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Preface

This book is about the art and technique of telescope design, although to a certain
extent it comes under the heading of “astronomical trivia”. While complete
descriptions of the designs are not possible in a single volume, more information can
be obtained from the reference lists for each telescope. The book isnt about just
slightly unusual telescopes as shown in Fig. 1 — it’s about some blatantly odd
instruments such as that shown in Fig. 2. These are mystical machines. They are often
at the leading edge of technology. They are not as unusual, however, as the student
of a far Eastern philosophy who told me that she focused the whole life force of the
Universe to peer into other and much more distant planes of existence. In this book,
we're not going to travel that far afield.

In order for astronomy to be successful, there must be observers, theoreticians,
instrumentation engineers, writers, technical managers and even janitors who
maintain the astronomical industry (and if you don't think janitors are important, just
ask a professional observer how much work gets done when the drains back up on
Kitt Peak).

This book is dedicated to the astronomers who have an interest in the machines,
devices and techniques of observation. It is dedicated to the amateurs and
professionals who have designed telescopes. They may have created new telescopes
to further the state of the art in high technology scientific endeavor or they may have
designed a telescope simply because they were too poor to buy a commercially made
instrument. They may have brought forth a new type of telescope to make a specific
observation which was not possible on any existing telescope. Perhaps nobody had
ever thought of making that kind of observation before. Most important, the new
telescope often resulted in an observation which led to an understanding of some
phenomenon which clarified our perception of the wonderful Universe in which we
live. Such an observation may actually clarify a little, but it often opens up even more
questions which still must be answered. Such is the nature of science.

The telescope is the prime tool of the observational astronomer. Yes, I know that
the computer is also a big tool. Let somebody else write about astronomical
computers. The theoreticians may want to lynch me but [ feel the telescope is,
indeed, the prime tool of astronomy, especially for amateur observers. Its history

xiii
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PREFACE

Figure 1. A slightly unusual telescope. While the telescope is functional, it is slightly out of
proportion with its base and the truss structure is too long. The balance also appears to be
a problem.! Photograph courtesy of Steve Coe, Saguaro Astronomy Club.

since Hans Lippershey? or some other early seventeenth-century designer disco-
vered the principle, has been colorful. In nearly four centuries, thousands have been
built for many purposes. The first crude instruments have been reduced to exacting
practice by hundreds of engineers, observers and tinkerers. As tools of science and
technology, telescopes often incorporate state of the art advancements in optics,
mechanics and control systems.

It's hard to classify unusual telescopes when each of the illustrations presented
here is already categorized “Miscellaneous”. There are some instruments about
which you'll ask “That’s a telescope?”. Indeed, they are all telescopes, although some
are telescopes only by stretching the definition. Most of the telescopes were made to
serve the desirable purpose of observing the skies. Some were obviously made to
allow the owner to possess an impressive looking machine. Some show the careful
craftsmanship indicative of a lover of well-made scientific instruments. These

! The evolution of this telescope is described in Telescope Making, No. 26, Summer, 1985, p. 10. The
telescope was used in this form for only two nights before it was rebuilt.

% The History of the Telescope, Henry C. King, Dover Publications, 1955, There has been considerable
discussion concerning the discovery of the telescope. A short summary of various claims can be found
inanarticle by Brian Slade, FRAS, in Telescope Making, No. 30, Summer, 1987, p. 44. The subject is also
discussed in The Telescope, Louis Bell, Dover Publications, 1981 edition, p. 3.

Xiv
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PREFACE

Figure 2. The Paris Observatory Coudé Refractor. lllustration courtesy of Paris
Observatory. Note: a complete description of this telescope is covered in Chapter 7.

devices, with their hand-tooled brass knobs, polished hardwoods and functional
design are a work of art in the eye of a mechanical engineer. Others appear as if they
were thrown together by a demented scrap dealer (indeed, one telescope often seen
at the Riverside Telescope Makers Conference was used for a prop in a TV show,
masquerading as a laser cannon operated by a mad scientist).

Some telescope designers simply march to the beat of a different drummer. They
want a machine which looks different just to be different. One telescope designer
admitted that he only wanted a telescope that didn't look like any other telescope in
the astronomy club — and especially not like one of those orange store-bought
things.®

This is very much a story of honest engineering attempts to push forward the
state of the art in astronomical instrumentation. Most of these inventions actually
worked — after a fashion. Some didn’t but when they didn't, at least we learned
something (we learned how not to make a telescope). It is instructive to the telescope
designer to see some of the more notable failures. I will try to point out design flaws
gently, for I have produced my own flawed designs in the past and I understand the
receipt of criticism. Many of the ideas in telescope design presented here looked, at

3 T have nothing against those orange store-bought things. In fact, I own two of them and use them
regularly. Of course, I've tinkered with the design a little.

XV
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first glance, like quantum leaps in the state of the art. Alas, some new engineering
concepts were like a Greek tragedy in that they included a fatal flaw. We'll see at least
one design, multiple mirrors, in which the fatal flaw was surmounted decades later by
new mirror-support technology and the concept worked beautifully.

There is no logical starting point in a subject where everything is miscellaneous so
we'll just dive right into the middle. We'll consider telescopes that work in optical,
infrared (IR), radio and every other portion of the electromagnetic spectrum.

In rough order, we'll see optics, telescope mounts, limits (both large and small)
and, of course, miscellaneous telescopes. While researching this book I was surprised
to find what I thought were some radical designs — only to discover later that the
same design had been invented 20, 40 or 100 years earlier. Indeed, some strange
concepts appear to have a reincarnation period of about 20 years, judging by
publications like Sky & Telescope, the Journal of the British Astronomical Association and
Astronomy. There are some names and organizations which surface often such as
Léon Foucault, Russell Porter, Richard Buchroeder, Donald Dilworth, John Dobson,
Oscar Knab, John Wall, Joe Perry, the Riverside Telescope Makers Conference,
Stellafane, the David Levy telescope collection and just about any telescope
associated with the Paris Observatory.

A note to the reader; if you see your telescope listed here and are offended that 1
have called it unique, please accept my apology. It must have been at least slightly
unusual to come to my attention. On the other hand, if you don't see your telescope
here and are offended because you think it's unusual then please write me. I can be
reached at;

1533 West 7th Street, Tempe, AZ 852813211, USA

You can try to reach me on the phone but most clear evenings I'll be out by the
telescope ~and most evenings in Arizona are clear. You will also have the problem of
getting through the busy signals, for I have teenage children who believe telephone
privileges are part of the Bill Of Rights. I should be reachable by phone in around
1996 when the youngest will be away in school.

A note to my US friends; please do not write me to say that I spell words funny.
My publisher allowed me to write the book using North American words. While
editors are usually very understanding about most things, they may add text during
final proof reading using words such as color {colour), program (programme), etc. In
essence, | have been dragged kicking and screaming from the outback of the Great
American Desert into civilized British publishing standards.

xvi
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