newspapers want, and they come to you, you
are in a much stronger position than you are when you go to the
newspapers. Of course, you have to count on doing a little of each
or having a little of each happen. This is your strength: in doing
something in the community which makes news. When it makes
news, you don't have to worry too much about getting publicity.
You will get it.
Now sometimes one of your difficulties is that you have come
into a field where a great deal has already been preempted. For
example, many years before this Planetarium was founded, the
Cleveland Astronomical Society had already been invented by Dr.
Nassau to become a part of the program of the Case Tech Observatory. So here was a very fine and handsome organization
which could well have been associated with this Planetarium when
it was built; but it was already associated with the Observatory,

I think it is important to realize that the problem of public
relations is a great deal more fundamental than such questions
as to how you deal with a newspaper reporter. I think you also
ought to realize that publicity is not the whole of public relations
by any means. It is only a part of it.
The term "public relations" means just what the words say.
It is your relation with the public, and it is the climate of opinion
in which your organization exists. I think it is important to remember this at all times. Just getting your name in the paper is
not always difficult. Sometimes you can get a lot of publicity with-
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and there was nothing that could be done about that. Thus, you
can see that sometimes you have to look around in other fields in
which you can operate.
I was very happy to hear this morning that our sister newspaper, the Pittsburgh Press, has done so well by the Science Fairs
in Pittsburgh. Of course, we have a similar Science Fair in Cleveland which the Cleveland Press has sponsored. Here, this Fair has
bee~ sponsored jointly by ourselves and the Cleveland Engineering
SOCIety, so that this was less of a field for the Planetarium to
pioneer in. It was already being done. Nevertheless, there is plenty
of room for additional organizations in this sort of thing. Since
astronomy is an important part of the study of science there is a
part which the Planetarium can play in it.
'
Many, many years ago we started here in Cleveland the first
of the Star Gazing Parties. I am rather proud that this thing which
has caught on all over the country was something we started here
in Clev~lan~. We staged the first Star Gazing Party 33 years ago
here. FIrst It was a joint venture of the Cleveland Astronomical
Society a~d ours~lves; but then as we built this thing up, the
AstronomIcal SOCIety seemed to lose interest in it. We gradually
came to ?epend on the young Telescope Makers, whose organization
was. affilIated here with the Planetarium. Just this morning I was
talkIng, before the meeting started, with Dan Snow, and saying I
thought that next year we could perhaps develop this venture
along broader lines and give the Planetarium a larger part in it
I am hoping that we can do so.
.

. Now in addition to your relations with the public-at-Iarge,
,:hlCh has to be the basis on which your publicity is based, I would
~Ike to say a word to. you about the relations with the newspapers
In your own town. This is very, very important.
Mr. Lyon stressed a number of times in his opening remarks
the fine relations which exist between the planetarium and the
newspapers in Pittsburgh. I rather got the impression that the
finest relati~ns were with their Scripps-Howard newspaper there.
I hope that IS so because this sort of thing is extremely important
In your Own cit~, wherever you happen to be, it is very importan~
that you estabhsh good relationship with the newspapers.
Now one of the things you ought to try to do very soon if you
haven't already done so, is to become acquainted with ;he top
management, with the editor and the publisher of the newspaper.
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I don't say this because I am suggesting that you ought to have a
club with which to beat reporters over the head and tell them that
they had better be good to you because you know the editor of
the newspaper. That is not the point at all, but the relationship
of your planetarium with the press is going to depend a great deal
on the attitude of the management of the newspaper.
I have been fortunate now and then to receive some kind of
a prize or award. I have always said in accepting it that the prize
ought not really to be given to me alone, but ought to be given
jointly to me and to the editor of the Cleveland Press, Mr. Seltzer,
because there is nothing a science writer can do without the backing
and cooperation of an editor. It is absolutely pointless for me to
write an article if the article doesn't get printed. If I have been
able to do anything in the science field in the past 40 years, it has
been simply because I had an editor who was willing to yrint my
column five days a week on the editorial page of the newspaper.
This is the important thing. So it is important that the owner and
the editor of the newspaper get to know you.
I think that a good thing that you might do occasionally would
be to have a little party. I don't mean a sumptuous banquet with
champagne, but I mean just a little party at the' Planetarium.
Perhaps at Christmas time when you want to have a trial run of
your Christmas story, invite those who can help promote your work
to a late afternoon party and show them the show. Follow this
demonstration with tea or coffee or even, if you prefer, a cocktail;
but do something which will enable them to see what you are doing .
I think that it would be particularly fine, if you haven't done
so, if you could get an editor to come in to see one of the shows
that is being given for audiences of children. Be very careful that
you pick the right day for this, when you get an audience of intelligent children who are going to show some enthusiasm. This
can be dangerous otherwise. If you get the right people there, this
could be important. If your newspaper has a science editor or a
science writer, by all means you should get acquainted with him.
I suppose this is something you have already done. If you haven't,
it is very important that you do so. If your paper doesn't have. a
science writer, see if you can't persuade the city editor of the paper,
with whom you should get acquainted, to send some reporter
around regularly. There is nothing so disconcerting as educating
a young reporter to what you are doing and three months later get
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another cub on your hands who hasn't the slightest idea what the
score is. As I said, if the newspaper in your town has science
writers, these are the people you want to work with and persuade
them to come out to see what you are doing.
I am going to speak in a minute about the preparation of publicity releases. Don't depend too much on releases to be your chief
contact with the newspapers of your town. Your chief contact
ought to be a personal relationship, Once you have established
that, then, of course, the releases are going to receive sympathy
and will go into the hands of the city editor. He will turn them
over to the man who has some knowledge of the field who will
rewrite it with sympathetic understanding.
As to the actual preparation of the releases, since some of you
I am sure have been doing this for a good many years, what I am
going to say now is just going to be old hat; on the other hand, if
you are new to the business there are a few simple things that you
want to observe.
The first thing is to have the release typewritten so that it is
legible. I know people who turn out publicity releases on old
mimeograph machines that are so battered that you can't read the
copy. This is not going to get you very respectful attention in
any newspaper office. The least you can do is prepare the release
in such a fashion that it can be read easily.
I would also suggest that you have some kind of distinctive
envelope and distinctive letterhead, so that your release can be
recognized and sorted out from the other releases that come in on
patent medicine and heaven knows what else. There ought to be
some way for your release to be quickly identified. This doesn't
mean it has to be in any particular color and cost a fortune , but
at least the sheet on which you prepare your release ought to have
some kind of a caption which clearly identifies your ,organization
and makes it easy for the editor to recognize.
The release, obviously, should never be single-spaced. There
is nothing in the world I think that a newspaper man hates more
than to read anything that is single-spaced. Always make it doublespaced and make it attractive.
A question often arises as to how long a release ought to be.
Well, it ought to be just as long as it needs to be. This perhaps
sounds puzzling. To explain what I mean, let's suppose you have
a story to telL When you have told it, stop talking. Make it as

long or as short as it has to be. I would, however, remind you
what Harry Ickes said, "No soul is saved after the first 20 minutes."
Therefore, never make a release too long-winded. In general, I
think a pretty safe rule is that a release should seldom exceed two
pages of double-spaced typing. There might be some occasion
when you might want to have a longer one, but as a rule, that
length is sufficient.
So much for the physical preparation of a release. Now the
great question is, "What goes into a release?" vVell, you must
remember that newspapers are interested in printing news. The
release that is going to get the best attention is a release that is
going to contain some news. This means that, in general, a mere
statement of something that you are going to do, unless it is something terrifically important, like sending up a new kind of rocket,
isn't going to attract much attention. It isn't good enough to say
that next month the planetarium will give a show on giant stars
because this is not too important. If the city editor is kind to you,
he might run a little item about this, if he thinks the planetarium
needs help and wants to give it to you. Make the release read in
such a way that it becomes a piece of news, and I think it can be
done. For example, you might begin by quoting the' director of
the planetarium, quoting yourself in this case I suppose, and pointing out that some stars are so large that you could put the sun in
the middle of one of them and the earth could still go around it.
I think that fact was in Simon Newcomb's "Astronomy for Everybody," published in about the year 1905, but in most towns I don't
think the city editors have yet heard about it.
So such information may still be news. If it is still news, it is
likely to get a good play in the newspaper, Then you go on to say
that these stars will be discussed and described in the show which
the planetarium is putting on that month. You have tied your release, then, to a piece of news. I think that is a thing you should
always do.
Of course, obviously, the things you can tie your release to
at the moment are shows on satellites and space ships, and so on,
which have suddenly gone from the field of science fiction into tlie
field of science itself, into reality. So these are things, of course,
that I think you should always take advantage of.
At Christmas time there is that good old perennial, the Star
of Bethlehem, which you can always speculate about. If Venus
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happens to be in the Western sky and very bright at that time, you
can speculate about the possibility of Venus having been the Star
of Bethlehem. This sort of thing makes news. I think the average
city editor wants a story on the Star of Bethlehem once a year;
even if he has printed it the year before, he will print it again.
I think that the important thing to keep in mind is that the
newspapers want to print news. To the extent you can issue news
you are going to have the planetarium in the public eye.
Now the releases from your planetarium do not always have
to deal with the show that you happen to be putting on. I think
there is a good deal of publicity to be had in between times by
issuing statements on such things as meteoric showers, the coming
eclipse of the moon, and things of that sort.
In some towns you may have competition in this field because
there may be a university with a strong department of astronomy
and a lively public relations director who has been doing this thing
all along, so your release may get pushed aside by something from
the university. This, however, is one of the chances you have to
take. If you can make your release a little more newsworthy, a
little more exciting, you may be the one to win out.
In general, if I may just summarize briefly what I have said,
I think your field is to remember that first of all publicity isn't
worth very much if you just suck it out of your thumb. It has to
be publicity that deals with something you have just done or are
about to do or something important that you can talk about.
Secondly, that the success of your publicity is going to depend
on how well you have established your relations with the newspapers. If your town has a science writer in it, or if you can
persuade the newspaper to assign some reporter who will come
to see you more or less regularly, you will be most fortunate.
Finally, and I don't say this in any insidious way, don't forget
to keep on good terms with and try to have the best of friendly
relations with the top people in the newspaper so that they understand what you are doing and what you are trying to do. The result will be that they will have the feeling that they want to help
you.

RADIO RECEIVERS FOR SATELLITE SIGNALS

ROBERT W. BURHANS
Research Laboratories, Standard Oil of Ohio

Information as to sources of material to aid in tracking satellites
and in computing such observations, with the names of the government agencies who promote such activity, is presented in this paper.

I UNDERSTAND MOST of you might be interested from the
standpoint of operating planetariums in how you might. go about
setting up receivers, or what would be the minimum e:quipment
required to listen to satellites that have radio transmitters.
I have a few slides. Some of them I took this ~ull?-mer down
at Greenbank, West Virginia, at the Greenbank Observatory where
I visited Dr. Struve and Dr. Drake and Dr. Finlay. Perhaps before
we get to the satellite business we might take a quick look at the
slides because they have some bearing on what I am going to say.
I will mention a few things briefly about where you could
obtain information on orbits if you do not already have access to
this information, though many of you do. Many of you, I am sure,
are also familiar with the problems of astronomical calculations.
It is just a big problem in solid geometry.
Well, the government has several agencies who are in this
business and they publish periodically "Orbital Elements." NASA
is one s~ch outfit. The National Aeronautics and Space Administration send to interested observers what we call "Modified Orbital
Elements." They do not like to send these out to the general public.
They like to send them out to people who will use them and retur~
the photographic and/or radio observations they have made. However, I am sure most planetariums can get on their mailing list.
They are usually in satellite terminology, and all of the elements
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for people not familiar with this field are explained in another
government publication called "Simplified Satellite Predictions"
from "Modified Orbital Elements." This pamphlet also comes from
the National Aeronautical and Space Administration. The National
Academy of Science actually publishes the report, and I believe
they charge one dollar for it. Literally, if you follow instructions,
you can predict when a satellite will come by your particular
station or observing point. Unfortunately, it takes a long time to
do the calculations. It would take roughly one hour to do one computation. This new method is called simplified satellite predictions
from Modified Orbital Elements. Now if you are not a mathematician or have done very little astronomical calculating or only
a little solid geometry, this will not baffle you, for they have a kind
of procedure in which you fill out the blanks and you can start
doing the computation.
If you are fortunate enough to have the help of some bright
students who are familiar with computer programming and can talk
someone into lending you a computer, why, all this can be put on
something like an IBM 650 or Bendix 615 or whatever you can
talk somebody into lending you to use. As a matter of fact, NASA
publishes computer programs, and we have about four different
programs we have published. The Government has copies of these
computer programs. This will save you hours of work. You can
figure out, in a few hours time, predictions for a week or two weeks
in advance, provided the orbital elements are accurate.
One other problem here is that frequently the published orbital
elements are inaccurate. During the first few days of orbit, the information is incomplete. However, there are some other sources of
information which sometimes are better, and one of them is the
Smithsonian Institute. They send out data to moon watch stations.
If you happen in your locality to have moon watch people, get data
from Smithsonian on satellite elements, which is frequently very
accurate. Most of the time it is very precise.
Another source of information is the space track operated by
the Air Force in Bedford, Massachusetts. They will not send out
data to anybody; however by calling them on the telephone you
can obtain data by asking for the Filter desk at Space Track in
Bedford, Massachusetts. This is the Air Force Cambridge Research Center. If you want to spend a dollar or so for a call,
depending on where you are located, they will give out what they

have that is not classified. Many of their satellites are classified.
They do not classify orbital elements but they do classify radio
frequencies sometimes, so you can't find this out.
So my comment would be on this, if you are interested in
just receiving satellite signals I would suggest that if you are not
already familiar with amateur radio techniques, particularly in
very high frequencies, that you contact radio amateurs in your
locality who will be familiar with these techniques and try to talk
them into helping you set up receiving equipn1ent.
Now NASA in particular has a number of other reports, all of
whose titles I do not have with me at the moment, in which they
try to encourage people in this area of interest. Particularly, they
are more interested in optical detections which are more precise.
However, if you can make one observation on a satellite both by
radio and optically, you can very precisely determine all the orbital
parameters. This requires measuring the doppler shift of the satellite to within one or two per cent, and one optical observation timed
to one hundredth of a second from a photo track observation, and
from that one pair of observations both radio and photographic, all
the elements of the orbits can be computed. It takes a bit of computer time to do it but it can be done. So this is thei;' i~terest because it has some possible military interest, I guess, so they are
encouraging people to make observations of this sort.
The Government operates their volunteer programs. They have
a volunteer moon watch which is operated by the Smithsonian
Institute and a volunteer tracking program which is operated by
NASA, and the moonbeam volunteer observing operation which is
also operated by NASA. We are members of both the moonbeam
and moon watch, and we have made observations of all three
programs.
The best way to get their data is to send them data or to start
making observations to time a satellite-even optically with the
aid of a very elementary telescope, noting the time it crossed a
particular star or constellation or some other rough measurement.
They are interested in as many observations as they can get.
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PREPARING RADIO AND TELEVISION PROGRAMS

LES BIEBL
Westinghouse Broadcasting Company

The topic of public relations is resumed in this article on how to
establish relations with radio and television stations. Suggestions
and advice are given as to procedural method in working with
these two methods of communications which require, at times,
different approaches.

I FEEL A LITTLE BIT like Echo, a premature body that is
waiting to be punctured.
I suspect that the effectiveness of what I have to say is going
to be in direct proportion to your appetites; so inasmuch as it is
getting a little late, I will rush right on.
Allow me first to echo, with as much emphasis as I know how
David Dietz' sound advice to get to know the people upon who~
you are· to rely to gain satisfactory public relations, how to get
various publicity, and how to prepare releases. I can't emphasize
these things too strongly. They also apply to our business radio
and television.
'
'Yhen I looked at the program for the symposium, I found that
the tItle of my talk was to be "Preparing Radio and Television
Programs." I mentioned this to the program director at our station
and he suggested for a title, "TV and Radio and Effective Tools for
Science." So you see we are all in it pretty well and trying pretty
hard.
I thought it might be useful to you if I explained a little bit
about what public service is in the broadcasting business. You
know the FCC has a law pertaining to public service. We are
different from the newspapers in this respect in that we are obli124
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gated to operate in the public interest, convenience, and necessity.
There is under this law, however, no mandate that a station give
its time to every cause or endeavor of a public nature. The station
does not have to honor every request-from every church, for
example. It is left to the discretion of the broadcaster. He is simply
required to program in the public interest, convenience, and necessity. In programming, believe me, he looks to scientific groups,
such as your own, with much longing and with the desire to cooperate, because he knows that inherently in your organization lies
one of the most fascinating stories. So you n1ay be assured of a
warm welcome whenever you approach a broadcasting station.
I was so interested in Mr. Lyon's remarks and the Pittsburgh
story, because we happen to have a station there. I hope the cooperation he received was frqm KDKA TV and Radio.
Now there are two kinds of public service we look to that we
feel we can give very effectively: that which is purely informative
and that which seeks action. Although David Dietz is able to
give you a column every day in the week from a qualified writer
such as he is, we cannot do that sort of thing as well as' we would
like because very few of us maintain a scientific-writer producer.
So we have to depend largely on you for news. It 1s Informative,
for example, that the Cleveland Museum of Natural History entertained 100,000 people last month. This is a point of interest
that you might not make use of as you may feel it is not of interest
to the public.
On the other hand, you might say to the public that since the
Museum of Natural History can handle so many people, why don't
you go to see your Museum of Natural History or the Planetarium,
as the case may be. Therein lies the way you have to sell the
public, if you want to tell the public about it. Do you want to tell
them something or do you want them to do something? Do you
want them to come to your planetarium?
Here let me ask a question which I will try to answer for
you. What is a public service organization? Is this a public
service organization because it is in the interest of all and
because it is available to all? I make mention of this because'there
are a number of quasi, public service non-profit organizations that
are of limited interest or whose operation is in the interest of their
members only. The Junior Chamber of Commerce, for instance, or
the various business clubs and the men's clubs are such examples.
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I mention them because of what I think are crippling tie-ins which
sometimes are made in all good intent.
For example, you have all heard of the Girl Scouts' car wash.
The radio and TV stations want to help the Girl Scouts. We are
not interested in Joe's Car Wash that is actually doing the job, so
we can't help the Girl Scouts. This is a specific example.
We got something in the mail the other day asking us to support the Cleaners' Institute who are having a tie-in with the
operators in Cuyahoga County in which we live. The idea is that
we would take our old clothing in, and it would be distributed by
the county to needy families. It seemed like a good idea. So I
called the county office and I said, "We can't put Cleveland
Cleaners' Institute on it. We could if you will tell us the county
is sponsoring this drive, and if we give them your number. Then
we can help you because we do want to help." The man at the
county office said, "Oh, no, we can't do that. We know that there
is a Cleveland Institute and that there is also the Cleveland
Cleaners Guild, and we wouldn't dare favor one over the other."
So you see how these quasi groups very often work in the final
disinterest of a bona fide public service group. Here was a very
worthwhile thing, but because of the two strong cleaners' institute
groups in Cleveland, even the county itself would not enter into this
as a county project.
So you see, make this your own show wherever you can. This
is, of course, an ideal organization. My goodness, it is certainly in
your interest and ours to interpret this marvelous story of the edge
of space. Every time I think of a second or a minute or an hour, I
cannot any longer think of it in terms of its going to start here and
end here, because this is relative only to this little thing we call
our world. When we advance and throw our mind out into the
vastness of these billions of light years that are being collected
on these radio telescopes, I am excited to think that we are being
freed mentally from the crippling concepts which we have called
time and space. They no longer mean anything; and the concept
of the birth of this advancing thought I think is stronger in this
room than it will be in religion or anywhere in this little world of
ours today, and I mean it. This is the story that we can help you
tell, and my job is to try to show you how to tell it.
You can tell this in four ways in our business. There is news,
there are interviews, there can be programs, and last but not least,

there are spot announcements. The news story you have already
had so ably told by David Dietz. What goes for the newspapers
as far as news is concerned certainly goes for television and radio.
It must be news. It must tell something. I was so amused, Dave,
when you mentioned about people sending in those old beat-up
mimeograph sheets. When you submit a news release, ·be sure
your information is complete. Here is a relatively important announcement, a news release for release immediately. Over here
it says it is a news release. We are told twice it is a news release.
It is a good story and important. It is about the Ohio Division
of the Society for the Blind, which is attempting to locate blind
children who reside in the State of Ohio. There is no date. It
doesn't say where it came from. It doesn't say whom I may call.
Don't be ashamed of these things. As Dave said, make them important.
Sometimes we get long sheets about the number of people
whom we might interview when they visit the community. I
maintain that it is not our job to decide or to find out who these
people are. We sometimes don't have the TV time, and sometimes
we really don't care. It is up to the organization again to sell us.
We are willing to be sold and want to do a job, but' y~u must be
articulate. Look, we have Dr. Nassau. This man is Mr. Astronomy
in Cleveland, or Dan Snow is, and we get excited about such
people. Again let me underline Dave's wonderful advice, get in
to the top man and sell him. This is so important.
As far as news is concerned, of course, on television, make it
as visual as you can. It is better to go to see the news director
with five glossies and say, "Look, this is a picture of the new
dinosaur we have," than it is to take no pictures at all. Since
TV is visual, be sure to have a picture. For news, generally the
newspaper release will suffice. The people about whom you are
talking or a description of some gimmick are the important things.
I can speak from personal experience of the value of giving g
party occasionally. My boss came to this museum when they dug
the bones up, I guess, and there was a big dinner which he has
never forgotten. I am sure he remembers it well because he keeps
after 1p.e to do something with the Museum, because he hopes to
attend the next dinner there. This must be his motive. Anyhow,
it made an impression on him that he has never forgotten, and
neither have I, for he won't let me.
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Next I have listed interviews here. Interviews are rough, and
I am sure that many of you as directors of your organizations have
had the sort of thing like the following happen. Mrs. So-and-so
has given all the money to some organization for some cause, and
she would like to go on the radio. If you can avoid such a
situation do so. I know sometimes you can't and maybe it is our
job to turn down such a request because rarely does this kind of
interview come off. I am sure if we had Mr. Lyon or Mr. Diedrich
or Dan Snow the interview would be great,-they bubble, they
get out and bubble. If there is anything more important on television, I don't know what it is. I don't deprecate the importance
of personality ability, as we call it in television. This is inherent
also in radio. Look for people whom you think have enthusiasm
about their subject. I mentioned Dan because I have worked closely
with him many times. When he talks about something going
around in the sky, he makes sense. Some years ago my little
youngster on hearing Dan lecture, said, "I understand what he is
talking about." Remember the people out there don't know much
about such things. "What did he call that thing?" they say to
themselves. You have to translate for them, if you will.
So much for interviews. They are very useful, but they are
easier to get on radio than they are on television.
N ext we come to programs. Here again we have a limited
knowledge in our business. At present we have not yet been able
to convince the department stores that television is as good for
advertising as the newspapers. Therefore, we probably don't have
the huge budgets these Sunday supplements have. Since we don't
have a science man, we are limited in our knowledge; in a program,
whether for radio or for television, it is better if you come up with
the idea. I don't know a station in town that wouldn't feature a
program if you were to go to them with a definite idea. Don't say,
"Let's do a program on the stars," but say something specific, such
as, "Venus is going to be in the sky next month and wouldn't it be
fun if we could show you pictures of Venus?" And maybe you
could get a camera on the end of a telescope. Again, such a stunt
would really be news, as Dave defined it for you. Bring us an idea
we can put on the air.
Often youngsters will say, "Can you help me learn the business?" We are not in the business to help anybody learn the business. We would like to. On the other hand, when a youngster

comes in and says as one did not long ago, "I can help you with
this show," we say, "Can you?" Maybe he can't, but at least he
came in with an idea. It has happened. I have seen kids come in
off the street who had ideas.
Pick that which you want to promote at the time, but narrow it
down so it fits in with something that the medium is capable of
doing. In radio, you can talk about it. So try to pick people with
attractive voices. They don't have to be beautiful voices, but they
should have a personality, the kind of voice that you tell your
wife about when you go home after a dinner, perhaps remarking,
"This guy was a card." This is what gets over on radio, and I only
need to tell you about Dr. Baxter to illustrate what I mean. Let
me tell you about Baxter's fantastic ability.
I bet that right here in this room there are a dozen of you
who can do the same as he did. I went to a public service clinic
maintained by the Westinghouse Broadcasting Company in San
Francisco one fall, and Baxter was asked from the floor-he was
sitting in the audience-to explain what it was that got over to
the public.
"Well," he said, "Television is a wonderful medium. It is
visual and you can show people things. Let's suppose, for example,
in my hand is a flower. The flower may be many things to many
people. It can be the essence of beauty. It can bring fragrance.
It might be food. It might even mean danger, but it is the same
flower." He had no flower in his hand, but everyone of us saw it
in our terms. So when Dave talks about imaginative programs, he
means something like that. We all have some imagination, and
you, as educators, I am sure have more than do many. Just don't
be afraid of it.
Finally, I have left this item until last because if TV and
radio have one thing we can give you so strongly it is the support
that you need for traffic to get people to come to see what you have,
people who will support you with finds when you need them.
On radio, I know that our station can run 15 spots a day if
we need to; but don't send in a little piece of paper with no name
on it, and please don't send radio and television program departments news releases. They should be sent to the news department.
It is too difficult to boil them down into a 20 second or into a one
minute spot. A news release is not really a story telling item we
should have for radio. I am speaking about radio now. Even if
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you feel you can't write radio copy, make a stab at it because you
will have then presented your ideas in a nut-shell and we can put
the polishing touches on it, if it is necessary. So for radio get your
story in 20 second and one minute announcements.
I am sure that right this moment everyone of you has planned
some function to attract more people, and here the station in your
town is ready, willing, anxious and able to help. I am sure you
will recall with perhaps mixed emotions the recent problem TV
and Radio has been going through.
Many stations, and I am delighted to feel that Westinghouse
was among them, have always been alert to their duty as public
servants, but there is more interest throughout the broadcasting
fraternity now to help bona fide public service organizations by
supporting their needs and by bringing to the public what they
should know. So you need have very little fear about going to a
broadcaster and saying, "All right, we need a push next week, not
just five spots; for a period of a week I would like to have five
spots every day." You can tell him that, if you prove to him that
is what you need. Then perhaps you can work it out to have him
promoting your institution on the air regularly. I believe we
support the Museum of Natural History regularly. We say it is
here in Cleveland, it is for you to see. So get down to see the
broadcaster. Tell him what you need and you will find him then
coming out with ideas on how he can help you.
On TV it is a little different. Most stations would prefer
8 to 20 second announcements unless you have a fantastic budget
and are able to provide minimum filmed commercials. I don't
recommend anything longer than 20 seconds if you are going to
use one slide. It is pretty dull listening to a guy talk behind a slide,
but in 3 or 20 second announcements you can tell a lot. "Go to
your planetarium and find out more about it tonight at 6 o'clock."
Bing! you have reached millions of people. Millions of people have
heard that announcement, because we can put 8 second announcements right next to Jack Benny, and they get across. Most metropolitan stations are equipped to handle photographs if you will
give them the glossy print of a picture of your planetarium, of the
dinosaur out there in the hall, for example, whatever it is that
needs to be told. Most stations can superimpose your name, that
of the planetarium, and the phone number. If you are equipped to
take phone calls, don't be afraid to have people call for information.

It is a wonderful public service. Somebody mentioned the answering service. It is very important. On the 20-second spots, if you
need two pictures to tell the story, fine, the station will set it up
on slides. Cue your copy in: Slide No.1: "Did you know something
interesting was happening at the beautiful Museum of Natural
History?" Slide No.2: A picture of Venus with something like,
"This is the story Dan Snow is going to tell." Bang, you have it.
Set it up as nearly the way you want it as you can for us. It will
be edited, but it saves hours of time when the broadcasters do
not have to do all the creating and decide that they had better
call you to see if what they have prepared is what you really
meant. Give us the story as clearly as you can.
To sum up: Call your station. Get down there as fast as you
can and get to know the people, if it is only to say I would like
to know you because I think we can get together. L think we
can help you. Don't let me forget this: I nearly did. As Dave said,
we need you. We don't know anything about this stuff that is
going on, and you have got to help us tell the public. 'Phis is what
I meant when I said that both of us have a great inherent responsibility to the public to tell this story but we need you as
much indeed as you need us. So get to know us. C'orrie down, ask
for a regular spot to keep your name in front of the public. By
doing so, you are really doing us a favor, and jointly we are both
doing something for our community.
This in essence is the story of broadcasting. We have the
ability to tell millions on the spur of the moment. Dave Dietz
has the important job of interpreting what your business has been;
the findings of science are at the leisure of the individual when
he can turn to today's column and say, "Gee, that is fine, that is
interesting," and study it. Our job is more spontaneous. Our job
is to get enthusiasm and say, "There is a great show going on at
the planetarium."

MINNEAPOLIS EXHIBIT PROGRAM

THE MINNEAPOLIS EXHIBIT PROGRA]\'I

THOMAS W. VOTER
Hudson River Museum

A few personaL remarks on the probLem of exhibits may sound
famiLiar to those with simiLar experience.

WELL, MAXINE TOLD YOU what she has been doing to
Minneapolis, you should see what Minneapolis is doing to me. I
am the guy who has been losing all the sleep.
I might say how I got into this Minneapolis situation was
through the Spitz Planetarium people. I also want to clear up a
few ideas that while I am not working for them, I am working with
them in a pretty close association, and it has been very pleasant
since I started with them on the Flint job. The trouble is, the jobs
seem to be getting bigger and bigger. As Maxine said, if you don't
know how much room 76 panels take, you ought to see mine. There
are more of mine in my museum than there are in the Museum in
Minneapolis.
Well, I have been in this museum business and planetarium
business quite a time. In fact, I was with the Hayden at the time
they dug the hole there, and I als~ had quite a lot to do with their
exhibit program. Planetariums all over the country have more or
less just grown, and everyone seems to be designed by a different
architect. Naturally we have many varieties and there have been
many mistakes made.
Of course, people who try to organize a new planetarium in
their home community, oftentimes take a trip and they come back
to build their own, with their architect. But they not only take
good points from the other planetariums, but oftentimes they repeat the mistakes.
132

133

When Armand called me down to the Spitz Laboratory several
years ago and said he had this big planetarium in Flint in which
we had a chance to put in the exhibits as well as the instruments,
it looked as if we were really getting somewhere in the designing
of planetariums in which the artist had a word in the beginning.
In other words, the building wasn't all built and everything
planned, and then we had to adapt our exhibits to that particular
building.
The one in Flint, as you know, has an ambulatory, and I go
along with Maxine in the gallery idea. That it is very good, and
I am very anxious to see what it is going to look like. It is a little
disconcerting to do a job of that magnitude without knowing what
it is going to look like until it is finished. I continually have my
fingers crossed because I can see only one-sixth of this job at one
time. In the meantime I have to carry it visually in my mind. I
did make a sketch that isn't too lucid. Well, you can't get the detail
into it. I was pleasantly surprised in the planetarium when we put
it in and installed it.
I don't want to feel like what Dr. Nassau told us' the other
night, about the boy wanting his money back because he told so
many lies. I was afraid at Flint I might be telling lies.
We have been seeing Mars and Jupiter and Saturn, and every
few days I read in the paper where they are getting one of those
things out further. So I am hoping to get the Minneapolis installation completed before they find any more, because I really stuck
my chin out in many ways.
.
On one of the jobs I did out there at Flint I probably was the
only artist who ever painted a picture who could ever see the whole
of it from where he stood. It was because of the shape of the
building. In fact, it is true in Minneapolis. I can't see around the
corner there, so I can only see part of the job I'm doing.

PLANETARIUM PERSONNEL

QUALIFICATIONS FOR PLANETARIUM PERSONNEL

JAMES A. FOWLER
Cranbrook Institute of Science

From the wide variety of answers to a questionnaire on the subject
of staffing a planetarium, there are extensive quotations comments
and interpretation here. On the basis of this informati~n, one rna;
perhaps have a better idea of how to answer those questions which
do arise in selecting personnel.

THIS MORNING WE TAKE UP an area which certainly is
as vital as any aspect of the planetarium over and above the program itself. After all, it is the people who run the planetarium
who make or break the program. Thus, we are trying to give some
consideration this morning to the general subject of staffing a
planetarium.
I am going to try to give you some of the essence of the
questionnaires which I sent out to you. I hope all of you got the
one on the qualifications of planetarium personnel.
The qualifications for planetarium personnel will be simply
those which I have derived from your expressions in replies to
this questionnaire. I think they are very interesting. I would
first like to thank each and everyone of you for the response I received to this questionnaire. I was elated to receive 62 of them.
I think this is a pretty high percentage of returns and indicates a
high level of interest in this problem.
Arbitrarily, the different types of institutions returning these
questionnaires pretty naturally fall into three divisions: the museums, the colleges, and what I just lumped together for lack of a
better name as service schools, like the Naval Academy, the Air
Force Academy, and so forth; then there are a few which do not
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fit into any of those divisions, simply those boards of education that more or less sponsor a planetarium for the entire school
system; and lastly, high schools, specifically, so there are really
five categories here.
Now many of the answers I received can be pretty much applicable to anyone of these five categories. However, as you can
well appreciate, some of the answers are pretty specific as to the
particular type of planetarium, because a college planetarium, for
example, has different problems and different approaches than does
a museum.
But what I will have to give you now is pretty much of an
attempt to just give a quick r'undown of the kind of answers I
received to the questions which were asked. Now, since all of
you received this questionnaire, at least I hope you did, I think
nevertheless I better refresh your memories as to the·· types of
questions which we did ask.
In the first place, just quickly, we asked for the name and
address of the planetarium, the name and title of person in charge,
the type of institution, the type of planetarium, and how long the
planetarium has been in operation. Is an observatory used in
connection with the planetarium? How many staff "m~mbers are
directly or indirectly associated with the planetarium full time or
part time? What means have you used to locate potential demonstrators? What methods have you used to employ those persons
selected as demonstrators? How many of your demonstrators have
had previous planetarium experience, and if so, where and how
long? What special talents and abilities do you feel a demonstrator
should have? Do different types of audiences call for a different
talent in a demonstrator? Do you feel it is essential for your
demonstrators to have mechanical aptitude?
On what salary basis are your demonstrators employed? Hour?
Week, and so forth? What is the rate of compensation? The last
question was in parenthesis, and did not have to be answered.
Those were the questions, and I will try to give you rather
quickly some of the answers I received.
As far as the first question, the title of the person in charge',
is concerned, I think there are almost as many titles as there are
planetariums. They range all the way from the director of the
planetarium to a consultant in the planetarium, to professor of
physics, teacher, curator of science, summer advisor, and so forth,
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and I am not going to belabour this particular point to give you
all the different titles received. Obviously, they vary again as to
the college or museum or other type of institution. I will say
probably there are not too many of those who are called directors
of planetariums who have only that responsibility. For the most
part, the person in charge of the planetarium is likewise responsible
for many other things in the particular institution where he happens
to be domiciled.
As far as the type of institution is concerned, I have already
indicated that there are five different types as originally outlined.
As far as the type of planetarium is concerned, insofar as answers
were received, there were four different types, and these happen
to be all Spitz instruments from which I received replies, the
different models-AI and A2, and so forth.
The answers to the question as to how long the planetarium
has been in operation run all the way from those that are just
being installed to planetariums that have been in operation for
12 years. How does that fit, Armand?
MR. SPITZ: That is mathematically very satisfactory.
MODERATOR FOWLER: As to the observatory being used in
conjunction with the planetarium-this was interesting because I
found in the case of the museums, eight museums had an observatory which was used in conjunction with the planetarium, and
24 did not, out of the 32 replies received from museums. In the
colleges, nine had observatories and seven did not. In the service
schools, two had observatories and six did not. In the board of
education type planetarium, there were none that had an observatory as such, and in the high schools one did, and four did not.
The number of staff members was interesting and very difficult to really analyze because a lot of these were part-time people.
Many of them were volunteers, and yet insofar as they actually
did planetarium demonstrations they could be construed as staff
members in terms of this questionnaire. As far as the museums
are concerned, there were as high as five full-time employees in
some of the museums and as far as the part-time people were concerned, the extreme was eight part-time. Now, of course, we had
everything in between; and I am not going to take the time to try
to break all this down, because this frankly is only one aspect of
what I think is important in what we are trying to accomplish here.
In the case of the colleges, the maximum number of full-time

employees was five. Here you would have also part-time students
and graduate students, as many as 14 part-time. In the service
school area they used a lot of enlisted personnel as well as offic~rs,
and the full-time help ranged to a total of three. That was the
maximum number in anyone of these to 15 in terms of part-time.
In the board of education situation, the maximum number of fulltime people-one, and part-time-two. In the high schools-one
and three.
Then the question was one which seems to be a problem with
many of us-how do you locate a demonstrator for your planetarium? What means do you use to do this? Well, again, I thought I
could comment by summarizing the whole thing, but I found, of
course, I could not. So in trying to analyze the answers, I am
going to give you just a little bit of the different replies received,
to show you the great variation of methods used to satisfy the
problem.
Now speaking for the high school type of planetarium, for the
most part these people are regular members of the nigh school
science department teaching staff, and they use these people for
their planetarium demonstrators. In other words, they do not have
to use any special means of locating them; they are taken from
their own staff, and we assume, as the later questionnaire will
point out, they do get some time for training themselves to be the
demonstrators they have now become. So I think here because
the demonstrators are simply chosen from within, the high schools
don't have to use any particular method to locate them as they
already have them.
In the case of service schools, it is essentially the same.
Demonstrators are picked from their instructional staff. They are
officers who are assigned to this duty and sometimes they are from
the enlisted personnel. So for the most part, this was the type of
answer I got from the service schools.
In the colleges, here again for the most part they are faculty
members in the science department, astronomy department, or
physics department; but the colleges may use graduate students
and undergraduate students, some selected from junior and senior
college classes. But all of them essentially come from within.
It is when you get to the museums that you get quite a difference in terms of the answers to this particular question, because
the museums have a problem of locating these people. Here again
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I got almost as many different methods of trying to locate these
people as there were questionnaires received from the museums,
and I will give you some of them: placement bureaus, newspaper
ads or advertisements in professional magazines, word of mouth,
astronomical societies, friends of the museum, other employees,
local education association contacted, the retired teachers association contacted, people who were frequent visitors-letting them
try their hand. This source is interesting-primarily college
students. This one I would like to think was true. Remember
we are trying to locate potential demonstrators. Some gravitate to
the museum almost without effort. They may be trained local
people. Just ask people we know are interested. Personal contact. Referral of interested parties. Suggestion of trustees. Amateur astronomer on carpenter staff. Obviously, I am just giving
you the different answers and if the shoe fits you can wear it.
N ow what methods are used to select the demonstrators after
they have been located by these various means? Again, for high
schools it is almost unnecessary to answer because we know how
they are gotten. They were simply chosen from the science staff,
but they are selected on the basis of members of the science department staff who have a particular interest in this particular problem.
Recommendations from within the departmental staff. Another
answer said that one teacher was interested and intelligent and
well prepared.
As far as the service schools are concerned, one answer which
I think is probably significant for all said that all assigned instructors are potential demonstrators and are required to learn the
operation of the planetarium.
In the colleges they use volunteers from the college classes;
but selection of these volunteers is based on their reliability, intelligence, speaking ability, mechanical aptitude, and knowledge
of astronomy, and another quality-persuasion.
Museums are again a little different-interviews and past performance in educational work, rating of experience, ability and
willingness. Prospect given short script on circumpolar constellations requiring very little knowledge of equipment and then, of
course, given a chance to show his metal. Those with knowledge
of astronomy or those willing to take introductory course only are
selected. Select gifted teachers and, again, let them try.
Poor diction was a handicap; given as a reason for rejection,

it is a short-lived reason. Transcript credentials and referrals and
demonstrators and-of course, this would apply to some museumscivil service examinations on the basis of job description for this
particular position of being a planetarum demonstrator.
The next question is one which I hope would interest us as
much, if not more, than some of the other questions because this
is really where we get into the qualifications. What special talents
and abilities are desirable?
To try to break down the answers is pretty difficult; but I am
again going to give you one relatively long answer which pretty
much covers the feelings expressed by many of you, and then
pick a few others here which were very interesting to me. The
first one that I am going to give you is based on a reply received
from a museum: sense of good public relations. Enjoyment of
teaching. Constant study of ways to teach in a planetarium. Sense
of humor. Keeping the basic principles to current development
in the field. Consideration of each group as different from all
others. Attention to individual needs and differences in group discussions. Some showmanship. Some sense of timing and dramatic
effects.
Now that is a pretty good description I think of what in a
general way we would hope we would find, but I will read you
other answers, one of which is almost as lengthy, but you will see
repetition: Ability to explain complicated subjects in an interesting
and understanding mannE.r to young people. Should command
respect of teachers and other professional people. Ability to repair
and make auxiliary equipment, which really is another answer.
They should not be ashamed to admit they are wrong or do not
know. Those are two of the longer ones, but I would like to pick
here and there some other ones which I think will also pertain to
what we have already said about ability.
One which we have really covered in another way about showmanship is put in this manner: A little ham helps. Clear enunciation. Ability to express himself. Toastmaster training is fine here.
Good knowledge of all phases of astronomy in order to be able
to answer questions. Good imagination. Some knowledge ~f
electricity. Some knowledge of semantics in order to make self
clear, and an inquiring mind. Again, showmanship.
Presence of mind to take advantages of accidents or failures
of equipment without interrupting demonstration. Good liberal
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education, including foundation of writing, the arts and speaking.
Compassion for audience reaction. Be able to sense sentiment of
group and adjust dissertation or humor to fit. To interpret but
not dilute astronomical language for children and the general public.
And this one I like-if one does not actually love children, one
should not dislike them.
Ability to compose own program from an outline. Must be
a person with ability as a teacher. Well adjusted professional,
sincere, some idea of how people learn. And last but not least a
steady hand for the pointer, to which I add-on the first demonstration.
Now the next question was, Have you attempted to provide
special training for your demonstrators? Well, the answers range
all the way from yes to no, but here are some of the affirmative
responses: by sending demonstrators to attend symposiums. Some
instruction, but otherwise learn by doing. Took one to the Spitz
Laboratories. That one trained the other. Instruction given mainly
on operation of equipment or instruction only sufficient to operate
instrument. All demonstrators have had courses in descriptive
geometry and some beyond at the college level. Check-out on equipment, lecture and notes provided. Twenty to thirty minute checkout on operation, occasional conference on use and improvement of
planetarium. Special astronomy class held for two weeks each year.
Lecturers meet before each new show. On-the-job training for
about six weeks on new installation which is to send a new person
to observe another planetarium. Trained by experienced operator.
Representative of Spitz Laboratories demonstrated our instrument.
Auditioning other lecturers.
Comments by audience after demonstration is a good criterion
for evaluation. Each demonstrator outlines a program of his choice,
following which the program is presented to experienced demonstrators and criticized. Tape recording made of each lecture and the
lecturer is expected to raise his standard accordingly. Demonstrator to attend college course in astronomy.
That gives you some indication of how they have done it, but
the one answer which I enjoy was: Use of planetarium requires no
special training, meaning that they do not provide special training,
because it doesn't require any.
What is the educational background of your demonstrators?
Well again, you can imagine this varies with the type of plane-

tarium, but for the most part the people who have been used as
demonstrators range all the way from a high school graduatesometimes the high school student who hasn't graduated yet-to
the Ph~,D's. As far as the museums are concerned, the people there
again may either be just high school graduates or again, Ph.D.'s, or
those with a B.S. degree, college degrees with additionai course
work in astronomy, college students, and so forth. In the college
area, of course, usually if they are students, they are students who
are in physics, mathematics, or astronomy, either undergraduates
or graduates, and those with a Ph.D. or A.B. are mostly men in
those same areas of science. In service schools, very often the men
are engineers by educational background, but the minimum requirement is that a man be a high school graduate; but most are
officers with college degrees often unrelated to astronomy. Otherwise, I think all of them for the most part use demonstrators with
college degrees of various levels with the exception of the fact that
many of us do use students. Of course, those students who happen
to have a particular knowledge and flair for this subject could well
be, except for their knowledge of the subject matter, just as good or
better than those who happen to have a lot of edu~ational background but without all these other qualities in terms of showmanship, and so forth.
The next question: Have any of your demonstrators had previous experience in planetariums, and if so, where, and for how
long? Here again, the answers received are as follows: In the
museum area 25 of the replies, and there were 29 in all, indicated
that the demonstrators had not had previous experience; but of the
other 4, they ranged from brief experience of one or two seasons to
several years' experience.
Out of seventeen at the college level, fourteen hadn't had any
experience previously; of the other three one had had 27 years
experience in planetariums involving the big ones such as Los
Angeles, as was mentioned, Philadelphia, and so forth.
As far as the service schools were concerned, of eight replies,
seven had had no previous experience, one had had experience
at another base and had been transferred, and so he had tha't
previous experience behind him.
Of the board of education, out of three, two had had no
previous experience, and one had had previous experience with a
Spitz portable.
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As far as the high schools were concerned, out of five replies
four had had no previous experience and one had had experience
at a museum planetarium.
Did different types of audiences call for different talents in
the demonstrator? Well, I think we almost know the answer to
that, but nevertheless I will give you some indication of the answers
received, and I think most of these are almost alike, but I will
nevertheless try to pick out some which seem to be apropos.
In the museum field, a desirable talent is the ability to adapt
to the needs and range of any planetarium audience, especially
children or young people with whom one must work on their level
and with patience. With family groups, the talent to present a program that both parents and children enjoy discussing after they
leave the building is useful. As far as professional audiences are
concerned, a talent to explain the true phenomena of the heavens
is valuable. I don't know whether that implies that you don't tell
the others the truth or not. Another answer: each audience is an
individual experience, no two are alike. No assumptions are made
as to level of presentation, resulting in constant shifts in emphasis
throughout each lecture.
Another answer which has essentially the same thought-a
good demonstrator should be able to deal with all types of audiences. His principal requirement is ability to adapt the program
to the audience. The great evil of taped or memorized programs is
lack of ability to adapt, as I think we should all agree.
This is an interesting answer: Do not like the wisecrack
approach to any audience. Subject matter and treatment must of
course, be varied for different grade levels but ability of dem'onstrator applies to all levels.
More advanced astronomy-this is from a school for advanced
secondary school studies. Ability to develop new teaching devices.
Another school answers: younger students and Scout Groups must
be prepared for the demonstration both in regard to the material
and in terms of their behavior.
And from a service school. Civilian audiences are different
from the military since they are primarily interested in being
entertained.
The biggest variation in audience type occurs among small
children. A ttempt to lower and raise the level of the lecture ac-

PLANETARIUM PERSONNEL

143

cording to the type of subjects being taught to the children. Usually
send a questionnaire to teachers prior to performance.
And again from a museum: Lecturer must maintain direct
relationship with audience through questions and also must not
present memorized talk but work from a general outline of subjects
to be covered. Must be able to judge quickly and intelligently the
intellect and level of the audience in order to adjust the material
accordingly.
Group wishing to be taught requires astronomy know-how.
Group wishing to be entertained requires theatre art and less
knowledge of astronomy. This last answer I think is interesting:
College students best for mixed Sunday groups; science teachers for
junior Saturday afternoon groups; and director for straight school
groups, clubs, and so forth.
Next, and I am going to skip over a little bit because I think
we have the essence of this, I hope. Mechanical aptitudes. The
question asked was, "Do you feel it essential for demonstrators to
have mechanical aptitude?" Again, the answers ran all the way
from yes to no; but as far as the specific answers are c~ncerned, I
think that we will pretty much agree to the ones ,we have here.
Museums: This type and other types of planetariums are all
essentially the same really. Here is one answer: Yes, especially
in a small planetarium with limited staff. Another yes, if on a fulltime basis. Yes, if he is the only soul in the operation he better
know something. Staff people, yes; volunteers, helpful. Some can't
replace burned out bulbs. Yes, on specially-built projectors to keep
projector in good repair.
Essentially what they are all saying is that if you do not have
someone on your staff who is a maintenance person, then it would
be very helpful if the person who is doing the demonstration could
be able to take care of things that go wrong.
Then we come to the last two points that were asked: On
what salary basis do you employ your demonstrators, by the day,
week, month, year, etc.? Again, this is not too essential, I am sure,
as far as the answers received, because they varied all the way
down the line, by the hour, by the lecture, by the day, by the we~k,
and so forth, and I am not going into detail on that one.
And by the same token, as far as the last question is concerned,
which need not be answered, we got lots of answers and as far as
the rate of compensation is concerned, I might go back to the pre-
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vious question just a moment and say that generally speaking,
people in the service schools and in the colleges and in similar
institutions, and in the high schools, too, were paid about the same
way they were paid for their services during their regular job; because most all of these people had this job as something supplemental to the work they were doing, as professor of physics or
military instructor, for example. So whatever their rate or method
of pay was, they got paid in the same way for this additional duty,
because it had become one part of their regular job. In some cases,
however, those who did this as something in addition to their
regular responsibilities were paid extra for this extra time they
devoted. In other cases it was just simply added to as part of their
responsibility during the school year.
Now to try to give you the rate of compensation is difficult
because you have to realize that again it is mixed up with whether
or not this is all the person does. He may only be a demonstrator
or he may be director of the planetarium with demonstrators under
his jurisdiction for which he is paid one relatively larger salary
as director of the entire operation; as opposed to the individual
demonstrator who gets paid a different way, or the college professor, or the high school teacher, who just gets paid as a teacher,
and secondarily may be getting something beyond for his additional
time on planetarium work.
If we ~hink in just the terms of the demonstrator, perhaps here
again the range is remarkable, and I think I have it summarized
someplace where I can pick it up quickly. I never thought that 62
questionnaires could get so complicated in trying to look them
over, but they surely did. Here we are: I will try to pick some
out from the museum area. They have a rate applying to students
as you might gather. This rate was per hour. The low that I found'
and this was for student help, was 65 cents an hour to one dolla~
an hour in this same institution; and then for other areas which
were not necessarily student demonstrators, $1.35 an hour; and
these were all based on per hour rates; and six dollars per lecture;
four dollars per show; no compensation, entirely voluntary.
Then as far as individual lectures again are concerned ranging
~rom six dollars to seven fifty. Four dollars to five dOllars' dependIng upon the day of the week, whether public demonstration
whether a week-end demonstration, whether a week-night demon~

stration. Again, you see you have them all over the map as far
as different rates are concerned.
Then as far as people who are paid not necessarily by the
demonstration, I have $315 a month, $475 a month, $300 a month,
$100 a week, $100 a month; and then as far as any yearly salaries
are concerned from $4,654 up to $7,852. But this is for a director
whose duties would also involve other areas. Four thousand dollars
a year, $4,875-for the curator of the planetarium, $6,500 a year,
$4,548 with an increase to $6,300 in six annual increments; $3,400
a year. Well, you can see how it is going.
As far as the schools were concerned, I got two answers. One
said $500 above regular salary schedule for a teacher in a high
school who did this in addition to the other work, and one said
$7.50 per lecture after regular working hours.
And the colleges showed most of the rates of compensation were
based on their annual salaries for their jobs as instructors, but
where they used part-time help, student help, and so forth, it ranged
from $5 an hour to 70 cents an hour minimum. And then in one
case they all were paid extra at the rate of $250 a year; but for an
eight month additional duty to the planetarium.
Well, I think that is all the time we can 'devote to this
particular attempt to give you some indication of the answers received to this questionnaire. I, again, would like to thank all of
you for your splendid cooperation in getting this material back
to me to use for this purpose this morning.
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MRS. JAMES R. McBRIER
Erie Public Museum

The remarkable accomplishment of a group of women, dedicated
to the service of the community, in promoting a planetarium is
related here. Starting with only an idea, the Junior League of Erie,
Pennsylvania, organized the community to raise funds to open a
planetarium and trained all the volunteers necessary to staff it.

WELL, I COULDN'T BE more surprised to find myself a chairman of a planetarium at this moment than to have been asked by
Mr. Snow to participate in the program.
I don't want to go into how we got our planetarium. Naturally,
we raised money and did all those things necessary to the task; but
I will say our Junior League in Erie, Pennsylvania, did a wonderful
job as some of you who are acquainted with Leagues know that
they do in your community. We have a philosophy that we try to
carry out throughout our international organization, which is to
find an unmet need in the community and to do the preparation
work necessary to establish a demonstration period, to prove this
need to the community to gain their willingness to accept it, and
to carry it on as a permanent part of the community venture.
So with this philosophy, we did start the planetarium in Erie,
Pennsylvania; and, as a result, had given to us a contract for a twoyear demonstration period. I happened to be head of the project
funding committee, then the project committee, and I got tapped
on the shoulder to chairman the planetarium.
I am not going to go over all the first part-that is in my paper
about how we started in the sense of taking this dark picture out
of the closet. We were going to have a planetarium. They said
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go ahead, organize it, open as soon as you can, service the public,
service the schools. It was a little overwhelming to hear all this. I
can tell you what we did, in the hope it may help some of you in
solving your staffing problem in your own situation in your community.
The first thing that I did was to go to the school district. I asked
for their help. I asked for this help with a program committee, for
which I asked them to choose from the community teachers whom
they would like to see on a committee that would help draw up
outlines for the school showings. I felt we had better get started
with them or we might be called the "knit-minded" planetarium,
and we wouldn't really know what was the correct thing to tell
the children when they came to visit.
We also had to prove to the city that this planetarium could
be self-sustaining. Since our school district is very broke, we also
had to set up in our training program the idea of the theatrical
side of it, to have the adults come to be entertained with a little
subtle education on the side. So we had a two-fold training program
for the volunteers that we knew we were going to have 'to find and
use if we were going to open the doors of this planetarium as often
as we thought was necessary to prove its true val~e in the community.
With the two-fold program in mind, after contacting the school
district and asking for their help with the school programming, we
had a wonderful man step forward in the community to be our
program chairman. He is the secretary of the local Astronomy
Club. He is not a speaker, except in a small group where he is
absolutely fascinating, but he cannot be talked into getting up
before a large group.
I think most of you have received a letter from Stuart Cad,;,
wallader asking you for scripts and for any ideas of programming
you had, and he built a magnificent file. I bet we have scripts
from all of you on all the different subjects that there are to use
for the programming of our adult public showings. We have children, of course, come to these shows, too. But, basically, we geared
this programming differently than we did our school shows.
.
With the material being gathered and a committee working
on what they wanted in the school shows, we then started out to
find a group of people who would volunteer to speak. Well, in the
meantime there wasn't even a planetarium yet. I think two people
<
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had been asked at this point including the program chairman, and
there were three other Junior League members who were going
to do the footwork and the treasury and secretarial end.
I next went to the universities and colleges of our area. There
were two very cooperative men who are professors at the Behrend
Campus Center, an extension school of the University of Pennsylvania, which is just out of Erie. One is a physics professor and one
a chemistry professor. We are very fortunate in that the one who
is a chemistry professor is chairman of the Eagle Scouts. They
kindly showed up and were eager to help, so we feel we are
fortunate in the training chairman, who said he would like to be
in charge of the training of volunteers. He would help set up the
program, and by the way, he had a friend who was an excellent
speech and drama teacher whom he knew would love to come in
and volunteer her services to teach speech and the use of pause
and intonation. After all, the program has to be presented well,
even if the material is correct, or people don't care to come back.
So with all these people coming forward I had a good night's sleep
one night when I found three people in one day all from this university that wanted to help.
There was a local engineer in town whom we knew was a local
astronomer and had made telescopes. He volunteered his services
to be our technical advisor.
In the meantime the great assistance and the words of assurance that were needed at the right time, that the community would
step forward and undertake this project, came from Mr. Spitz and
Mr. Williams. They were very, very loyal to our group, helping us
organize and giving us helpful hints as to what we should do in our
training program. As soon as our planetarium was installed, Mr.
Williams came and undertook a training program on the use of the
equipment with all of our volunteers.
N ow I want to say with this background we distributed literature to the volunteers explaining what the Junior League and the
A. A. U. W. are. We had a college student and we had some
teachers. When we got ready to hold our first session, I would say
there were 20 serious people and 10 people who came to see what
it was all about. We held a session every Monday night. It was
divided into two periods. The first half of the period was used in
teaching astronomy, which was taught by Mr. Richard Windso'r, the
engineer of one of our local companies, who is an astronomer.
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He started with just a good, sound basic astronomy course, not
observational at this point, but based on principles of the universe
and the earth and their relationship. When I spoke with him on
the phone before I came, he said, "Now I want you to say one
thing."
I said, "What is that?"
"Just remember we taught the whole course to try to teach
you people who knew nothing about astronomy that everything is
from a moving platform."
And I was interested the other day when someone said that
the confusion does come from the semantics, which is right,
in explaining this motion. We have one phrase we insist on every
lecturer using, particularly on the first visit. When we turn the
stars on we all say, "Something is the matter in here. Who can
tell what it is?" There is a silence. "My goodness, we forgot to
turn the earth on. We will never have morning if we don't start
around right now," and it is quite impressive with the children to
make them realize that all of a sudden when you start the earth,
everything else starts in relation to it.
.
Well, this came from that nice engineer who spe1!t untold hours
teaching our astronomy course. After a period of about an hour
in astronomy, the class broke up. There was naturally some discussion, and then we had Mrs. Lena Falkenberger, from the
Behrend campus, who taught speech. We took the introductory
lecture of the Spitz Company, which we have used in the later
stages of our speech-training program, and broke it down into
sections and let the trainees start practicing sections of it and
asking astronomy questions at the same time. We had the potential
speakers prepare two or three different talks on the subject, which
in itself was part of the training. They had to go out and read the
material. We assigned different subjects of astronomy so they didn't
all come back with a myth.
With the aid of tapes, which was terribly important, each
lecturer's voice was taped at the beginning of the training period.
During the first taping they criticized their own performance. They
had forgotten to pause. They were speaking too rapidly. They
thought they knew a certain word, but they guessed they didn't
know it when it came right down to saying it. Seven weeks after
they began training, their voices were retaped. When they heard
their voices at that time, it was a great stimulus to them, as you
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can imagine. They actually had learned a little bit, and it began
to give them a little confidence. I dropped out of the course about
half way through. I decided I was more useful in raising a little
more money at this point. Some of the lecturers were getting quite
good.
After we reached this stage of the training and had set our
opening date for right after Christmas, the instrument was installed.
Mr. Williams was able to find a few days to come over. Of course,
at this point they were all anxious to really learn the names of
constellations and to go into the planetarium.
So this was a great day in Erie when some 22 volunteers and
the 12 people on the Planetarium Committee-we grew to 12
people as there were some other little things that had to be taken
care of, so we went out into the community and found a few other
people who would like to enter into the work-went into the
planetarium and heard a lecture. I do believe it was the first
lecture some of these volunteers had ever heard in a planetarium.
It was given by Herb Williams. You could have heard a pin drop
in there. Of course, it was a proud group of lecturers, too. They
were achieving something. They knew they were to go before
the school children and the public, and they had to have a little
self-pride, I think, to muster up courage to get up in front of the
group.
Another thing we did at this time which was terribly important,
the school directors-well, one of them was wonderful. He said,
"I can't understand what in the world you are going to do with all
those fish over in that old carriage house." We told him that there
would be one small aquarium maybe in the corner, but that the
planetarium was going to be in the other room where the stars
would be. We invited all of the school directors and the head of
the education department to come to the planetarium. In fact, I
think the machine had been working about two hours when they
came for a lunch. We provided box lunches, and all those we had
invited came for the treat.
Then we broke up the volunteers into groups and they went
in alone with Herb for a three-day period and listened to him speak.
Sort of safety in numbers, as it were, and the time Mr. Williams
spent there was invaluable. Of course, we never could have raised
the money without Armand Spitz coming and inspiring the com-

munity to come forth with money way back in the beginning when
we sold the idea of the planetarium to them.
After Herb was there, we had those two men, Mr. Balmer and
Mr. Windsor, the professors from Behrend Center Campus, who
undertook a training program with the people divided into small
groups of three or four. The professors instructed them in the use
of the instrument. Of course, as soon as the lecturers knew how
to use the instrument with the background material, and the
complete introductory lecture already having been studied, not
memorized but studied in such a way that they could speak from
a general outline, they began practice sessions in the planetarium.
We had a notebook that sat in our little outer room to enable
people to try to find an hour to go into the planetarium, and it was
booked solid for about four weeks up to the opening of the planetarium. In the literature I prepared, I said that the planetarium
was in use 20 hours a week. I think it was really an understatement. Lots of people went in who didn't sign up in the book. It
seemed that you could never get inside. The key always seemed to
be hanging outside and the red light on.
At this point we had a dedication service. I am ever indebted
to Armand Spitz and Herb Williams and Dan Snow: who all came
to the dedication and opening of our planetarium. We had five
scared volunteers who were going on the first week. They had
yet to lecture to the public and to the children, but things had
fallen in place.
One thing I would like to stress is this: Many things can be
done at once, but some things have to be done earlier than the
actual presentation. By this time the Program Committee had
come up with what they wanted given to the elementary children.
They had also come up with what they wanted us to give the
secondary children in their first visit, using this introductory lecture
but supplementing it with the terms and words they wanted used.
In the meantime our promotion people had sent out a letter
to every science teacher in the whole area and to every elementary
school teacher. The school district distributed these. In this packet
was contained the first outline for teacher-training as to what
would be presented at the planetarium when they brought their
class, an explanation of how we were going to start a teacher-training program and the procedures by which they got their appointment to come to the planetarium. Without all of this groundwork,
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I don't think we could have opened when we did. Certainly, we
could not have had our schedule filled for two months in advance
before we did open.
The volunteers were really getting scared now. They were
booked for two months, and they had not yet given their first
lecture. We chose four boys, two college students and two high
school students who would be our paid lecturers. They were taken
out of the training group of those volunteer women who were
going to lecture to the children and put in a special class where
they were given a more theatrical approach. The only criticism
I would make here was that many of them did not have a tremendous vocabulary to call on to vary their manner of presentation.
Oh, I did forget one thing I wanted to say. When we were
training people, we had lots of fun taking one simple astronomical
feature and have them explain it to a six-year old, a nine-year old,
a fourteen-year old, a sort of average adult who would not take too
much but a little more than would the children, and a man from
the engineering society. We felt this was the criterion of whether
or not our volunteers knew their materials and their lectures and
how adaptable they were to various groups. We are not that good,
really, but this was what we tried to do, so they could feel the
difference in the age level of a group.
I would like to say that I don't think the whole responsibility
of the program lies with the volunteer. I think a lot of it has to
lie with the teacher bringing the group in, but the only way this
responsibility can be assumed by the teacher is that this teacher
be communicated with. After they call for an appointment to come,
they receive a return call in which we ask them certain questions.
What preparation have you done? What are your plans? Have you
received the outline for the lecture that is going to be given to your
class? Is there anything that is not in this outline that you would
like presented to your class?
They are very honest. They usually say, "Well, I don't know."
We say, "You know you can call Mary Walker, who is head of the
elementary science department, who is on our Program Committee,
and she would be very happy to recommend books to you. Or if
you would like to select a bibliography off the sheet we are sending,
get a few books. We will not present anything that is not on the'
outline, so you will feel free to answer the questions of your
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children after their visit." This advice makes the teacher feel better
before she comes to visi t.
We have made lots of mistakes. I wasn't going to tell you
about all those. On the whole, though, I think the page in the little
brochure tells about 'the attendance we have had in our planetarium, and we have tried to maintain standards of high quality.
Since we opened last March 11, we have put on during our
first three months a total of 281 shows in a three-month period.
Our maximum seating is 60. We had a total of 11,264 people go
through the planetarium in this three-month period. Many of these
were teachers in training groups. You see, once the school board
starts cooperating with you, they are very nice. They tell someone
to organize all the teachers at a particular school to go over to the
planetarium. The teachers come to participate in an in-service
training program. It was a very lucky thing for Erie and for the
planetarium that it so happened Mr. Spitz was in town for the
opening of our planetarium. There was an in-school teacher training program for all the teachers in the city schools. Dr. Spitz spoke
to all these teachers at once in one big auditorium about what was
coming to their city, and told them that the only yalue it would
have would be if it were used. It was wonderful because it immediately let the teachers know it was a teaching tool for them,
and he really inspired them.
When Mr. Boehm from the Pennsylvania Education Department came to Erie in July with Dr. Bain and a group of educators
from the Department of Education in Harrisburg, they came up
to Erie to see our planetarium. They are in the throes of launching
this "Earth Science Curriculum" throughout the schools of
Pennsylvania. He asked me a question. He said, "Mrs. McBrier,
do you think that your lecturers are really good enough to teach
the children in Erie, Pennsylvania basic astronomy in this planetarium?"
I answered him by saying that we had three volunteer women
lecturers whom I would put up against most any lecturer of a
longer period of experience, not against top lecturers like those
who are in this room, but that they are more than adequate. The~e
women, all college graduates with an interest in children, came
and spent a total of about 50 hours of study to become planetarium
lecturers.
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Without the help from the school district for correct outlines,
without the help of all of those men in our community who have
helped make our committee a success, and without the successful
launching of the promotion which was helped by the letters from
the Spitz Company, we couldn't have reached the place we have in
this short a time. I am convinced of this, but I would like to close
by saying one thing. Today, I think we all turn to organized groups
for lots of our leadership in anything we do in our city. It is easier
that way. You can tap a lot of people in a hurry, but there still
are many citizens in every community, I am convinced, who are
waiting for a chance to offer their abilities and talents for something
that is as worthwhile as a planetarium. At least, the citizens of
Erie, Pennsylvania, have certainly proven this, and I will bet there
are lots of Mr. Windsors and Mr. Balmers and Mr. Cadwalladers.
We didn't have the money to hire a full staff, so we made it
a community venture. That is what it is. The school district will
take it over in 1962 as a part of their jurisdiction, and they have
said to us, "But you will have a whole trained group of volunteers
that will come with it, won't you?"

UNIVERSITY OF NEBRASKA STATE MUSEUM

JOHN HOWE
University of Nebraska State Museum

The advantages and disadvantages of a planetarium connected with
a state university are related here. The problem of raising and
keeping a staff is treated in much detail which should prove
informative to others.

I AM ONE of those people who comes in late. This is a football
card I am holding. By the way, every university in the. world and
its football team have them. You ask them where the next game
is and the information is on this card. We have just adopted this
idea. We have put the schedule on one side and the admission
and the shows on the other side. We can run it for several months
or about a year, actually. These things are going like hot cakes,
since the brochures are tougher to carry, are easily lost, or they
are not carried around. If you want to try this thing, it is a new
gimmick.
As to staffing a planetarium, there are about as many ways
as there are planetariums. Everybody has to speak in terms of
where he is and what he is trying to do.
Of course, it depends on how big your planetarium is. Ours
is about the size of this one, maybe a little larger and a little different as far as seating. It also depends on how many shows you
give, how many educational shows, whether you try to go to the
public to pick up a little sugar, whether you are endowed, and
things of that nature.
The amount of money available, of course, is very definitely
a factor in how many people you can hire, how many part-time
people you can keep around. I have to confine my statements to
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my own location. I don't know too well what the rest of you are
doing, except what you say.
In our case, we are a museum and a part of a university. It
has a decided advantage and decided disadvantages. Also we do
not have a formal school program. We have been trying with the
teachers to get one, but the Lincoln School System has a few little
obstacles which will take a few years to clear out of the way, so
up to the present time we have not gotten around to it.
We are part of a museum. This is a definite advantage. It has
artists, a caretaker, and all kinds of other advantages. This is a
terrific thing because we can pick up people from the museum
and use them in the planetarium, although technically they are
not part of the planetarium staff. It is very, very useful to us.
The physical plant was given by Mr. Ralph Mueller.
With all these economic advantages, we still have to meet a
payroll. There are people who work only for us. We have to pay
them, so one thing we have to do is attract the public. Since we
charge more for adults than for children, we have to drag more
adults in if we are going to make more money.
We give both public shows and school shows. We have a little
different scheduling. Of course, the number of people on the staff
depends on how many shows you give. Also, in our case, our
schedule causes a little difficulty as we run a little stronger in
the summer on public shows-every afternoon and every evening,
and two on Saturday and two on Sunday. I wouldn't want to do
them all myself. I tried it while some fellow was on vacation.
You get tired of hearing your own voice.
Also, in our case, since we do not have regular school programs, in April and May we are deluged. We can run five shows
a day and one right after another. The rest of the time we don't
need so many people. I am also with the guide service. This
quadruples the load at that time, and we have to go in for lots of
part-time help which wouldn't be necessary under different situations.
Everybody has talked about demonstrators in the planetarium.
Demonstrators are very, very important, but if you are going to
run a planetarium you have to have somebody around besides
demonstrators. I had to go down to get our janitor-I don't think
there are any janitors, now as the name has been changed to

custodian, so everybody is a custodian-to sweep the place out.
If you have flooring that has to be scrubbed and waxed and you
are on your own, this is a problem. In our case, however, it is not.
The custodian takes care of the whole thing.
We have nice theatre seats. Sometimes some of the gum gets
in the mohair. We also have headaches when someone comes in
with a good coat of vaseline. Someone has to check out those
things and clean the whole place out. The janitor has a given time
to work there.
The electricians, as Armand Spitz says, aren't foolproof. As
to changing bulbs, we don't have anybody that can't change a bulb.
If they couldn't do so, I don't know how long they would be
around. Connections will break and go bad. You might have some
soldering to do or a little rewiring, not re-wiring in the projector,
but if you want to add accessories you might have to add extra
wires. For example, you may want remote control, if you are working away from the central outlet. We are six feet from the back
wall and we have to drag a lot of wire around, so we nave to make
a lot of extra connections. An electrician comes in very, very
handy. We use the university electrician. If you have several
electricians, get the same guy every time, becaus~ whoever comes
will really be in trouble if you don't. It isn't a standard hook-up.
If somebody comes in strange, it is going to take half a day for
him to figure out the system before he can go to work. This gets
a little troublesome sometimes.
In our case where we charge admission, we have to have somebody sell tickets. They pass out the tickets and take in the money.
We have a lower age limit, five years. Somebody may come in
there with a kid that is four years old and eight months and ask
the price of admission. You can't charge for the child. You need
somebody that can take care of this kind of thing because it causes
public reaction. It is a public relations matter. If it is not handled
properly, it might prove awkward. You can't just pick up anybody
to put at the door. Usually the ticket seller keeps track of the
bookkeeping and how much was taken in. In the university we
have two auditors, one for the university and one for the st'ate.
They have been very nice about our records because we have
goofed up a couple of times, I admit, but you have to have somebody to keep the books.
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If you use audio, and I think more and more of us are getting
around to using music, sound effects, and special items, if you put
in hi-fi, it is better to get a professional technician unless you have
a very, very good amateur. Not some kid who comes in and says
he knows what it is all about, though you may have to go out and
get a little bit of help from people like him. You can all pick up
these people actually, as part-time labor. It doesn't take too much
to train them. If there is a university around your town, or a college, there are all kinds of kids there with pretty good mentalities
who like to pick up a few extra bucks. They will do a good job,
so you, can pick them up and use them when you need them. We
rely mostly on university students for this kind of extra work.
Also, you need an artist around and a gadgeteer. They have
to have a little artistic ability if they are going to build gadgets,
though there are a lot of arguments as to whether or not gadgets
are usable. I think many of us think a few of these things are very
usable and serve a good purpose. Some of them we introduce for
entertainment, not many purely for information on method or
technique, but basically for entertainment, a little bit extra on the
side. But it takes a certain type of fellow to build this type of
thing. He has to have a knowledge of optics, mechanics, el~ctricity
and several different kinds of things. I couldn't do it on a bet. I
wouldn't know where to start. We have had a man named Gilbert
from Lansing who has been our source of gadgets. He worked on
them. He has a friend who is a machinist. We back him up.
Anything he spends we replace. We have worked this way, and,
as a result, we have a number of different gadgets.
You have to have a writer also. Somebody has to write the
scripts. Some people can read them and some cannot. A lot of us
are duplicating each other's work. I am very glad that the members
of this association are cooperating both with respect to gadgets and
to scripts. I believe at least 20 of us have written the same script,
some kind of explanation for TV, and some of us have probably
sweat blood. If we can get dissemination of this material, each of
us can adapt it the way he wants to, for gadgets or for whatever
he wants to use it.
The publicity man is very important to us. He may not be to
some of you. I spend about half of my time on publicity, such as
articles for various TV shows. A planetarium will run for years

afterwards if you push it properly. If you are going to interest
the public, keep your name before them, because if you quit publishing they will go to a movie or to some other place. You have
to keep your name in front of the public.
Demonstrators are, of course, very important, the most important fellow in the planetarium. I am a director, too. I think
some of the demonstrators are a little better than I am. If they do
a good job, you are in. They can take a mediocre script and make
it sound very, very good. If they are really interested they can
make everybody happy; they can use any sound effect or any projection and still make it interesting for people just by talking.
In our case we get them from several places. We have amateurs, such as students who just are interested and come over. We
also have a couple of amateur astronomers who have been in the
Great Plains Astronomical Society. We pretty well stick to amateurs. To go into that just a little more, these other people you can
replace by getting them anywhere. But professional demonstrators
you won't find any place.
~
In our case we put special emphasis on this because when our
planetarium lecturer gets into the planetarium, he}s it. He is the
king. If he wants to act like a prima donna, I don't care as long
as he does a good job. If he is in the planetarium and somebody
outside tells him to do something, he is completely in charge. Once
he walks in the door he can do anything he wants to.
I think a good speaking voice is definitely necessary. Armand
always compares the lecture in the planetarium to a theatre where
a man gives a monologue. The lecturer has the stars as a background, but he is acting all by himself. I think he must be able
to express himself and have a pretty good vocabulary, so he can
change his voice, and also make it interesting. I think one of the
most important things from our standpoint, he must be interested
in the planetarium and he must be interested in astronomy. It's
not just a job where someone walks in, gives a lecture, makes his
two bucks or whatever you do pay, and walks home. Very
definitely, he has to be interested in the subject.
N ow there are several ways you can fill this deal on fhe
lecturer. You can advertise, as Jim says, or people just drop in and
say that they are interested. Boy Scouts are a little young; we try
to stay away from Girl Scouts because they are too immature.
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However, many of the more advanced pupils would be fine. These
you have to train. Of course, you have to train all the lecturers,
even the school teachers. If they have had a little science, it is
not so tough. They can speak to school groups. Definitely, they
still have to break ground. Adults in the audience are going to
throw curves~so the lecturer must be trained.
There seems to be a general impression that professors of
astronomy cannot speak to ordinary people. We have several professors of astronomy here who do a beautiful job. I think Dr.
Nassau did a beautiful job. Some can and do do a beautiful job.
As I said, we are attached to the university, and if a professor
walks in there, it costs us ten bucks. The university puts a priority
on degrees, so we do not use professors with degrees. They may
be usable to you.
In our case the amateurs are about the best. We go to amateurs
first. If you have a wide selection of lecturers you can find somebody with a good voice who has already had the background; for
this reason, we train and use a lot of amateurs.
We also use students in astronomy. The astronomy professors
come in handy, recommending such people. We go to a professor
and say, "Hey, do you have anyone that is good?" He will tell us
and we will take the student over and try him out, if he wants
to go on.
I do think this matter of trying to fill the lecturer's job or the
demonstrator's job is going to improve in time. We are rating our
own. The children are coming in here learning astronomy. We
can take them from there-a lot of them go into Boy Scouting or
Girl Scouting. If a child is good and if he is interested, he joins
the Junior Astronomer Club which has advantages. All kinds of
astronomical organizations do. We keep cultivating him, and in this
way we raise our own crop. We have a farm system, like baseball.
I think if we keep at it, this condition will improve a good bit in
the future with the association disseminating material. I think we
will get good lecturers in the future.

U. S. AIR FORCE ACADEMY PLANETARIUM

MAJOR RICHARD J. PFRANG
U. S. Air Force Academy

The importance of the technician, as well as the lecturer, in developing a good show for the planetarium is stressed here. In
addition to other remarks about staff problems, the method used
at the Air Force Academy to prepare a successful show is also
discussed.

TO TALK A LITTLE about the staffing of a planetarium, I
think you will have to consider certain basic items. First of all,
before you even talk about staff, I suppose one thing, would be the
size of the planetarium, the population within the area, what types
of shows you are going to put on, whether they are going to be
for scientific groups or for school children, and so on; and also
just exactly how technical you are going to be in your lectures.
I undoubtedly have left out certain other considerations like
money, which I won't talk about right now, but it seems obvious
to me and I should hope to you, that the size of the planetarium
itself is going to decide how important it will be in the area. For
example, if a large planetarium is in an area of small population
and it is not used, this will hinder, I think, more than help. Just
because it is a large planetarium doesn't mean it is a good one.
We have received a great deal of help from many areas. For
instance, the scripts you see out here which have the label of the
academy on them probably look a little familiar. We have stolen
most of them from all you people, from the Hayden, from. the
Buhl, from some of the large planetariums, and from some of the
small ones. We have gotten good ideas from all of them. We like
criticism, so if you have the opportunity to look through our
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scripts which I have left out there, and I have only given five to
be passed out, I would like some criticism. If you will drop me a
line, I would appreciate it.
I seem to be getting off the subject somewhat. Let's talk a little
bit about this staffing business. After we analyze what we are
going to have in our planetarium, what size it will be, how many
shows we will give, and I think it is a good idea to know what
type of shows we are going to give even before we build the thing,
we have to staff it. We do it in certain ways. I think that the most
important thing from a director's standpoint is managerial ability,
then speaking ability, and the third one, and in this order incidentally, personal interest in astronomy, and fourth, technical capability. I think it also goes without saying in this order with the
exception of the first one, the lecturers must have these certain
capabilities.
The platform mannerisms of the individual are quite important.
For instance, we have recently assigned a new officer to the planetarium. He was experienced in navigation and certainly knew the
stars; however, he didn't have experience in the planetarium. The
way we trained him was to tell him he was going to be a lecturer
and ask him to read the first ten chapters of Baker's 7th Edition
of Astronomy. The last ten chapters get out of the solar system and
the material wouldn't be current. He read the ten chapters and
came back to the planetarium and we allowed him a certain amount
of time to get familiar with the instrument. Then he gave what we
call dry runs or lectures to the present staff, which is three people.
During his first or second lecture, we stopped him during the performance and made corrections. After about the third dry run
we don't make any corrections until the end of the lecture. When
the man has given approximately five to six dry runs, depending
on the individual, and when he knows his subject matter, he then
gives a public performance and we send him solo. None of the
other planetarium personnel sit in on his public lecture. We feel
he will do a better job if we don't monitor him. We think it has
worked out fairly nicely.
Now, you might like to hear about our method of handling
other things which are of interest to you; for instance, shows. The
way we build a show is to assign a certain topic to an individual
or he picks it, and then he makes out a brief outline of what he
thinks should be in the show. We sit down and have a story con-

ference. Our technicians-we have three technicians-and the
three individuals who give the lectures, myself and two other
gentlemen, talk about what we think we should put in a show. Of
course, we never have any agreement. After we get our basic
ideas down, the individual who is assigned to the project to begin
with puts all of the ideas in the form of a rough script: When we
have our next meeting, which is usually about a week later, we
start to build the show approximately three months before we
intend to put it on.
We have a rather rough script and the assigned individual
gives the first dry run in the planetarium. We pay no attention
to timing at that time or music or anything of that nature, but only
try to get the rough ideas into script form. After about the first,
second, or third dry run, we have got our ideas firm and well in
order; then we make a final script and/or usually a check list. We
work by the script until we are familiar enough with the program.
We don't insist that the lecturer follow the script word by word;
however, the basic story outline must be the same for- all lectures,
of course.
.
Perhaps a word about the technicians now. We have been
especially lucky in our area because we have eiectronic people
assigned to the Academy. I think it very important, though, that
the technicians be an integral part of composing shows. Also, if
you can possibly afford it, send the technician back to the planetarium company, and send him to other planetariums. They don't
have to be the same type planetarium as your own. We have
picked up many ideas from the Zeiss organization, from Morrison,
and from many others. We get a lot of good ideas just by going
to other planetariums and talking to their technicians.
The technicians in our area also help us in deciding what type
of music we are going to use for sunrise and sunsets. We don't stick
to classical music, either. We don't have the popular stuff or boogywoogy. We do try different things; for example, our technician
surprised me one day when he said, "I have something to show
you." It was a rather fast sunset, and he did it by time. It took
four or five seconds to put the lights down; he snapped them up,
through red and blue, and they came down in time to music. We
tried it. Some people like it; other people screamed. I think if the
technicians feel they are a part of the show, it helps a great deal.
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I would say this, then, that the basic qualities of a good
lecturer, undoubtedly, would be his speaking ability and platform
mannerisms. I don't think you have to be an astronomer to be in
the planetarium field. In fact, I was bored to tears by one of the
noted astronomers who gave a lecture in a planetarium one time.
Some of the best lecturers I have heard are the amateurs who know
little or nothing about astronomy. I think it is nice if you know
where the stars are. This helps in using the pointer, but it is rather
easy I think to pick up the amount of knowledge you need to give
a planetarium lecture. Interest, I think, is the biggest thing.
Of course, if the technicians have a little bit of electrical
knowledge, it helps. All the ham at the Academy is not kept in
the dining hall icebox. A lot of it is at the planetarium. I think
a sense of humor, a little bit of levity, and so on, helps. We don't
go overboard. We do try to keep scientifically factual, and when
we have distinguished guests we like to put on the best show. We
had a distinguished guest recently, and of course, everything went
wrong. We, unfortunately, had a mixed group of teenagers, which
is the worst type of audience. I mentioned to the Colonel, who
escorted these people, that we had a very distinguished person
visiting us. So when the show was completely finished,-and the
lecture had gone rather poorly because we were rushing and so on;
of course, I didn't give it-the gentleman was introduced to the
group as Mr. "Spitzen." Thus, you see, everything went wrong.
They didn't even get the visitor's name right.
I would like to extend to all of you an invitation to come out
to see our establishment. We do have nice country out there.
Come and see us in Colorado Springs.

CHOOSING AND TRAINING PLANETARIUM PERSONNEL

HOWARD PEGRAM
Wofford College, Spartanburg, South Carolina

Enumerated here are some of the qualifications desirable in a good
demonstrator. Reliablity, honesty, promptness, interest, initiative,
showmanship, speaking ability, mechanical aptitude, intelligence,
imagination are all important qualities, but they must be enhanced
with proper training which is also discussed here.

SOME VERY GOOD POINTS have already been covered in
the matter of choosing and training personnel. wnile thinking
about that problem, I had jotted down a few things here: advertising for them, receiving applications from those ~ho were interested, having people see the director about a place in a planetarium,
approaching someone who you felt would be good for the job.
I thought of something else since I came into the room this
morning. We now have an association. We even have a name for
it. We don't know yet what its financial status will be, but at least
we have an association. Now some of you have planetariums in
connection with museums at which you have several volunteer
demonstrators. It might very well be that you have all the people
you need, more than you need even; but perhaps one of them has
become so proficient that he would like a full-time job with a
planetarium. I was wondering if once the association begins
functioning well, if a list of such people could not be kept and sent
to any planetarium desiring to hire a full-time operator or demonstrator.
Naturally, each one of us speaks a good bit in terms of his own
planetarium. Some of you probably could do a much better job
than I in pointing out a few facts about selecting and training.
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We have a small planetarium operated in connection with Wofford
College. We use it in our course in descriptive astronomy. It is
also open to the public five days a week during the morning by
appointment, and two evenings a week if visitors show up. That
means that aside from myself and, frankly, I give very few
demonstrations, we need one person and one person only to take
care of the showing. There is no admission, so we do not even
need a ticket seller. One of the college janitors cleans up the place.
The maintenance staff has its own electricians. So what we do
need in addition to myself, and sometimes I am not sure that
I am needed in relation to the planetarium, is that one person to
present the shows.
We have been using a student assistant, which is beside the
point for a number of you; but possibly these facts, particularly
for those who are just getting a planetarium, will help in choosing
someone to operate the machine and give lectures.
I would hate to say which of these qualifications should be put
first or whether they should mostly be parallel. Reliability I do
think is of very great importance. After all, if you have a man who
does not show up when he has an appointment to give a show, if
you have a man who is even late for such an appointment, one who
goes off leaving the doors unlocked and the lights on, it is quite disturbing. Not only that, tardiness particularly can lead to great
trouble in spoiling public relations. Reliability would include
honesty and everything that word implies.
Then, interest and initiative are important. If a person is truly
interested you have got something there right away, because he
will be able to build up some good shows of his own. They won't
mind giving time to learning the operation of the instrument or
practicing their lectures. Of course, interest is one thing, hut I ~ied
it in with initiative because a person must have some initiative
to go ahead on his own.
Speaking of ability and showmanship, I mention them together.
Certainly, one should not be too big a ham, but a little bit of showmanship goes a long way, whether you have a group of grammar
school children or whether you have a group of college graduates.
Of course, the type of showmanship would have to vary somewhat.
Speaking ability is something else. We, frankly, like to inquire
into the young man's background to learn to what extent he took
part in high school dramatics, public speaking, or debating, because

if he took part in these activities we have a reasonable expectation
that he will have a pretty good voice and the ability to speak before
a group of people. Of course, he will also probably have pretty
good enunciation. That can be important, of course, because there
are all sorts of misunderstandings when unfamiliar names are
heard or even when familiar ones are slurred over or pronounced
in a manner to which we are not accustomed.
You have probably heard the story of the man from England
who came to visit an American-born cousin of his who lived in the
country. That night there was some strange sound repeated from
the outside. The Englishman asked his cousin, "What is that?"
The American cousin replied, "That is an owl."
The Englishman said, "I know it is an owl but why is it
owling?"
We value mechanical aptitude rather highly. If something goes
wrong with the electric circuit, then a college electrician is called
in. But in the matter of replacing bulbs in the planetarium
projectors and doing odd jobs like that about the instrument, for
that matter even learning to locate and handle controls' in the dark,
it all ties in with some mechanical aptitude.
Then intelligence and imagination are desirable.' Certainly, it
is better to have someone of superior, rather than inferior intelligence, although I will be frank to admit that someone of quite
average college intelligence can become a very good operator and
lecturer. Intelligence alone, of course, is not enough. It must tie
in with these other qualifications. With intelligence and imagination, a man can see the possibilities of various shows that he
could work up for different types of visitors.
Then some acquaintance with astronomy is necessary. In the
past we have made it mandatory that the man have three semester
hours in descriptive astronomy. There is a peculiar situation this
coming fall in which, frankly, we don't have anybody available
who has had the three hours; but at least a person with interest,
intelligence, and a little bit of initiative can learn all the astronomy
he will need to begin as a demonstrator. Of course, if he is truly
interested, why, that isn't all he will learn. He will never quit
learning more about astronomy as long as he operates that instrument and gives the lectures.
Now as to training, of course, it is obvious that he must learn
to use the instrument. As those of you know who use the Spitz
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instrument, it is not difficult to learn. It is a quite simple and
straightforward piece of apparatus. One of the problems, of course,
is for the demonstrator to so familiarize himself with the controls
that he can reach them and do what he wishes in the dark, without
having to look at the panel and read the label above the switch or
above the rheostat. So learning the manipulation is actually not
hard. For that alone, a man with average mechanical aptitude is
perfectly all right, although, of course, the greater the degree of
mechanical aptitude, the better.
Then acquaintance with the sky, both on the dome and the
real sky is helpful. Now if the man has had astronomy, he presumably has some acquaintance with both of them. If he is truly
interested he has joined the volunteer groups that went out to observe the night sky as well as having been with the compulsory
groups that went to the planetarium a number of times. He will
be familiar with some of the constellations, some of the first magnitude stars, and certain other objects of special interest, like M13
and M31, the Crab Nebulae, and so on.
Of course, it will be his business not only to review these but
also to study them rather carefully, learn more constellations than
he knows at the time he is chosen for such work, and more of the
other stars that he should recognize. He should recognize all of the
first magnitude stars in the northern sky at least, and other stars
of special interest, such as Algol, Mizar, and so on.
He should acquire some knowledge of the mythology of the
heavens that, incidentally, was mentioned a day or two ago in one
of the talks, some of the history of astronomy, and the special
significance of certain heavenly bodies.
Let him hear a couple of sample lectures. He may be given
a couple of lectures for study. After a certain length of time when
he has practiced manipulation of the instrument and studied his
lectures, we let him tryout a lecture. It might even be a good idea
to get him into the planetarium with about half a dozen of his
fellow students. We usually have the director stay out of there
for the first time, so the lecturer won't be so self-conscious. The~
let him go over the show for a day or two with the director who
can make suggestions and offer certain constructive criticism. As
time goes along, if the lecturer has the intelligence, the interest, and
the initiative, he is certainly encouraged to work up some lectures
of his own. Those lectures, he should be advised, should be ar-
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ranged for people of different ages and of different educational
backgrounds. Sometimes, of course, it is rather astonishing how
much can be gotten into a lecture. Sometimes rather young people
understand a lot more than we expect. I believe that was mentioned this morning. Sometimes we have adults who bring less
basic knowledge to a lecture than does a fifth grader. .Again, we
never know. We find adults who may know as much or more than
we do about the whole matter. It probably never hurts to work
in a little bit of material which is not the most elementary.
I have been told, although I would not recommend it for the
majority of planetarium lecturers, that there are two kinds of
speakers that people consider good. One they consider fairly good;
the other is excellent. The one they consider fairly good will give
a 40-minute lecture, every word of which his audience can understand no matter how deep his subject. He is fairly good. The
other one that is always good, that his audience considers excellent,
gives a 20-minute lecture that everybody understands, and 10
minutes that nobody understands; and everybody comes away
saying what a deep thinker he is. But I really wouldn't recommend
the last approach for the majority of planetarium lecturers. However, I am pretty sure in quite a number of audiences you will
have people who will understand a lot more than you assume they
understand.
There is one other thing. Have plenty of reference material
for the neophyte. The Sky and Telescope is excellent. He should
be able to explain in a very short time the position of planets, set
those positions up-to-date and keep up the face of the moon and
where it appears in the sky, all of which can be obtained from a
casual look at the Almanac. He should have access to certain books
which will give him desired information.
Now I would like to take just about two minutes to give you
a little bit of our own experience. Possibly the qualifications I
mentioned are such that you will say, "How are you ever going
to find anybody like that; or if you find him, how are you going
to get him without paying $10,000 or $20,000 a year?" Sometimes
it is not as hard as we might think. We have been very fortunate
here. Aside from the beginning setup when students were first
used, we have had only two demonstrators. One was very good.
The last one was excellent. We would have had more than that, but
the planners decided a building only 50 years old had to go because
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one of the new science halls would be out of place anywhere except there where the old planetarium was. That is where the planetarium was located. Since the science hall was very much overcrowded during the past year, the planetarium was in storage and
ou t of use for something over a year. It is now being reinstalled
in the older or the old remaining building, so we needed no man
during the past year. We need one this coming year; the students
and I make the selection, and are at a loss in one way. We have
four or five excellent prospects, but none of them has had
astronomy as yet.
Well, anyway, the last man we had-just refer to him as
Marvin, a pretty good reference name, because that was his namecame to me about two months after he entered Wofford College as
a freshman and asked me what the chances were of getting the
job of operating the planetarium. Well, I had had such things
happen before, and I didn't pay too much attention to him. I took
his name. I said, "The man we have with us will be with us another year anyway. Now you take descriptive astronomy next
year and come back to see me." I thought that was the last I would
hear of him, as that is sometimes the case. The next year he took
descriptive astronomy. He did come back to see me about the job.
About a month before commencement in June, there happened to
be a special showing out of schedule on a Saturday morning. The
regular student assistant was an usher or best man at a wedding,
he had to be away. I turned a trigonometry class over to my mathematics assistant and went over to give the show myself. When I
left the main building, Marvin was out there waiting for me and
started along with me and began talking. This is what I learned:
He had shadowed the regular assistant for quite a long time. He
had listened to the lectures. He had argued the assistant into
showing him the controls and, even without consulting me, into
letting him try to operate the instrument. He had even argued the
regular assistant into letting him give a lecture. I learned all that
while we were going over to the science hall and up to the third
floor of the building. The planetarium was installed in a large
dome, which was hopefully built for an observatory. By that time
I said, "Marvin, I will tell you what. I am going to let you give the
lecture scheduled this morning and I will see how good you are.
Maybe it will help, because you want the job next year." I stood
aside and let him give the lecture. I thought he did almost as good

a job as our regular lecturer. Of course, he got the job and we had
him for two years. He was excellent. He had everyone of the
necessary qualifications and especially great reliability.
So my little account is modeled on this boy who had so much.
He was an excellent speaker. He had just enough showmanship.
He had mechanical ability. I never had to show him how to change
bulbs or the little rubber belt on the pulley. He had intelligence
and imagination. He has since ended up a Phi Beta Kappa, anyway.
And he learned several times more about astronomy on his own
initiative than I ever taught him when I had him during the threesemester-hour course.
Of course, I have spoken of him as an ideal demonstrator because we were fortunate enough to have had this experience.
Maybe some of you have gained something valuable from my talk.
Or maybe your situation is such that you got very little. I hope,
however, that the remarks I have made have been of some help to
some of you, particularly those who are just getting into planetarium work.
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One might be able to duplicate with the same success some of the
Minneapolis experience, which is related here, in developing programs and exhibits.

I WAS SUPPOSED to pass out and the Navy was going to
haul me out into the alligator bin and I wouldn't have to do this.
But like all those special effects in planetariums-it didn't work
out. So I will have to go on with my short talk which is in three
parts. Part I deals with what Minneapolis is; Part II concerns
what Minneapolis has been doing; and Part III explains what
Minneapolis is about to do this fall.
First of all, I know many of you have never heard of Minneapolis. It is in Minnesota. Perhaps you wonder where I work my
huskies, or maybe you think I should look more like a Chippewa
Indian.
Minneapolis is a very interesting city. Located in the County
of Hennepin, it has a population of about a million people. So
much for Minneapolis. Some of you know a little more about it,
but I have left out anything I might tell you later.
Part II is what Minneapolis has been doing for the past ten
years or so. I can tell you about the first planetarium. I had
scheduled a program for every week on Saturday morning at 10: 00
o'clock. I was quite excited about it because I thought I could give
a good show. No one turned up. I wondered what I should do. If
I went to the drinking fountain in the library I might find some
kids. I found a boy by the name of Puppy and a girl named
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Rosemary. Puppy had an awfully wet nose, so you can tell his age.
He had his shoes on the wrong feet, and Rosemary looked like a
dirty little angel. I convinced them they should come to the
planetarium show. They sneaked out on me, so I gave most of the
show to myself.
The next Saturday there weren't any people eithe~, so I went
down to the drinking fountain and found them again. This time
I had candy and they did stay for the entire program, because it
took them about a half hour to finish the candy. That was the first
planetarium show in Minneapolis.
It didn't take long before public relations and good publicity
went all out, and we began to have good attendances at the public
shows. It didn't take long to get the schools to start coming to the
planetarium. The first year about 60 school classes came to the
planetarium. The second year we doubled the number to about 120.
The third year about 240, and it just goes on and on to the extent
that we have had to limit the grade levels that can come to our
planetarium.
Perhaps you wouldn't think of developing units' for kindergarten children in the planetarium. It can be done. We have done
it. successfully in Minneapolis. There is one thing about it, you
wIll have so many coming that you might have to cut out some of
the other groups that you might be able to service like those of
junior high level. So I would watch perhaps the development of
the kindergarten level, because there seems to be so many kindergarten classes looking for field trips that you might get just
swamped.
The in-service training program for teachers can be easily
worked out. We haven't any trouble in Minneapolis doing
that. The teachers love to come to the planetarium after school.
If you give them a cup of coffee and if you work real hard at the
job, you will find they will start requesting in-service programs.
It ~s always better actually to have these programs at a planetarIum. Some teachers may want you to go out to their school but
then you have lost half of your purpose. They won't get a fe~ling
of what a planetarium can do. I would suggest the in-service
planetarium training program always be held at the planetarium.
There is another thing which, possibly, a lot of you have
done. The junior club program in astronomy is wonderful. It
carries the public show program one step further. You can get a
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little more advanced, a little fancier with things you want to present in programs. We have quite a successful junior astronomy
program going on in Minneapolis. If any of you would like to
borrow one of the films that the students made in '54 on the eclipse,
it surely could be inspirational to other clubs. I think it is important to have a junior astronomy club in a museum. It is also important to have your in-service training for teachers in a planetarium. Those are just a few of the things.
Then, of course, there are the TV and radio programs. You
will be asked many times to write radio scripts, and you will
think that is just interesting and you will have all the leeway
you want. Usually the school that requests it, in our case usually
the Minneapolis School System requests it, already has the characters selected for the radio script. You usually have a family, and
you have to fit your script into this program. I remember I have
written several of them for the Minneapolis schools. They have a
little character known as Eddie. He has never anything to contribute, except here and there you have to have him putting out
some humorous saying. It apparently goes over in the schools, and
usually for these scripts that I write they ask me to play the part
of the planetarium person. Then they pick the students from the
different schools to carryon the program. It is a very good way of
getting your planetarium into the classroom by radio.
What I have said of radio is true of television. I think it is
very important, as was pointed out this morning, to play ball with
radio and TV people. They know their business, and though they
may ask you to do some ridiculous things, it pays in the end to
cooperate with them. Sometimes it seems impossible to do what
they want, but after all, if it is for the great cause it is worth while.
Another thing that I have found that has worked in Minneapolis is showing and telling, by which I mean something that the
student can borrow to show and to tell about. We make loans to
students, even at the kindergarten level. I have put meteorites
into a cigar box, and the student can bring them to the classroom
and tell where he got them. It is one way of introducing the planetarium to the children. You can also put pictures of astronomy in
mailing tubes and loan those out from your planetarium.
Then there are the Science Fairs or Science Exhibits. Frankly,
I don't think the Science Fair should be associated with the planetarium. When you have it you get involved in politics. We have

a fair where the students display telescopes and other things, and
we don't have to award prizes. It is kind of a student participating
program.
There are many things that have gone on, and we could have
developed this program in Minneapolis in many other ways. I think
they all kind of form the same run of the mill thing. The first thing
you do is work in your public shows and work with schools and
with special groups. One of the things that has worked so very
well is, of course, our work with special groups, like the blind
children. It is amazing how much they can see in the planetarium.
We shouldn't limit deaf children or orthopedically-handicapped or
any other physically handicapped and say we should just teach the
future astronauts, because I think they are going to learn in spite
of us. I don't claim to teach much of advanced astronomy. We do
have students at Harvard, and we do have astronauts. I don't claim
any credit for their real interest in science or astronomy.
I think the role of the planetarium is one of general education
and that general education can be highly entertaining at times. It
should cover many important points. It should give real message
in the planetarium show.
~
Step III is perhaps what you are most interested in this evening. That is what we are going to do in Minneapolis this fall. I
think if we are on schedule, and I think we are, about the first
week in October there will be installed a Spitz instrument, a
specially designed one, rather large, half the size of the Flint or
the Air Force Planetarium, and it will be housed in a 40-foot dome.
Along with the installation of the instrument and, of course, the
setting and the Spitz dome, there will be installed a series of
exhibits.
N ow I am one of the big spenders, or I might say I am the last
of the big spenders, because when I met with the Library Board
I had no idea I would get everything I wanted. Really, I had an
idea I would get it, but I didn't let on. This business of
strategy is very interesting. You have to remember when to shed
your tears and when to be happy; but if you get the timing mixed
up, you're in bad shape. So I did get a very fine installation a'nd a
good instrument. I think it will be excellent.
It will be one where we can carryon education, because we
will seat no more than 200 students at a time. Incidentally, the
reason I gunned for a little larger installation is the fact we have
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been so swamped with people. I felt so sorry that the women with
their sheath dresses were sitting on the floor of our planetarium
and just dying to get in, and I had to schedule what I thought were
"lousy" programs just to discourage the attendance at the planetarium shows. This attendance is really a problem which I know
is going to continue, even though I haven't used any special effects
or gadgets to attract such crowds.
I tried such wonderful topics as "A Trip to the North Pole"and almost got stampeded. I said I did. I am not a big shot. I had
a staff of seven who were there when I left. I hope they are still
there. They are under civil service, so they couldn't be fired. We
are moving with this staff of seven into our new building. I know
that is going to continue; yet, I haven't used any special effects or
gadgets.
At Christmas time for the special Christmas shows I would
bring my own music from home. We didn't want to spend money.
I Garried a portable phonograph. I found the Christmas show became so popular I had to forget Christmas.
I build a program on what I consider just ordinary programs.
They have been so well received that I feel we will almost have
to continue that kind of program, good basic astronomy that has
a little bit of excitement and seems to go over in Minneapolis.
Getting back to the exhibit program, I got this beautiful instrument which was kind of expensive, but I think we got a good deal.
I thought, to get such a good instrument we ought to have a good
exhibit program to go along with it. In the meantime, I did a little
experimenting around, and now we have the exhibit room right in
the same room. However, I don't think exhibits should be in the
same room with your dome, because when you are using the room
for a show, you are blocking off the use of your exhibits. We have
had quite a problem there because we could have had double use
out of the installation if we had our exhibits in a separate gallery. If
you are planning a building, plan a separate gallery for your exhibits. I happen to prefer a gallery rather than the ambulatory
type of thing. Everyone has an opinion on the thing they like, but I
feel a separate gallery like anyone of these galleries is very good
for the astronomy exhibits.
Well, I wondered about techniques and what people really
want in exhibits, so I tried a few things. I would purposely darken
just an exhibit case and have nothing in it. I found different kinds

of people who were interested in looking in that. They would look
into it many minutes, looking into the black. They thought that
must be space, I suppose. That would be a good exhibit for it. In
the meteorite case are they really looking at metorites? I put a
doughnut into one. Noone noticed the doughnut. I thought maybe
that wasn't a good exhibit-they couldn't tell meteorites from
doughnuts.
On the season exhibit we had, I put the labels in upside-down
to see if people were really reading or just standing there. Sometimes I look at the exhibit but I don't read the exhibit label, yet
people stand there and I think I am really reading and studying.
Thus, I learned that people don't read labels to any great extent.
Then in Charleston I met Tom Voter who is a very interesting
person. If you have heard and seen his demonstration there, you
must have been impressed. I learned about the work that he was
doing in Flint, and I got an idea-wouldn't it be nice if he could
do our exhibit program the same way in Minneapolis?
So I set out to decide what we should have and r thought that
I would like to have something that would read like a book of
instruction on the subject of astronomy. We could start out with
something we really knew a little bit about such 'as our earth and
our nearest neighbor, the moon, get acquainted with the sun, relate
the sun, moon and earth together, and show that relationship; after
we get that relationship, we get time and seasons and tides and
eclipses. All of those topics seemed to be a pretty good idea for a
beginning. I thought maybe we should take these three particular
objects and relate the sun, moon and earth within the solar system,
and treat each planet separately and put our solar system in the
Milky Way galaxy to show what our galaxy is probably like. Since
we had introduced a star or several stars, we had to tell the story
of the stars. So we have a few panels on what stars are. As to
outer space, the space travel exhibit in our program is a developmental historical kind of thing, so we can add panels when necessary. Who knows what tomorrow is going to be like as far as space
travel is concerned?
Then, of course, I thought that the first thing a visitor sh~uld
see as he comes into the planetarium should be something like that
the Big Dipper. If we ever can, we are going to show the polar
region of the sky. The first thing you will see will be that star
chart, the next thing the constellations of the season. If you
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come in the spring you will see Leo and some of the other
constellations of spring. On your return visit, these panels which
will be 4 x 8 Masonite will be there with Scorpio and Sagittarius,
and we will work along the season.
How do we arrive at 76 panels of exhibits? They are not exactly trombones, but I think there is going to be quite a bit of noise
from them. But it seems to me a pretty good program of exhibits.
They are changeable. They can be removed. They can be added
to. At least I think I pulled this: I got Tom Voter to do the most
difficult art work and we have a very excellent program. When we
add to it, I hope we have money so that we can get Mr. Voter to
add to our library of these black light murals.
The purpose of each panel again was to create interest, to
confirm existing ideas. Some people, of course, know that the
earth is a planet, and so we are just confirming these ideas. At
the same time in our galleries we are allowing for dark adaptation.
People come from the bright light of Nicolette avenue and they
will have a lane to walk through this gallery, It is a really highclass installation.
I would suggest you visit us in Minneapolis any time, but I
would like to know in advance. If you wish, you may stay at the
Haarstick residence. We have one of these homes-when we first
moved into it people said it looked just like one in a magazine, and
I realized it was. The last six months I have had to ready up our
house several mornings. I pick it up real good and throw magazines
around and scatter them. Better Homes and Gardens has been
photographing our home. I also might say we are out in the country
on 15 acres, so if you want to see a beautiful sky, if it is clear, you
can see it from our home. We can accommodate two or three
people at any time. If some of you want to come and visit us, don't
come before Christmas. I suggest that you come any Friday or
Saturday. Then you could see our school classroom program in
action and our public shows. That would be quite adequate to give
you an idea of what we are doing, I think. I do hope you will plan
a visit to Minneapolis.
Another thing I think exhibits can do is bridge the gap between
the scientist and his work and the layman. It is something that
. can kind of suggest a further exploration into the subject. After
all, these people are going to view these exhibits standing on their

feet. Don't put on an exhibit they can find in books. After all, if
they can get it out of a book, they might as well take that book
out of the library· and read it in comfort. So we are going to be
very easy on the labels in our exhibits.
Another thing, of course, is that you want to have an exhibit
program that you can keep up-to-date. I always think that is quite
important, because if you invest too much in some really elaborate
kind of exhibit you are going to be stuck with it. I find these
4 x 8 panels will be good today and maybe good tomorrow, but not
necessarily good the day after and perhaps by a little additional
paint and touching up we could have an additional program.
I might tell you just a little bit about the museum. Since
this is a planetarium we have decided that we would tell the story
of the universe. The floor below it, which is our museum, will deal
with the story of the earth, and it will treat the earth more specifically.
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ARMAND N. SPITZ

Here, with specific advice and instruction, is the answer to. one
of the most difficult problems faced in planetarium demonstratwns:
how to handle an audience of very young children, a group probably most important in the future success of any planetarium.
Perhaps some of the suggestions offered might be successfully applied to all planetarium demonstrations.

IT IS THOROUGHLY understandable that planetarium
demonstrations directed at the general public or at teaching or
organized school groups may be substantially hampered if. very
young children are admitted. Simply to announce that chIldren
under a certain age are barred from the planetarium, however,
places an unfortunate emphasis upon the negative; it stresses the
fact that there is a group of potential listeners which is barred from
attending the planetarium show.
It is believed that it would be better by far to make an announcement that special planetarium shows are presented either
regularly or at occasional intervals, designed primarily for preschool children. Similar lectures, somewhat more advanced, can
also be offered for children in the kindergarten, first and second
grade levels. It might well be announced that adults accompanying
the children who attend such shows will be admitted. This presents
something of a challenge both to the children and to the adult, and
may well result in a volume of attendance which may be surprisi~g.
The primary objection of many planetarium operators to admItting very young children has always been that their presence imposes problems in discipline, attention, and very frequently the
benefit to the older members of the audience is lost. This situation
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may be, but is not necessarily, true. Even in public demonstrations,
directed primarily at the adult, and with very little of presumed
drama for the childish mind, it has frequently been possible to hold
the attention of dozens or scores of children of pre-school age, even
though the subject may obviously be far above them. ~he awareness of the lecturer that they are in the audience, and his occasional
reference to them, not in tolerance or in warning, but rather in
welcoming them to enjoy the sights to be seen, usually produces
the favorable result of undivided attention without problems of
distraction. It is obvious, however, that in no such public demonstration can a major amount of attention be devoted to the very
young members of the audience, and the problem can much better
be solved by frankly and openly planning to handle these individuals with special attention.
The primary point to be kept in mind is that the youngest
members of the audience will react to the planetarium show and
to the lecturer precisely as the lecturer controls the group. If he is
suspicious, antagonistic, or in any other way gives eyidence that
giving such a lecture is a difficult chore, it is very possible that he
may experience trouble with his audience. On ~he other hand,
throughout the country, in many hundreds of planetarium lectures,
there has been given adequate proof that the youngest imaginable
audiences can benefit greatly from and thoroughly enjoy their
attendance at a planetarium show. There is no better way to build
up the planetarium habit, or to create an awareness of and interest
in the heavens, than to introduce the subject to these very young
people in a demonstration planned specifically for them.
Many times the concern has been expressed that children will
find themselves in such strange surroundings, in a darkened room,
and with only one person speaking that there may be dismay, fright,
and perhaps even hysteria. Such a situation has never been observed in any planetarium where the effort has been made to serve
this segment of the public.
In the first place, it should be pointed out as soon as the children come in that they are going to share an experience which is
a very strange one. By telling them this, their astonishment ~ill
be a natural thing, which they know the lecturer is anticipating.
In this way, the audience should be made to feel that it is a part
of the show. The talk should not be like the normal lecture, but
should rather be a series of very informal comments, with questions
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and answers coming directly to and from the audience. It can be
guaranteed that there will be no shyness on the part of the audience in either answering questions which are put to it by the
speaker, nor, perhaps, in breaking into the body of the talk to ask
additional questions. These questions should be not only accepted
and immediately answered with good humor, but should be welcomed and sought for. This very feeling of participation will basically cause the young people to cooperate in the spirit of the show
and the thought of being startled or in any way frightened will
never occur to them.
Everything in the lecture should be in the most chatty form
possible. The sequence of each show will soon make itself evident
to the speaker, but there are some basic methods of moving into
the subject which have never been known to fail.
In the first place, great point should be made of asking how
many have ever seen a planetarium before. This will give certain
people a chance to hold up their hands, usually rather proudly.
If, in their exuberance, they stand, or call out that they have
seen a planetarium before, so much the better. Comment upon
the number which has had this experience. Then, just so that all
can have a chance to participate in the activity, ask for a show
of hands from those who have never seen the planetarium in
operation. Within the first few seconds, therefore, each child will
have had a chance to become a part of the program.
Then ask how many have seen the moon. Don't be dismayed
at giggles or enthusiastic shouts. This is all part of the preparation.
Almost everyone will have seen the moon, and no one will hesitate
to point it out. Then, almost as though you were asking for the
report of a certain number of privileged individuals, ask how many
have seen the stars! Here again, there will probably be an answering laugh and most hands will go up. This gives the opportunity
to point out that everybody knows that you can't see the stars in
the daytime. Any time the speaker has a chance to ask a question,
whether it is answered by yes or no or any other vocal expression
it helps to build the atmosphere which will make the lecture a suc~
cess. It must become dark out of doors before the stars can be seen.
Everyone knows that. Therefore, isn't it only logical to expect that
it must become dark here in the man-made sky of the planetarium
before the stars can come out? Does everyone wish to see the stars
now? Very well, then let's let it grow dark very gradually. Even

before reaching this point, it is possible that you may have started
to dim the lights in the planetarium chamber, but now it is possible
to bring them down even a little bit more rapidly.
Reminding the audience that the stars won't be seen until it
becomes almost completely dark, urge everyone to keep his eye
open for the first star and report it as soon as he sees it. The
darker it can become in this manner, the better. If any whispering
breaks out it is very easy to ask the group to be quiet and to watch.
They will always respond favorably. If there should be any sign of
unrest, bringing the stars up to a point where they are visible more
rapidly than had been planned will immediately solve this problem.
Be prepared for a veritable chorus of calls from the group as the
stars come out. Once they start looking here and there in the sky
to find more and more stars, any thought of being in a strange or
perturbing environment is gone. By the time the stars are burning
at full brightness and the sky is completely dark, the reaction will
be complete and favorable.
Point to one of the prominent constellations that happens to be
in view at the moment. It may be the Dipper, Scorpion, Orion, or
any other in view at the time. Count the number of stars in this
group and show that it takes up only a small part~ofthe sky. Ask
for guesses on how many stars are in the sky. Such guesses may
run all the way from a few dozen to many millions. Talk about some
of the bright stars and show that some, very bright and clear, are
close to us, while others which are very much fainter are actually
farther away. Compare this with automobile headlights or street
lights seen at a distance. Talk about the number of grains of sugar
in a teaspoon, or the number of peas on a plate, or the number of
drops of milk in a glass.
Show how some of the constellation groups are formed. A
group like the Big Dipper, for example, can easily be traced out.
Show the stars, repeating the name of the constellation and of the
individual stars time and time again and asking the group to repeat
the name after you do. Tell the ancient legend of the Big Dipper,
and the Little Dipper. Depending upon the time of the year, select
one or two other constellations, but no more than this in any single
lecture to tell the ancient mythological story in a form which is
acceptable to young people.
Be sure that not too much is told, but what is told is repeated
sufficiently frequently that it forms a visual and auditory image.
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To this can be added the verbal image which comes with personal
repetition.
The stories of the ancient constellations, including their
technical names, are certainly not too much to expect a child to
remember, even at pre-school age. It must be kept in mind that
from earliest age they have heard the story of Cinderella, Pinnochio, or Rumpelstiltskin. These are simply names to them, names
which would be meaningless if it were not for tales which are told.
The repetition of such stories gives them a vocabulary which is
enriched by repetition. A similar technique can be employed in
letting them learn the names of the constellations and stars. Cassiopeia, Andromeda, Hercules, and all the other traditional figures
to be found in the sky can easily be told. Pictures of paintings,
sculpture, and other works of art based upon these traditional
stories can be projected and they can be related to history,
geography and literature.
Similarly, basic facts of geography, plus fundamental earth
sky relationships can be suggested. The rotation of the earth on
its axis, as evidenced by the rising and setting of sun, moon and
planets, can easily be shown. The changing position of the circumpolar stars around the relatively stationary pole star will always
be of interest. The seasonal change of the constellations visible
in the southern sky can best be explained by classroom games, in
which one child carries a candle or a flashlight which represents
the sun, another moving around him may represent the earth, while
the remainder of the class in a large circle surrounding both can
represent the stars. As the earth moves around the sun in the
course of a year, different stars will be seen at nighttime.
The changing phases of the moon can be pointed out, as well
as the way in which the moon moves against the background of
stars from night to night. This also can be made the subject of a
classroom, or planetarium lobby exercise.
The reasons for the seasons can easily be shown by calling
attention to the long days and short nights of summer, and the
short days and long nights of winter, and the changing height and
heat of the sun throughout the year.
It should be kept in mind that in presentations for this age
level it is extremely important not to include too much in any single
demonstration. It is infinitely better to leave a few significant points,
clearly presented so that they can be recalled at will, rather than

to confuse the group with a mass of information which cannot but
be confusing. It is far better, not only for a pre-school group, but
for all other groups as well, to let the demonstration be sufficiently
short that the group wishes it would continue longer, rather than
to have it go on just a few minutes too long and have some people
wishing that it would be over. The ideal length for a demonstration
directed to pre-school children is 35 to 40 minutes. In no case
should it exceed 45 minutes.
Ample time should be left at the conclusion of each show to
permit questions to be asked and answered by the group. Teachers
and parents should be encouraged to have children make their own
sketches of their ideas of the planetarium and of the subject which
they have heard discussed. These may be sent in to the planetarium
for display. They may be of questionable value as art work, but
a friendly note of acknowledgment from the planetarium officials
will act as a very welcome spur to young people whose inquisitiveness is just being awakened.
Effort should be made to draw upon the splendid material
currently available in relatively recent books for young children
dealing with various phases of astronomy. These can be found in
any public library or may be procured through a~y book store.
The presentation of planetarium shows for pre-school children
is a very real challenge to the planetarium operator. It may require
more advance preparation than the average show for the general
public, but there is a reward immediately experienced from a successful presentation of this sort which far surpasses the gratification
that comes with almost any other kind of successful show. Careful
planning in this field is the best guarantee of the future success of
any planetarium.
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