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Why I wrote this
I had the idea for writing this piece because a while ago it occurred to me that I now know
pretty much everything I needed to know when I first started contemplating astronomy as a
hobby. Although I’m still very much a beginner, I could now answer my early questions.
What things would I be able to see? What would I need to see them? How much would it
cost? And above all would it really be worth all the time, effort, discomfort and expense to
me?
I’d spent a lot of time and effort on my research to answer these questions and it would be a
shame to let it all now go to waste. I also wanted to relate my experiences as this could be
just as important to others as it was to me. There’s not much point in spending a lot of
money and then not enjoying it. That’s why I was keen to go to various gatherings and talk to
people. I needed to know all sorts of things about the equipment but also people’s
experience of using it.
Why astronomy?
Whenever I talk to people about astronomy the first question is why? Why do I spend a lot of
time outside on a freezing cold night? Why do I spend a long time searching for some vague
fuzzy patch? Why don’t I just look at these things on the internet in warmth and comfort at a
time that suits me? Like with many things there’s not one answer and so I’ll start with why I
do it. After all, if there was no ‘why’, there wouldn’t be a ‘how’ and I should think that a lot of
these ‘why’s’ will be the same for a lot of people.
Probably the first thing is that I need to redress the balance of being stuck indoors for a lot of
my day. After spending most of it in an office I need to get out in the open. I often go for a
walk when I get home to breathe some fresh air.

It’s only human to explore the unknown.
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Also the night sky is a beautiful thing and has fascinated me for as long as I can remember. I
don’t know anyone who hasn’t looked up and appreciated the view at sometime or another.
Throughout the whole history of the human race people have looked at the sky in awe and
wonder. We are born to be curious and to explore.
The great unknown of the night sky is captivating to many. It makes perfect sense that
numerous people like you and I would want to know more about it. It is always changing and
yet is always familiar. It moves like a big clock with everything following its own path.
Wonderful sights like Jupiter and Saturn visit every year. Imagine if you could look out of
your window at your familiar landscape to find Everest or a rain forest would drift past once
in a while. We can’t visit these things but luckily they come to us.
Out there are unimaginably huge objects, across unimaginable distances, subject to
unimaginable forces and speeds in the unimaginable vastness of space. The universe is
hugely dramatic; worlds and galaxies are being created and destroyed at this very moment.
All of creation and destruction is out there in the heavens. And all of it is there for anyone to
see.
And yet one of the main reasons I like this hobby is that I can just relax in a deckchair with
my telescope, binoculars or just my unaided eye and it’s so serene and peaceful to look at
the expanse of space. My other hobbies and work are fairly technical and so it’s nice to be
able to wind down and just look at the wonders of the universe at my own pace.
I could of course look at the many wonderful images on the internet but the last thing I want
to do is look at a computer screen when I’ve done it pretty much all day. I want to look at the
universe live with my own eyes and finding various objects by accident or design is all part of
the fun. It’s very rewarding to find that elusive galaxy or globular cluster after studying the
sky charts and hopping around the sky. There’s always something new to see and literally a
whole universe to explore. I like the idea that although I’m never going to get there, I can
somehow reach out and connect with the stars across that great void.
There are times when it’s freezing cold, I’m out on my own and there’s plenty of strange and
worrying noises on those lonely dark winter nights. Sometimes I’ve asked myself why am I
out here rather than enjoying the warm comfort of my bed? The answer is that I know where
I’d rather be- exploring the infinity of space.
There are also times when astronomy can be one of the most relaxing things I can think of.
These are the warm evenings when I set the telescope up on the decking outside my
favourite local country pub (The Black Horse in Monks Horton, Kent, an excellent observing
location). I can study the night sky in a comfy seat with a nice pint by my side. There are
always interested people who appear and are fascinated by a view they haven’t seen before.
It can be a very sociable experience. Yes, some of these astronomy evenings are very
pleasant indeed.
Of course I can also study the sun on a nice warm summer day. With my telescope adapted
for the purpose I have had some lovely afternoons by the sea or anywhere I choose. Not all
astronomy has to be done at night.
This is some of my ‘why’s’ so let’s go to ‘how’.
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The journey begins
As I’ve already said I’ve been fascinated with the night sky for as long as I can remember. I
can’t think of a time when I wasn’t interested in it but then I pretty much have an interest in
most things. I don’t know how it started but it’s possibly due to one major event several years
in the past and so to start things off we are going back there.
Set your flux capacitors for July 1969. A famous date for astronomers, and for one of
mankind’s greatest achievements. The first time Man left his home planet and landed on
another world.

One of the greatest achievements of Mankind- completely lost on me at the time!
Watching this happen live was a fascinating and riveting experience, and gave me a lifelong
passion for astronomy, hope for man’s future and a burning desire to always achieve the
seemingly impossible- which is what I’d like to say. In truth all I remember is being woken up
and dragged out of bed at some unearthly hour to watch a few meaningless grey fuzzy blobs
move around on the tv. I was only four years old and just wanted to get back to sleep despite
my parents trying to instil in me the importance of the event. Besides, in those days most of
tv was meaningless grey fuzzy blobs (apart from the clangers). I was though highly
interested in the cereal packet Saturn V rocket that I tried to assemble with far more glue
than necessary.
Space was obviously very much the theme of that time and must’ve affected me as some of
my earliest memories are of looking at the night sky. Throughout my childhood I would often
spend time looking up to the stars. Or as my parents would probably put it- with my head in
the clouds.
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Forward in time now to 1980. It was my mid teenage years and I’d become a regular visitor
to Boots the chemist in Ashford. For well over a year I’d been going in whenever I could to
look at a lovely astronomical telescope on display in their photographic department. It looked
very technical and professional with different eyepieces, filters and other wonderful shiny
things. I used to gaze longingly at it. The idea that I could use it for stargazing though was a
very vague notion, I just liked the idea of having this wonderful telescope. Eventually I got
enough money together to buy it and rushed in on the bus only to find it had sold a day or
two previously. By then nothing was going to stop me having a telescope so I went along to
Dixons and bought one there. If only I’d looked through it in the shop! It looked a serious
instrument on its wooden tripod but wasn’t great optically and taught me a lesson about
impulse buys that stayed with me.
My Prinz Astral 100 was a 60mm refractor, an all lens design. It may have looked nice but it
was woefully inept at its task. The view was very soft and focusing at night was very hit and
miss. The moon was just a ball of glare and I didn’t know what else to try and look at. About
three years later I dropped it while cleaning what looked like a tree out of the eyepiece
lenses. I didn’t have any desire to buy another although telescopes still fascinated me.
Back to the present and that’s it for the time travelling, I don’t want anyone to get time travel
sick! After all this time I still liked to look at the night sky even though I never really knew
anything about it. I just liked looking at it. Astronomical stuff always drew my attention and I
always had a curiosity to know more, but there were always things with a higher priority.

Herstmonceux. The open evenings are well worth a visit.
A few years ago I visited the science centre at Herstmonceux in Sussex and had a tour
around the observatory. I’d often wondered what it must be like to look through a big
observatory telescope. I thought these days it wasn’t possible due to them being covered
with a cluster of cameras, spectrometers and other instruments, the days of using your eye
had passed. As soon as I knew they had open evenings and that you could actually look
through those big telescopes I couldn’t wait to go to the next one.
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The telescopes were aimed mainly at Jupiter and the Orion Nebula and the view was
spectacular. Jupiter and its moons were a fantastic sight. It felt like actually being in space,
transported millions of miles from the Earth. I would recommend one of these open evenings
to anyone with the slightest interest. It also showed me what telescopes were capable of- not
everything. Despite viewing the Orion Nebula through a big observatory telescope, there
was still no evidence of the wonderful colour that you see in pictures. I already knew that
most images had a false colour applied to them but thought I would see some form of natural
colour. It remained a black and white image in my eye. The sight though stayed with me.
On these nights the local astronomy club sets up all their telescopes for visitors to have a
look through. It was very interesting to compare the view from these to the observatory
scopes. It gave me an idea of what I could see if I had my own telescope.
Telescopic astronomy- the second time

The Celestron Travelscope 70, quite a nice beginner’s scope.
In 2011 for a camping trip to Cornwall I was wondering how to keep three young kids
occupied and try to perhaps educate them a little while there. With the promise of clear and
non-light polluted skies I thought a telescope might be the answer.
I wanted to buy a small, light and cheap scope for easy packing. Even though I wasn’t going
to spend much I wanted something useable and certainly not a toy. After a bit of research I
found what I was looking for, a Celestron Travelscope 70, a 70mm short tube refractor. It
came with us to Cornwall where the night sky was very clear and the stars were sparkling
bright. They were ideal conditions and we never used it once!
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The optics are good for the price and will show a nice wide view. It’s certainly a lot better
optically than my first scope ever was. The supplied eyepieces magnify by about 20 and 40
times and I wouldn’t push it beyond this. This is an ideal ‘taster’ for an interested child. I
would recommend using a good photographic tripod as the supplied one is far too flimsy for
the job.
This scope was so small and compact I kept it in the car so I could always have a quick look
at the sky if conditions were favourable. Because it was always with me I used it more and
more. It was so compact and light that I could clamp it to the half open window of my car and
view in relative warmth and comfort. After using this scope for a while I decided it might be
worth investing in something a little better that would give me higher magnifications for the
moon and planets. I’d tried higher quality eyepieces to improve the quality of view but it
didn’t make a lot of difference. I could see the moons of Jupiter through this scope but no
cloud banding. Saturn retained an oval blob appearance at 40x magnification with the rings
not separated from the planet. I still didn’t want to spend too much as I wasn’t ‘into’
astronomy and kept an eye on Ebay.
Telescope number three, nearly the one for me

The Skywatcher Skymax 102/ EQ2, An excellent telescope and great for travel.
By this time I was passing a cursory glance over the internet forums for hints about what I
might try next. A number of people had written about how they found that a four inch
aperture scope hit a certain ‘sweet spot’. It wasn’t too big to be unwieldy but the aperture
was large enough for serious observation. It made sense to me and so I looked out for a four
inch scope.
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Luckily I found one, a Skywatcher Skymax 102(mm) courtesy of Ebay. Its a Maksutov
Cassegrain which means it uses both mirrors and lenses in its design. It is still light and
compact and so very easy to use. The excellent quality optics are certainly several steps up
from the Travelscope. This was a lovely little scope and I learnt a lot about telescope
astronomy from it. It was my first ‘proper’ astronomical instrument. The long focal length
made budget eyepieces perform well, although the view is somewhat narrow. This scope
gave me clear views of comet Lovejoy and was very good on the moon and planets. It was
also this scope that showed me the cloud bands of Jupiter and the rings of Saturn as they
should be seen.
This is the first scope that convinced me I should really get more into this astronomy lark.
The mount it came with is an equatorial design which means it can move through the same
curve as the sky does and would make tracking objects easier. I thought it would be fun to
learn how these mounts work and whether they are worth the extra hassle as opposed to the
photographic type tripod I already had.
The Skymax came with two eyepieces which were ok but could be better. I was keen to find
out how good the view could be and what different magnifications would show me. To gain
some much needed experience on all the things I was reading about, I invested in a
Revelation eyepiece kit. It was on sale and had a selection of five eyepieces, a x2 barlow
lens and some filters all in a nice case. The Revelation optics were very good (the 32mm
eyepiece especially), outstanding for the price. This was one of my best buys because it
allowed me to experiment and taught me about how to use different magnifications, what
eye relief I found comfortable and about angles of view. It was a surprise to me to learn that
the circle of view is not a size fixed by the scope characteristics; it can be altered according
to the eyepiece used. The view can be relatively wide or narrow.
Using a barlow lens
I was keen to see the effect of a barlow lens. They are used to effectively double the amount
of eyepieces in your collection by multiplying each one by a chosen factor. I never really
believed the hype and thought it would be better to have a higher magnification eyepiece
than a lower one with a barlow. I had the impression that adding more glass to an eyepiece
would reduce the contrast and image quality. As it happened I was wrong on this point, at
least with the Revelation optics. Each eyepiece still gave a good view even with the barlow
attached.
Even though it was optically imperceptible quality wise, I didn’t use the barlow very much.
The reason was that I found it made each eyepiece a lot less comfortable to use. The correct
eye placement became a lot more troublesome. This was quite difficult to achieve with some
eyepieces to a point I found barely usable.
Although I kept the barlow to try with later eyepieces, it fell into disuse and I eventually sold
it. This is a very personal thing and depends a lot on the type of barlow, the eyepieces it is
used with and your eye. I tried a Revelation two inch one to pair with my two inch 42mm
eyepiece. This had pretty much the same effect. I only used it once because it jammed in the
focuser and was a real fight to remove it, so it didn’t get tested properly. I haven’t had a great
experience with the barlows and they became ‘clutter’. Plenty of others use them regularly
with no problems but they weren’t for me.
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Coloured filters for visual use?
I experimented with the coloured filters as people on various forums had used them to
highlight various details, and I wanted to see what effect they would have. For me not a lot.
Others use them to tease out details in nebulae, galaxies and other objects. It’s been
interesting to try them out but I haven’t found them to be of real use. I would imagine that
they’re more for photographic use than visual. Note that these are not the specialist
astronomy filters.
I shall return to them over time as I get more experienced in looking at the sky. It may be that
their effect is too subtle for me at the moment.
Binoculars for Astronomy
It was a lot of fun to learn about and try different optics but I was really still looking for a view
that I didn’t have, but was quite certain I could achieve. About this time in my telescope
research I often encountered a lot of information about binocular astronomy and it intrigued
me. Binoculars are generally lightweight, compact and can be handheld allowing easy, quick
and wide views of the night sky. Being able to use both eyes is also an underestimated
benefit. I didn’t have a good pair of binoculars and this convinced me I should get some.
They would also be handy as a general purpose instrument for various events, ships at sea,
etc, and they could unobtrusively stay in the car for grab and go stargazing.

The Strathspey waterproof 10 x50, a good binocular for the price.
I tried a few instruments out and settled for a pair of 10x50’s meaning that the front lenses
are 50mm diameter and the magnification is 10 times. They are also nitrogen filled which
means they are waterproof, internally dry and won’t form condensation on the inside where
it’s impossible to wipe off. These were part financed by the travelscope sale, and are badged
‘Strathspey’. Details are here- http://www.strathspey.co.uk/shop/10x50wp.html Strathspey
Martyn Fuller 2017
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are an excellent company who are justifiably praised on their customer service. These are
the best binoculars I found for the price and I’d tried at least twenty binoculars by this time.
They are excellent for both daytime and astronomical uses. They don’t quite snap to focus
for me at night, but do for others and for terrestrial daytime views. It’s not enough of a
problem to worry me. It’s more than compensated for by the bright high quality and high
contrast image.
When I first bought these I took a deckchair out into a field and looked at the night sky. I was
amazed! The sky with a few naked eye pinpricks exploded into fireworks of stars. I spent a
good couple of hours on that warm September evening in awe of what was really out there.
The wide binocular view was like swimming in the universe. It was on this night that I first
saw the Andromeda galaxy (although I didn’t then know what it was), and it has remained a
firm favourite ever since. I could finally appreciate the night sky as I’d wanted to. Although
the telescopes I had owned up to that point were better than I gave them credit for, it was my
own inexperience that made them hard to use. I found it hard to find things because of the
narrow view. It was like trying to read a mirror image map through a keyhole. The binoculars’
wide view made things a lot easier to find and the view was the right way up which helped a
lot with celestial navigation.
There’s a lot written about how binoculars are an ideal way to start the hobby rather than a
telescope and my experience backs this up entirely. With the benefit of hindsight I should’ve
bought binoculars instead of my first two scopes.
Understandably I became a real fan of binocular astronomy for its ease of use and great
views. Although the magnification was only 10x, for most things that was perfectly sufficient.
The important thing was to make dim objects more visible rather than just enlarging them. I
still used the Skymax but not nearly so much. In fact it worked best when I used both
instruments in combination. I would first locate an object with the binoculars and then use
the telescope if necessary for a more magnified view. I still do this now.
For an interesting experiment I used the binoculars to look through the Skymax at the moon.
This gave a total magnification of around 500 times and presented an expected very blurry
image with a fair bit of false colour. It wasn’t nearly as bad as I thought it would be and still
yielded a result I would describe as useable. I think this shows how good the optics in both
instruments are.
Because the night sky in my binoculars had been so inspiring, I started thinking that bigger,
better binoculars would be absolutely incredible. I was heading to become a true binocular
observer when a couple of years ago a significant birthday came up- my 21st obviously! I
wanted a special present to mark the occasion and it took me a while to think what that could
be. The astronomy forums and other sites often recommended 15x70 binoculars as
excellent all round astronomical instruments. After further research one pair shone out- the
Helios Apollo which I bought from here- http://www.microglobe.co.uk/helios-apollo-highresolution-15x70-observation-binoculars-p-8026.html Various reviews raved about the
quality of the image and the spectacular wide view. Both of which I really wanted. They were
also just about still able to be hand held for short periods (tripod mounting is justifiably
recommended). I quibbled about the price for quite a while but they would last me forever, it
was a ‘special’ birthday and so I sold a lot of clutter to help the purchase.
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The Helios Apollo 15 x 70, I shall hold on to these for a very long time.
With my experience of the Strathspey’s I knew what to expect from the Apollo’s bigger
aperture and higher magnification. They have proved to be excellent for me (apart from the
loose lens caps that keep threatening to get lost). These binoculars are everything the
reviews promised- heavy (at 2.5Kg). But the image is very high quality, pin sharp and of a
nice high contrast. This was the view I was after. Some things look better in these than
anything else I’ve ever looked through. The Andromeda Galaxy is wide, clear and bright. I
often go out at night with only these. They allow me to look at the sky and drift through a sea
of stars. These shall be with me for a very long time. After all, I’ll probably need them to read
the paper when I get much older!
I’d also wondered about all the other astronomical type binoculars that are bigger, higher
magnification but are also heavier and so less easy to use. One day if I have a lottery win I
may investigate the ones that can accept different eyepieces like a telescope, but for now
I’m perfectly happy.
For those who want to know more about binocular astronomy then I can recommend a visit
to here- http://binocularsky.com/ This site has reviews, observing guides and even a free
newsletter which includes a skyguide and other useful information.
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The search for my ideal telescope
After all this time I was gaining experience of looking at the night sky and more importantly
what I was really interested in. It surprised me that I was heading toward wider views rather
than high magnifications. Whenever I went out in winter I would always start by looking at
the Pleiades star cluster.
It was easy to find with the naked eye and it just appeals to me. It is also called The Seven
Sisters but to me it looks like a little horse. My Skymax telescope wouldn’t quite show the
whole cluster in one view. It was then that I realised it was time to upgrade my telescope to
one that would give a wider view, and at a quality that would match my Apollo binoculars. It
was time to find my ideal scope.

The Pleiades. One of my favourite astronomical sights.
The potential new scope became the subject of very careful research. It took a long time.
There’s a bewildering array of different sizes and types of scope- reflector, refractor,
Maksutov and Schmitt Cassegrains, and what difference does it make anyway? They’re all
meant to do much the same thing. Then there’s the mounts- alt azimuth, equatorial,
dobsonian. Eyepieces have weird names such as plossl, kellner and orthoscopic. It took
over a year of looking and trying to understand all these terms to find the best telescope for
me. I looked at all the variables- cost obviously, size and weight because I would have to
transport it to various sites, and it had to be easy to use. I scoured the reviews and looked at
a lot of specifications that I didn’t really understand. One thing I did understand was that
aperture is king and the more of it the better.
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One thing beginners should be aware of is the ‘Paralysis by analysis’. This is where you see
so many reviews for so many different types of equipment that say so many different things
that eventually your brain stops. It’s easy to get so hopelessly lost in all these trails that you
don’t know where to go. I’ve suffered from this head spinning before and so was well aware
of the need to avoid it. I set down my requirements and objectives and went from there.
Eventually after a long time reading, I narrowed the choice down to a six inch reflector on an
equatorial mount as my refractor experience had been so-so. It would be within my budget
and reflectors are without a doubt the best value scope available, relatively lightweight and
easy to use. A six inch aperture was around twice the light gathering power of my Skymax
and would show a lot more detail. They could also be had with a two inch focuser to give
nice wide views from two inch eyepieces which I wanted to experiment with. I had toyed with
the idea of an eight inch reflector until I realised it would be as big as a roll of roofing felt I
saw in B&Q!
For visual use I only needed an alt azimuth mount but thought I would go for an equatorial
for the greater range of possibilities it offered, such as tracking or a computerised goto in the
future. Also, a lightweight scope only needs a modest mount which are quite common and
come up on ebay fairly regularly. There were still a number of variables, different focal
lengths, etc, but eventually I found my ideal scope.
It turned out to be a four inch refractor! So why did I go against a lot of what I’ve just said?

The Lyra Optics 4 inch refractor, this is my ideal telescope.
One thing stopped me rushing out and buying another telescope- I hadn’t yet seen one I was
really happy with. During my long research I always knew that what mattered was how the
view through a scope looked to me. All the specifications and rave reviews would mean
nothing if I couldn’t get along with the thing. Optical equipment is quite a personal thing as
everyone’s eyes are different. Internet forums are full of discussion over whether the same
scope is good or bad. Generally it’s both, the difference is in the observer.
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Every instrument is a compromise in some way as none are perfect. Reflectors have an
optical distortion known as coma, refractors suffer from a chromatic aberration which means
they tend to show a false colour at the edges of bright objects. Internet forums and reviews
disagree on whether there’s too much distortion or colour or nothing to worry about on all
optical equipment. The only way to know is to have a look yourself and so I went to every
astronomy gathering I could to try as many scopes as possible.
I was lucky enough to visit Mote Park in Maidstone during a Stargazing Live event. This
meant that there were several different telescopes which crucially were looking at the same
things at the same time. This would allow a true comparison between them. The range went
from the cheaper scopes up to high end Schmitt Cassegrains worth a few thousand pounds.
Luckily there are always those who are happy to invest heavily in their toys.
Typically the scopes I had in mind and wanted to see weren’t available. I did note that all the
scopes I saw there (apart from two), were of a reflective design which I thought should tell
me something. I had a look through one refractor and wasn’t impressed. It was fairly beaten
up with dents in the tube and tripod which may have contributed to the excessive false
colour. I’ve since looked through a new example of the Skywatcher Evostar 120 and have
been quite impressed.
After looking through a lot of the scopes I wasn’t getting the view I wanted. It didn’t matter
how much they cost they all made my eye feel like it had to work, rather than just settle into
a comfortable view like I had with my binoculars. I started to think that a telescope would be
the wrong thing for me after all. Perhaps my eye just wasn’t suited to telescopic viewing.
Hidden in a corner was the second refractor and so I had a look just because it was there. It
had a cheap zoom eyepiece in it so I wasn’t expecting anything much. I was really surprised!
This unassuming refractor with the unpromising eyepiece showed me the best view of the
evening. It was nice and sharp, there was no false colour, it had a lovely contrast and
anything I looked at seemed to ‘pop out’ of the dark sky in an almost 3D effect. My eye sat in
the view like a luxurious comfy chair. I couldn’t help but return to it several times through the
evening.
After this experience I went back to some of the other scopes and realised that I was
sensitive to anything of a reflective design. It may be a reduced contrast or other factors. It’s
hard for me to pin down but trying to resolve this was what was making my eye work so hard
(I have the same problem in fashionably dim pubs and restaurants). My Skymax had this
effect too. It may be because I had got used to the refractor type view through my
binoculars, maybe something about my prescription, or perhaps the way my eye is formed.
Who knows? All I know is that I got the best telescope for me because I looked through
several to find the right one. If you’re looking for a new telescope, binoculars, eyepiece or
anything then try it out first and do some comparisons if you can rather than relying on the
views of other people. Only you can see through your eyes.
All the reflectors and various cassegrains were good scopes and the effect only showed
itself after spending a little while looking through the eyepieces. It was lucky I saw it.
Astronomy is all about looking at the same thing for a long time to see it at its best and so
you need to be comfortable optically as well as physically. The atmosphere changes all the
time, and on bright objects like planets there can be wonderful moments where more detail
becomes apparent before fading again. On deep sky objects it may take a long time to
resolve them as your eye gets used to seeing the view.
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The Pleiades comfortably fits in my 42mm eyepiece view.
Of course I still needed to know if I could get a good view of the Pleiades with this refractor,
which I could’ve worked out with some mathematics but found a lot easier way online. The
Astronomy Tools website here- https://astronomy.tools/calculators/field_of_view/ shows you
what views you can expect of various objects once you enter the specifications of the
telescope and eyepiece. It’s very handy when deciding what eyepieces will suit what you
want to see. A coloured ring showed the extent of the view I could expect with the scope and
a two inch 42mm eyepiece. It comfortably includes the Pleiades cluster. This was one of my
main research tools when looking at all the different scopes and various eyepieces.
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After a long time looking I had found my ideal scope- a Lyra optics 102mm F11 refractor. All
the time and effort had paid off and the view through this scope is beautiful, luxurious in a
way. Lyra optics is now closed due to retirement but the same scope (now in red), is also
badged the Altair Astro Starwave Classic shown here- https://www.altairastro.com/starwave102mm-f11-achromat-refractor-telescope-with-2-crayford-focuser.html
Aside from the excellent optics there are other features that appeal to me. The scope is very
well built. The focuser is solid and well machined, and the whole scope exudes quality. The
built in dewshield is indispensable and well executed. Another benefit is the long 1120mm
focal length as it means that I can get very good results from budget eyepieces. The dual
speed focuser although not strictly necessary is very nice to have and it’s a rotating type
which is very handy as it holds the finderscope. It can be rotated to always place the
finderscope in a comfortable position. All these things make it a real satisfying pleasure to
use.
I’ve never had experience of a reflector but like the fact that I don’t have to spend time on
collimation which is re-aligning the mirrors once in a while. Again there are people who
disagree on whether it’s a pain or a pleasure. I would much rather not have the hassle.
Refractors are also very robust which was important for a scope that would always be
carried around. When I first set this up and looked through it all I could do was gaze in
wonder at the high quality, high contrast bright view- of the clouds!
The scope needed a good mount as it was around 4.5Kg in weight and was big enough to
act as a sail in windy weather. I went for the standard Skywatcher EQ5 as it was a
reasonable price and would do the job. It could also be upgraded in the future with a tracking
motor or even a full computerised goto setup. Unfortunately I had to buy it new as Ebay
didn’t come up with one within a reasonable distance. I didn’t go for a goto setup mainly due
to the cost. A secondary consideration was that I just wanted to spend my time looking at
things rather than fiddling with cables, batteries and trying to get the technology to work.
There’s too much clutter in my life already. I also wanted to learn where things were
manually and for everything to be as simple as possible. Goto systems are getting better and
cheaper all the time and so at some point I may invest in one. There have been times when
it’s taken me so long to find something that I’ve thought it might be an idea.
The search for ideal eyepieces
Well I now had the right scope and I had the good quality Revelation eyepieces and so I was
on my way. After a while I began to hanker after some better eyepieces. The Revelations are
of unbeatable quality for the price both mechanically and optically but they had a short eye
relief on the higher magnifications which is a drawback to a plossl type eyepiece design. I
had to get my eye uncomfortably close to see a good view. With the small eye lenses it was
like trying to peer through a pinhole.
Some research later and the BST range of eyepieces were coming out as a clear favourite in
the budget eyepiece world. The optical quality was very good; they had wider angles of view,
larger eye lenses, greater eye relief and promised a lot more comfort. I bought one to try and
was immediately impressed. Two others followed over a Christmas and birthday and have
proved to be excellent. I can’t imagine changing them for a long time. The 18mm eyepiece is
the best with very good detail, contrast and colour apparent. I sold all the Revelation
eyepieces but did buy two more- two inch ones to give me the wide Pleiades views I wanted.
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Just a short note on those, the quality of view is amazing for a cheap two inch eyepiece. So
much so that when I first looked through one at the moon it felt like being hit in the eyeball.
The view gets softer toward the edge but has a pin sharp centre region and the colour and
contrast are excellent. The 42mm is my best overall eyepiece. It provides the lowest
magnification and also the widest view. This is always the first eyepiece I use because it
makes a great finder to aim the scope. The 26mm I bought to give a good view of the moon.
These are often the only ones I use in a whole evening.

All the eyepieces I need (for now).
Because I’ve had such a good experience with budget eyepieces I wonder if the high end
ones that cost several hundred pounds would really be worth it for me. Eyepieces like so
many things follow the law of diminishing returns. In the lower end of the scale it’s possible
to get an eyepiece 100% better by paying twice the money. In the upper end it may take
twice the money for a 2% improvement. Some people are happy to pay whatever it takes for
the best and would know how to appreciate it. Others are quite happy (like me), with the
views presented by budget eyepieces. My long focal length scope is very forgiving on them.
It would be very interesting to try a high end example (one of the famed Televue perhaps), to
see what the difference is but for now I’m perfectly happy with what I’ve got. Perhaps Ebay
will provide and I can always sell anything again if it doesn’t work out. It may be the case
though that an expensive eyepiece will seem so phenomenal that nothing else will seem
good enough. It may put all my existing eyepieces in the shade and make me want to spend
a lot more to become satisfied again. Somehow I can’t really see that happening but you
never know.
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When I was trying to decide on eyepieces, as well as the field of view website above, I found
a handy spreadsheet online for telescope performance calculations. An internet search will
provide all manner of differing calculators to show all sorts of information in various colourful
ways. They will often provide a lot more information than you need to know. I found a fairly
basic excel sheet after a search which covered most of my needs.
I printed it out after a little modification and here it is below with my current kit details. I even
know what some of the numbers mean! I keep a laminated copy with my contact details in
both my scope and eyepiece cases. It may be handy at some point, especially if I leave my
eyepiece case behind in the field (again).

EQUIPMENT SPECIFICATIONS
Telescope

Aperture (mm)

Focal
Length
(mm)

Focal Ratio

Dawes Limit

Rayleigh
Limit

Mag for full
resolution

Magnification
Limit

102

1120

10.98

1.14

1.37

52.02

204

Field Stop (focuser
tube) in inches

Maximum
Field Of
View
(degrees)

1.25

1.62

2

2.6

Focal
Length
(mm)

Apparent
Field Of
View(degrees)

Magnification

True Field Of
View(degrees)

Exit Pupil
(mm)

Revelation 2"

42

65

27

2.44

3.83

Revelation 2"

26

70

43

1.63

2.37

BST Starguider 1.25"

18

60

62

0.96

1.64

BST Starguider 1.25"

8

60

140

0.43

0.73

BST Starguider 1.25"

5

60

224

0.27

0.46

Eyepieces
Brand

You can see a fair jump in magnification between the 18mm (62x) and the 8mm (140x)
eyepieces. There is a BST 12mm (93x) available which would fill the gap nicely but I haven’t
needed it so far. If I eventually feel the need then I might try a different type. The BST’s are
fine but it would possibly be worth trying something different. I’ve recently been looking at
the Explore Scientific 82° range. They have an 11mm which would give me about 100x
magnification and they get good reviews on the forums. It would be interesting to see how
much more I would get from the 82° field of view (as opposed to 60°). I’m quite happy to mix
and match for what I want and don’t feel the need to collect all of the same eyepiece series
for a full set.
Generally the ES82 costs around 150% more than the BST, but would probably not give me
more than about a 5% increase in performance based purely on others’ reviews of both
eyepieces. I may revise my opinion if I get to try one though.
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I’m usually observing at the lower magnifications but try the higher ones occasionally for fun.
Magnification increases everything- the image size, telescope movement, atmospheric
aberration and to some extent the faults present in your own eye! I rarely get any more detail
above 140x because of the atmosphere. On exceptionally good nights the scope can easily
go higher than 224x, although not often enough for me to invest in a higher magnification
eyepiece.
It’s taken a few years but I’ve now got all the optical equipment I need- two pairs of
binoculars and the scope. If I had to choose only one thing out of all I’ve owned it would be
my 15x70 binoculars. They are so easy to use, give an excellent wide view and can stay in
the car for any observing opportunities. It’s a very close thing with the much lighter, easier
and centre focusing 10x50’s, but as I only use binoculars for looking at the sky then the
15x70s win out. If they were my only observing tool then I would build a proper parallelogram
mount suitable for the purpose.
Pointing the way
Of course a telescope needs to be pointed in the right direction and carefully aimed at
objects to view them. Bright objects like the moon and planets are obviously easier because
the telescope can be aimed by just looking along the tube (after some practice and with a
wide eyepiece). Other objects need more of a careful aim and need sighting in.

Two different but complementary sighting systems.
I have two different sighting systems. The first is a red dot type which is easy and
straightforward as it superimposes a red dot against the sky. This is fine for star hopping and
naked eye objects.
The second is a finderscope which allows for more precise positioning. It’s a small
Skywatcher 9x50 telescope with a crosshair like a gunsight. There are a number of different
types available but this one is a corrected image type that gives a view which is the right way
round. I went for this one as it will present a view similar to the binoculars which can make
things easier to find. It also has a built in diagonal to make viewing through it a lot more
practical. The main scope has a diagonal and so the same arrangement for the finder made
perfect sense to me. The usual straight through type would be a very hard to see through
when the scope was pointing near the zenith.
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What to look at and how to find it.

Dew soaked and battered, the popular recommendation for amateur astronomers
everywhere.
It’s pretty apparent in the amateur astronomy world that the most popular book
recommendation for astronomy beginners is ‘Turn Left at Orion’. It is a very good book to
start the hobby and contains a lot of very useful information for beginners and more
experienced observers alike. I would recommend this as the first astronomical purchase to
make. It has a good section on using telescopes and binoculars. This includes telescope
mathematics, formulas for working out magnifications and angles of view, etc. Although
there’s no need to do any calculations yourself due to online calculators and spreadsheets
being available, it’s sometimes handy to know how they work.
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The book is sensibly bound and quite tough with thick pages to enable it to stand those dew
filled evenings. All the information is very clearly presented which can be easily used with a
red torch. The value of this book for me is in the way it presents the information. The
pictures are drawn to show a realistic telescope view rather than misleading lovely colourful
Hubble type images. They are compiled from the authors’ own sketches from what they
actually see at the eyepiece. Knowing what the view is likely to be is very handy in finding
the objects. I don’t tend to use the book to find them (although it’s good for this too), but as
more of a reference guide for what sort of view I can expect, and general information on the
objects themselves.
The most common objects to view apart from the moon and planets are the ones from the
Messier catalogue. This is a collection of deep sky objects such as nebulae, galaxies, star
clusters, etc, compiled by Charles Messier in the eighteenth century. They always have an
‘M’ prefix and sometimes a name. The Pleiades cluster is also known as M45 for example.
In my earlier days I compiled a Messier booklet to help with my observing evenings which is
now on the Ashford Astro website here- http://www.ashfordastro.org.uk/messier-booklet-bymartin-fuller (if only they’d spelt my name right). I needed something that showed the objects
in a nice light and easy pocket form. The intention was to prime my eye as to what the
objects looked like to make them easier to find.
The most useful skychart I’ve found (especially for a beginner), is a Skymap from the web.
These are compiled monthly and are available as a free download herehttp://www.skymaps.com/downloads.html. They show not only the skychart but lots of useful
information on what can be seen with the naked eye, binoculars and a telescope. The
information is well presented and very easy to read which is a big advantage when out in the
dark.
I had bought my Revelation eyepiece set from Telescope House herehttps://www.telescopehouse.com/ and because of this I was then registered with them. They
sent me a prize draw card for their free weekly draws, I haven’t yet won anything but they
have some good prizes and you never know. They also send me a free monthly sky guide
which is an excellent way of learning what is coming up and what will be worth looking out
for. Registering with them is free and I would say the advantages outweigh the weekly
marketing email.
The only electronic charts I use are Stellarium of course and available herehttp://stellarium.org/ and also the Skymap google application on my Android phone because
it was free. If you use the Google app then make sure your phone has built-in compass.
Otherwise a major part of the functionality will be lost and it will always need to be pointed in
the right place manually. It seemed like a really useful app to have but I haven’t used it much
beyond its novelty value. The screen on my phone is too small and has the potential to upset
my dark adapted vision.
I also bought a planisphere, mainly because I was interested in how they worked. I’m a real
fan of these sort of clever mechanical devices because I always admire the brain behind
them that works these things out. This is good simple and reliable technology. There’s no
worry about internet connections or the battery running out at the wrong time.
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The planisphere, an excellent night sky computer and no batteries required.
It shows the night sky at all times of the year from a certain latitude. This Philip’s one has a
set of planetary tables on the back to determine the positions of the planets which has a
lifetime of 8 years. If you buy a planisphere then make sure it is suitable for your location, a
latitude of 51o will cover the UK. I use it because it’s an easy quick way to find when certain
objects will appear, and their rise and set times. YouTube has an excellent tutorial video on
how to use a planisphere here- https://www.youtube.com/watch?v=Jbz3QnAbzFM and its
worth looking at just for the interest alone.
One thing to bear in mind is the that the times shown are GMT. If you are using it in the
summer then you have to allow for the +1 hour difference.
Quite often though I just scout round the sky with my binoculars enjoying whatever I see.
Anything particular interesting I use the scope for if I need a more magnified view. My
viewing is regularly the ‘wrong’ way round. I find something in the sky and then refer to the
chart to find out what it is.
Astronomy has one great enemy- clouds! Unknown to most people is their great intelligence
and interest in astronomy. Whenever someone buys a new piece of astronomical equipment,
the clouds excitedly gather round to catch a glimpse of it. They also love to watch
astronomical events and can be seen in great numbers when there’s a partial eclipse,
meteor showers, planetary conjunctions, etc.
We are not totally defenceless against them and have a good intelligence source in the Met
Office. Their website includes a handy tool for predicting cloud cover over the UKhttps://www.metoffice.gov.uk/public/weather/uk-cloud-cover-forecast I use this every day to
see when any free observing nights may be affected.
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Astronomical Projects
Because I love building things I’ve done a fair amount of astronomy DIY which has been a
lot of fun. It has also saved quite a bit of money. It’s always worth having a go at something if
it could lead to a substantial saving, if nobody else makes it or you just want something
unique.
Skymax Case

Much better than a boring square case!
I bought my Skymax already setup on its mount and gathering dust in a spare room. None of
the original packing was available and so I had to find a case for it. The first thing I did was
look at the range of plastic tool boxes available everywhere as one of these could
comfortably hold the scope, eyepieces and other accessories. It just needed some foam and
that would be it. This would’ve been fine but I started to think I wanted something different to
the usual square boxy cases.
I thought that a round telescope case would be unusual and quite ‘cool’ as I’d never seen
one before, and so set about building one. This is made from a section of plastic ducting of
about 200mm in diameter bought from the web. After cutting it to length I split it down the
middle, and made the end caps and internals from 6mm plywood that I had laying around.
The plastic ducting I used is the air extraction type. Care should be used when working with
it as it can crack under stress while cutting or drilling. Because of this I also ‘enlarged’ screw
heads where necessary with wooden washers to stop the screws pulling through. Once it is
part of the assembled case, the woodwork acts as reinforcing and so the whole thing is very
robust.

Martyn Fuller 2017

Page 23 of 42

From the garden to the stars- how I found my way

A compact round scope needs a compact round case.
The piano hinge came from Wilkinsons along with the pipe insulation that I used to hold
everything in place. This foam forms a memory after being compressed for a while and so
moulds into the shape of whatever it presses against. This can be a very useful property but
means that the foam won’t hold anything in its grip like a more springy foam would. The feet
are plastic door stops from Screwfix and the catches from Ebay.
The end caps, handle, and feet were glued and screwed for strength. I gave the case a week
before putting anything in it to make sure there would be no harmful gases coming from the
glue as it cured. I feared these might damage the optics in some way. All the woodwork was
sealed with two coats of clear water based varnish.
For finishing off I bought some self-adhesive clear vinyl sheet for the labelling from Ebay.
This was suitable for laser printing and so I did some test prints on normal paper before
finalising the design. There are two layers of clear sheet for each label. The first one is
printed on, and the second is blank but laid over the first to protect the lettering. Without
some form of protection the laser toner comes off fairly easily.
There are a number of different types of clear self-adhesive sheets to suit all types of
printers, inkjets or lasers. It’s obviously important to get the right type for your printer but
there is such a wide variation of printers and sheets that this can’t be guaranteed. When I
first tried this, a sheet partially melted in the laser printer despite being advertised as suitable
for the purpose. I would therefore advise that a small piece of the sheet be stuck to a plain
piece of paper and then test printed. The plain paper would allow a lot easier removal and
would prevent a melting sheet becoming stuck inside the printer. Inkjets would obviously not
have this problem.
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Binocular mount

Binoculars are best supported for astronomy.
In all the binocular astronomy articles, each one highlights the benefit of using binoculars on
a stable mount to get the best out of them. I quickly found this to be true and so I set about
coming up with a solution. Both of my binoculars come with a tripod mount facility but it’s
only really useful for not much more than horizontal viewing on a normal tripod. I had seen
all sorts of mounting ideas both commercial and homemade, but wanted something quick
and easy because that’s why I was using binoculars in the first place.
The best idea seemed to be with using a photographic monopod (because I already had
one). There were a range of different heads which could fit on it but these all involved
fiddling with screws or catches which would be hard to operate when wearing thick gloves in
the cold.
Eventually I came up with the idea of having something that the binoculars could just rest on
without any attachments. My mount is made from a short section of 125mm diameter plastic
duct from Toolstation, some pound shop ‘grippy’ material to cover the duct and some scrap
plywood.
The plywood inside the duct is only to provide re-inforcing as it’s too flimsy otherwise. Of
course I could’ve used something like soil pipe which would be a lot tougher but I didn’t have
any and it was a lot more expensive to buy. The simple hinge is necessary to allow more
convenient positioning. All the wooden components were given a clear coat of varnish to
seal them.
In use this mount is quick and easy as required, and when folded is compact, light and easily
carried. There is also no fumbling with attachment devices although care has to be exercised
when viewing near the zenith. Maybe a small bungee cord could help here. The 10x50
binoculars are lightweight and suit this mount very well. My 2.5Kg 15x70’s are too much for
this mount but I still use it as it’s a lot better than nothing.
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Refractor telescope case

A more conventional telescope case, but still not boring!
Of course my wonderful new refractor had to be housed appropriately and so I looked
around for commercial cases. The only things I found were a soft bag for refractors or a hard
travel case designed to hold golf clubs. Because I thought the previous round case I built
was quite cool I started to build a bigger version. After a few hours work it became apparent
that the plastic ducting was too flimsy at this size and required an impractical amount of
wooden structure to support it. I had to admit defeat and started planning out a more
traditional boring square case- or was it!
With this new scope it would require more trips to and from the car which was
understandably a bit of a pain, and so I tried to minimise the setup time and effort as much
as possible. It occurred to me that carting a big telescope case to the viewing site was
inefficient as it wasn’t doing anything when the telescope wasn’t in it. It therefore had to have
a dual purpose. Making it to become a chair was discounted pretty swiftly as it would have to
have the strength and so weight to support my bulky frame. It could easily become an
‘occasional’ table though to hold various charts and other items.
6mm birch ply seemed to offer the ideal strength to weight and so I turned to an online
supplier after the planning stage and working out how much I would need. Luckily I found
one who offered a cutting service. They got it right after only the second time and let me
keep the first bits for free which was very handy. Although I have a sawbench to cut plywood
sheet, it saved me a lot of time and hassle.
The main case was assembled using wooden pegs made from bamboo barbecue sticks.
Holes were drilled for each one and then each was glued in to give a good strong lightweight
fixing. This was better than normal nails which I feared would not hold a tight joint. I’m also
keen to minimise the use of metal components in my woodwork as it always seems a crude
and less craftsman like way of doing things.
Martyn Fuller 2017

Page 26 of 42

From the garden to the stars- how I found my way

I then varnished the case to seal all the wood and then fitted the six legs. These are also
made from 6mm plywood along with the hinge and locking mechanism. The case handle
was then fitted using the same bamboo peg technique which I was a bit dubious of with all
the stress it would be under, but it seems well up to the job. The case was finally fitted out
with a quantity of white Ethafoam to house the scope and other bits which I shaped with a
sharp craft knife. This is a closed cell foam and so won’t absorb moisture. Its polythene
nature also makes it difficult to glue successfully but pound shop superglue seems to work
reasonably well. The last job was fitting the feet which were made from clear plastic castor
cups over plywood disks.

Everything stows neatly inside the case.
The case when acting as a table has a surface area of approximately half a metre square
and stands about 500mm high. It will easily take a load of 10Kg but I wouldn’t try anything
much heavier. It’s only been designed to hold the scope if necessary and a few books and
charts. It’s the sacrifice of building light.
The case is big enough to be a reasonable obstacle on very dark viewing nights and so I
fitted it with red leds under each clear foot to show where it (and I) were. These flash about
once a second or can be switched to constant on if desired. The home built circuit
constructed from odd spares is surprisingly efficient, and all six leds are driven from one AA
battery. So far an old battery has powered the circuit for at least 120 hours in testing and still
shows no signs of dimming. For those interested, the circuit is called a ‘Joule thief’. There
are numerous circuit designs on the web that enable a few series connected leds to be
powered from a single 1.5v cell. Most of these are to purely power a white led for a simple
torch but the circuit I used is specifically designed to flash.
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I chose to use red leds because I had some. The circuit could just as easily use any other
led colour. A wide angle type led should be used as these will be the most visible. From a
distance the side view is far more important than the top. I only had narrow angle types
available and so modified them by sanding each one lightly until it had a cloudy finish. This
goes some way to providing a more all round view. Another way of doing it would be to
lightly sand the inside of the castor cups.
Because it was the easiest option, I housed the electronics and battery in a 2 gang
lightswitch. These circuits use very few components and can be squeezed in some very
small spaces. This does mean that I have to unscrew the front to replace the battery but I
envisage only having to do this every two or three years.

Ideal for midnight picnics.
I think the case has turned out really well and does its job superbly. I don’t often use the legs
as most of the time I’m sitting down in a deck chair and so the closed case provides height
enough. The only thing I have to be careful of is the clear feet. It would be very easy to wipe
these off on a door frame when I’m carrying the case through the house. If I made another
one then these would be made to sit more flush or rounded enough not to catch on edges.
And to finally the answer the old question “What is an occasional table the rest of the time?”
It’s a telescope case!
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Grab handle
The telescope as wonderful as it was didn’t come with a handle which made it unwieldy to
grapple with when attaching it to the mount. A proper cnc machined aluminium one was
available but not attractive enough to justify the near £40 price. I looked at all sorts of kitchen
cupboard type handles but none had the required fixing centres to fit the scope rings. The
scope ring distance was already set by the mounting dovetail and so couldn’t be altered
easily.

Grab and go.
After a visit to one of my favourite stores- Wilkinsons, I came away with a handy chrome oval
wardrobe rail for around £3, and ordered end caps and knobs from those nice Chinese
people via Ebay. It was a simple task to cut and drill the tube. It was also a handy place to
mount the red dot sight.
Mount and tripod modifications
The Skywatcher EQ5 mount is very good and stable, easily enough for my scope but it does
have one flaw. It comes with two knobs to adjust the two axes that are meant to fit right on
the mount. Anyone with a reasonable size scope will find they need fairly long arms to reach
them while looking through the eyepiece. There are slow motion cables available to extend
the reach but these were too short. I made my own from white PVC coated galvanised 6mm
wire, and joined it to the mount axles with connectors cut from 60amp terminal block. The
knobs needed a short shaft for their connectors which I made from a nail with a flat ground
on it. This was then glued into the knob.
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£2 well spent
I now have a nice set of slow motion cables to suit my needs. They were also a tenth of the
cost (£2 from Ebay) and were a highly visible white unlike the black standard ones. The PVC
covering is available in all sorts of other colours if you wish. These cables are a bit more
flexible than the standard type which allows some ‘wind up’ in use. It might be worth
investigating 7 or 8mm cables to avoid this but then connecting them to the mount becomes
more difficult.

Stop your feet falling off!
The tripod needed a slight modification. The feet are attached to the stainless steel tubes by
some sort of glue. I found this out one night when I discovered the feet stayed behind when I
picked the tripod up. To stop this happening again I drilled each foot in turn and put an M3
screw through it into the tube.
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When I first unpacked the mount and rotated the axes I was surprised how stiff they were,
even after adjusting the gear mesh. I thought it would be far too much for any motor which is
an envisioned upgrade in the future. It wasn’t hard to strip the mount down and completely
remove that highly sticky Chinese grease that only they have. White spirit seemed to do the
degreasing ok. If you do this then be careful of the number of transparent plastic shims fitted
in the mount. It’s easy to miss them.
Once everything had dried from the degreasing process, I regreased everything with good
quality lithium bicycle grease because I already had some. The mount now moves smoothly
and easily on both axes. It will now be perfect to receive a couple of drive motors if I get
round to upgrading in the future. I had to tighten the gear mesh slightly to make it stiffer so
that a swinging slow motion cable would not move the mount.
Nylon tipped thumb screws

Easy to make for all sorts of uses.
On a lot of astronomical kit there are thumb screws that have a nylon tip. This is to avoid
damaging the surface of what they’re clamping against. I recently needed to get a few of
these screws and nearly fell over when the cheapest source I could find wanted over £3
each! As I needed six of them there was no alternative but to make my own.
I needed an M4 size and ordered some nice shiny computer screws from an online pc
supplier. It was a simple matter to drill a 2mm hole in the end. I then glued a short piece of
bamboo barbecue skewer in the hole as I didn’t have any nylon. I would advise that anyone
doing this could use nylon strimmer line. A reel of 2mm diameter is only £1 and would be
enough for hundreds of screws. My bamboo tipped screws cost me a tenth of the
commercial nylon ones.
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Solar filter holder
Amazing as it may seem, astronomy can be performed in the daytime on our very own starthe sun. Please be aware that instant blindness will result for anyone looking at the sun with
equipment not built or adapted for the purpose. I therefore adapted my scope for solar
viewing with a solar filter. This uses Baader solar film which can be had for around £20 in A4
size.

Fun in the sun.
I wanted a proper device rather than something too cardboard and homemade looking. The
film would also be better protected if it was mounted in the right way. I had some ducting,
grippy sheet and plywood left over from the binocular mount and used these to construct a
filter holder. The film can easily be replaced if necessary but to protect it I store the filter
holder in a cheap plastic lunch box when not in use.
It makes a nice change to use the telescope in the warm daylight rather than a cold night.
With this setup I saw the recent transit of Mercury, sunspots and hints of the granularity of
the sun’s surface.
Solar Telescope
After using the solar filter and looking at other solar options I became intrigued by a
‘Sunspotter’ commercial solar telescope. It was a really cool looking device, a fascinating
conversation piece. There’s hardly any setup, just plonk it down and point it at the sun which
is clearly and safely displayed to a whole group on a paper screen, not just a single
observer. They’re not easy to get hold of second hand and have a new price of around £400.
Well that was me out of the running but I really wanted one and so DIY was the only option.
It looked simple enough being a plywood construction, and I thought it would be a lot of fun
to build. I’d never built an optical device before and was keen to see what sort of precision
may be required.
This device is a simple refractor telescope used as a solar projector. The optical path is
folded by three mirrors to produce the novel and compact triangular shape. Projecting the
solar image is the safest way to view the sun to observe sunspots, eclipses, etc, as your eye
is not directly in line with the sun image.
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The commercial ‘Sunspotter’ solar telescope.
Rather than destroy a perfectly good telescope for parts I turned to a company called
Astroboot here- http://www.astroboot.co.uk/AstroBoot They sell all sorts of new odd bits and
pieces from items damaged in transit or incomplete sets. They supplied a 60mm, 700mm
focal length objective, a 10mm eyepiece and also my planisphere.
I worked out all the distances between the main lens, eyepiece and projection surface by
clamping everything to a long piece of aluminium angle and pointing it at the sun. Once I’d
shuffled all the components around for the right image I measured them all.
Fortunately I have a cad (computer aided design) program on my home computer and used
this to work out all the wooden component sizes and shapes. This also gave me a cutting
template for the 12mm birch plywood. Everything was first rough cut with a jigsaw and then
finished off with a disk sander for external curves, and a drum sander for the internal ones.
The two side frames were clamped together during this process to ensure their symmetry.
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A cad (computer aided design) program is invaluable for all sorts of projects.
All the woodwork was varnished and then the labels were laser printed on clear selfadhesive vinyl. These were then placed in the appropriate places and then given a protective
coat of varnish to stop the toner being worn off.
The only flaw in my plan was underestimating the precision (and cost), of the mirrors
required. I already knew they had to be first surface mirrors which have their reflective layer
at the front of the glass, not the rear like the one in your bathroom. After some
experimentation it became obvious that these mirrors would have to be a high precision type
(at least ¼ wave), and these are generally expensive. I had tried lesser quality ones but
each reflection shows the previous mirror error and then adds its own. This design is very
sensitive to mirror faults and the image wouldn’t focus. I looked for a long time for a cheap
source of suitable mirrors as buying new off the shelf ones would cost over £150! I received
mine from Surplus Shed in America. All three mirrors cost about £63 including customs
charges which is a fair saving.
I originally thought I could build one of these far cheaper than the commercial product and I
suppose I have at around £100 for the materials. I hadn’t wanted to spend anywhere near
this much but when I’d got so far I had to complete it. It’s been a lot of fun designing and
building the telescope though and it performs its function very well. The objective lens is
better than what I thought a £5 lens would be. The commercial device uses a 60mm
objective stopped down to nearly 50mm which I presume is to present a higher quality
image. I may try it to see what difference it makes but I’m satisfied as it is. The only thing I’d
change if I built another one would be to design it with three feet rather than four to give it
more stability on the ground.
I’ve had this with me when I’ve been out and about and have been surprised at the amount
of people who stop by and wish to know more about it. They are fascinated by such an
unusual looking device.
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Fun in the sun- for everyone.
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Hints and tips
This is just a collection of hints, tips and ideas that I’ve found useful and may save you some
time and money.
One of the simplest things to get right and one of the most frustrating things to get wrongdon’t breathe on the eyepiece! I did this once accidently on a cold night and it took a long
time to clear.

A pair of ‘grippy’ gloves.
Astronomical equipment is generally shiny polished metal which can easily slip from cold
numbed fingers. On those cold nights, it’s a good idea to wear a pair of gloves to keep warm
which have a ‘grippy’ surface. They can be bought from the pound shop. A small price to
pay to save that expensive eyepiece from hitting the ground.
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One of the solutions to my marbles gradually rolling away!
It’s a good idea to put contact details in your equipment cases, you may leave one
somewhere. I had this idea after leaving my eyepiece case behind in a field one night.
Luckily it was still there in the morning. I combined my contact details, scope and eyepiece
specifications and laminated them for waterproofing. It may be handy to know the angles of
view, etc when out and about.

A light in the darkness.
With astronomy being mainly a dark night activity, a torch of some sort is usually required for
reading charts, etc. A red torch will help to preserve your night vision and an ideal cheap
solution is to use a red led bicycle light available from your local pound shop. There are a
few different types and it’s worth getting one that doesn’t have far too many annoying modes
to cycle through before finding the normal on or off.
Martyn Fuller 2017

Page 37 of 42

From the garden to the stars- how I found my way

It’s so easy not to tighten the eyepiece retaining screw when swapping eyepieces regularly. I
was doing this and then had an eyepiece fall to the ground when I spun the scope round.
Thankfully it was on soft grass and so there was no damage. After this I always made sure
that I tightened the screw every time.
Make sure you tighten any loose screws on your scope, mount, etc. I very nearly lost some
vital ones when they fell out due to vibration from the car. If any are needed to stay tight then
coat their thread lightly with a water based glue. A solvent type may give off fumes that will
damage lens coatings, etc.
Conversely, new equipment can be supplied with all the screws far too tight, especially on
focusers. It’s a good idea to check if anything is torqued to oblivion and loosen it off if
necessary. Screws that are too tight can cause a lot of damage and excessive premature
wear.
Buying ‘seconds’
The most money I’ve saved in one sale was on my current refractor. Unfortunately I can’t
relate a thrilling tale of my fantastic negotiating skills as it was just a case of right place right
time. On researching the telescope I found tales that they had very occasional problems with
notchy focusers. This was a story from America with no instances in UK versions (which had
a different focuser), and so I didn’t worry. When the scope arrived the first thing I did was try
the focuser. Sure enough there was a distinct notch when I turned it. Lyra Optics were very
apologetic and immediately replaced it for a second scope- with another notchy focuser. I
sent this back and got a refund as there weren’t any more of these scopes in the country.
The problem was in the two speed mechanism. On my general search for another supplier, I
found Lyra Optics had put one of the scopes back up for sale, modified to a single speed
and at £140 discount! I researched the design of two speed mechanisms and diagnosed the
original problem which was a fault in the fine focus shaft. Once I had a good idea I could fix it
I contacted Lyra and said I’d like to re-order the scope if they included all the two speed
mechanism they had removed. They readily agreed.
Once the scope had arrived (again), with the two speed parts, I immediately checked the fine
focus shaft for faults. I thought the trouble would be a bend in it but there was actually a
nasty burr left over from the machining process. I put the shaft in an electric drill and
smoothed the burr with a succession of coarse to fine abrasive wet and dry papers. This left
it with an almost polished finish and so I reassembled the focuser and freshly regreased it
with lithium bicycle grease. This restored it to brand new condition. It is now at least as
smooth as any focuser I’ve ever tried and is a real pleasure to use.
From this experience I would recommend buying `seconds` if they have a trivial or easily
corrected fault. You could save a substantial amount of money as I did. Companies like
Astroboot mentioned earlier are a great source of new but imperfect items. Often the
problems are cosmetic such as scratches on the telescope tube. Light scratches can be
polished out with good old Brasso metal polish. These do not affect the performance at all
and the scopes are generally out in the dark anyway.
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Using Ebay
I use Ebay a lot for all sorts of things. It’s the ideal place for hard to find fixings and odd bits
for various projects. It’s also a great place to look for astronomical stuff and anything you buy
could be sold for pretty much the same price if you wanted to sell it again. Always look at
`sets` of equipment for individual items you may need. You could then sell all the items that
are surplus to your requirements, possibly for more than you paid for them!
Telescopes are often sold as collection only as sellers don’t always want to bother with
posting hassles or risk transport damage. It’s always worth contacting the seller to see if they
will pack the item ready for you to arrange for a courier. A lot of potential buyers are put off
by collection only if they’re not nearby and so items can go very cheaply even with the
courier cost. If I’m selling anything bulky then I always say that I can pack the item for a
courier collection (arranged by the buyer) if necessary.
My items for sale are always accompanied by a sufficient number of pictures, currently up to
twelve are free. A lot of well taken pictures always help a sale. Make sure they’re well-lit and
sharp. A good background helps too. My descriptions are scrupulously honest as I regard
my 100% feedback as a hugely valuable asset when I’m trying to sell things.
If you’re selling anything then Ebay currently takes 10% of the total sale price (including
postage cost) for their commission. If you also use Paypal then this will currently cost
another 3%. There are a number of cheaper alternatives but I’ve been using Ebay for a
number of years now. It is in my mind tried and tested and so I’m happy to keep using it.
I take the view that items are worth what people are willing to pay. If I have something for
sale then I’d much rather sell it for a lower price than have it hanging around as clutter. If you
have something for sale then sometimes you have to accept that nobody will want to pay the
price you want. Ebay is possibly the widest market you could normally access and so it’s
unlikely you would get a better sale price anywhere else. For these reasons I don’t set a
reserve price and start an auction at 99p. I feel that telling buyers it’s a no reserve auction is
a good selling point. Also, if someone continually bids and doesn’t get to the reserve price
they will often give up. If they know there’s no reserve then they will happily compete with
the other buyers as they know that any bid they submit will be ‘valid’, and will often bid
higher.
The time an auction ends can be very important in getting the best price. I’ve bought things
remarkably cheaply due to an auction ending at 7:30am! On one memorable occasion I was
up in the early hours trying to bid on a complete telescope outfit that I was sure would go for
a bargain price. To my exasperation there was some form of pc fault that wouldn’t let me
input my bid. I really lost out there. I have all my auctions ending at around 9pm on a Sunday
night. That way there will hopefully be the maximum number of people available to follow the
auction and submit their bids.
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Finding your way
I hope that by detailing my experiences in this hobby there’s something useful to help you
along your way. Yes it has been worth all the time, effort, discomfort and expense for me. It’s
been a lot of fun. Not only observing the wonders of the heavens but building my projects,
being part of the Ashford Astronomical Society and being outside under the stars on a cold
night with a hot chocolate (with a brandy in it). I’ve taken my time with each step and still
have a whole universe to explore. I’m in no hurry and can quite easily spend an hour or two
just looking at the moon. It will take a long time to exhaust even the easiest objects.
There’s one piece of important advice for beginners- to get the best out of this hobby you
need to get an experienced eye. This will take time to develop. When you first start, there will
be objects people talk about that you will be keen to find. It’s extremely likely that you will
often spend a long time scouting around the sky and just not see them. The night can be
clear, you can have perfectly good enough equipment and be looking in the right place but
they are invisible to you. Your eye won’t be trained to see such things. Patience pays and
you will soon see wonderful things all the time. After a little practice the view gets better and
better. If you’ve already bought a telescope and are feeling a little disappointed (and many
do), then persevere and you will be well compensated. You wouldn’t expect a beginner to
buy a piano and immediately be able to play and get the best out of it. It would take time to
learn how to use it. Optical equipment is the same.
There can be all sorts of technical terms and equipment types which I researched because I
was interested, but also for fear of making the wrong and potentially expensive decision. I
read a long way into understanding specifications, focal lengths, resolutions and all manner
of confusing articles on the web. You don’t need to do this and it made no real difference to
my final choices. I relied on my experience from several stargazing meetings and events,
tried the various things there and talked with the owners. I recommend this as a great way of
starting off and gaining some valuable knowledge. It will also show you what you can expect
to see. If you are a member of the Ashford Astronomical Society then you have access to a
good selection of telescopes to borrow and try out. Other members will help out with any
advice you may need on any setting up, etc. Astronomers are a friendly and helpful lot.
Don’t be afraid of buying second hand. You can always sell anything on for generally about
the same price you paid for it. As long as you’re reasonably careful there are some real
bargains to be had. Ebay was just as useful for selling a lot of clutter to get the money for my
new hobby.
Be aware that this hobby will sorely push your patience at times. A month can easily go by
before you can use that wonderful shiny new scope and see that certain object. The moon
can be at the wrong phase or time, normal life gets in the way, you have to be up early for
work and the ever present problem of clouds.
If I could offer one piece of equipment advice, I would heavily recommend that beginners
start with a pair of binoculars as these are a lot easier to use and are useful for other
pastimes. A telescope can be quite hard to use if you’re just starting out. For those who stick
with it, a telescope can be a very rewarding instrument but it takes more time and effort than
people generally expect. It will require some late nights out in the cold. The typically narrow
view needs a lot more careful alignment which a beginner could find hard to achieve on
anything not visible to the naked eye, and an equatorial mount can seem to move in a
strange way.
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So many people buy a telescope and find all this out afterwards. That’s one of the reasons a
lot become loft or garage ornaments, and appear fairly new and cheap on Ebay like my
Skymax did. There’s a fair few people who find that binoculars fulfil their needs enough
anyway.
Those wonderful pictures of nebulae, galaxies, etc, on telescope boxes and all over the
internet are very misleading. Often they are of a Hubble like quality and look very colourful.
Most of the time the real view will be of a vague grey misty patch. It takes time to resolve the
finer details. Below is my attempt to show the difference.

The Orion Nebula- M42 advertising view

Simulated typical telescope view

Saturn advertising view

Simulated typical telescope view

You would not go far wrong if your first astronomy purchase was ‘Turn Left at Orion’. This
has been written to be the knowledgeable astronomy friend to those wishing to know more. It
will tell you a lot of what you need to know- equipment types, what to see and how to find it.
If you don’t go any further than here, then please remember that no special or costly
paraphernalia is required for an interest in astronomy. There is plenty of free information on
the web and on any clear night you can just look up, reach out to the stars and appreciate
the vast wonder of the heavens with your own two eyes. The more you look, the more you
will see.
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Please note:
All the information contained in this article is completely my own work apart from some
pictures taken from various internet sources (no it wasn’t me who took the moon picture).
Everything here is of course according to my own subjective opinions and experience.
I am not affiliated to any company, shop or otherwise mentioned here and have included
their details only to help those who may find them useful.
The intention of this booklet was to detail how I found my way so that others may be inspired
and find something beneficial to assist with theirs. A free pdf copy is available herehttps://www.ashfordastro.org.uk/from-the-garden-to-the-stars-by-martyn-fuller I hope that
you have found this material of help in finding your way, and good luck on your own journey.
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FROM THE GARDEN TO THE STARSHOW I FOUND MY WAY is the handy booklet
that I needed when I started this hobby. As it
didn’t exist I thought I would write it. This has
been written as a simple and easy to use
guide for those that are thinking about taking
up the fascinating pastime of astronomy.
There is a huge amount of confusing
information available on the internet,
contradictory equipment advice and a
different answer from anyone you talk to.
Navigating all this to find your own way is no
easy task. It took me a long time researching
from the point of a complete beginner which
could now benefit others. By detailing my way
I hope it will help you find yours. This booklet
will provide the knowledge you need to gain
the knowledge you want.
Everything here is my own experience with
the how’s and why’s of the route I took, useful
and free sources of information, the
equipment I bought and built, and handy hints
and tips along the way.
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