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How did the company get started?
Orion Optics began as a result of an obvious gap in the 
UK market for well-designed, well-made telescopes 
at an affordable price. Since about 1957, when my 
father built his first six-inch reflector, I had become 
fascinated in optics, much more so than astronomy, 
which to me was a by-product of making a telescope. 
By far the most interesting aspect was making and 
testing the optics. I decided to get out of the middle 
management rat race and set up Orion Optics one wet 
and cold morning in December 1984. The ‘factory’ 
was an anteroom in our garage, measuring eight foot 
by four foot. I had researched the market for some 
time and decided that optics were the key to success 
or failure in the telescope market. My decision was to 
commence making optics and offering them for sale to 
already established telescope manufacturers in the UK. 
If memory serves, there were still four or five of them 
left at the time. Initially I built two machines, one for 
roughing out the curve of the mirror and a machine 
for doing most of the ‘hard labour’ of polishing and a 
relative modest level of figuring. All the intermediate 
stages and the final stage of accurate figuring were 
done by hand. I had to send the mirrors to the south of 
England for reflective coating.

Slowly Orion Optics acquired customers but 
I soon realised I was relying on the four or five 
telescope manufacturers to sell their telescopes and, 
hopefully, buy further optics from me. If they didn’t 
sell a telescope, in basic terms, we couldn’t afford 
to eat. So in 1987 I designed and built a six-inch 
Schmidt–Newtonian in a larger industrial unit. This 
led to new designs, at which point I had to start taking 

on staff. John, my son, started with 
Orion Optics in 1989 and now 
virtually runs the company. Slowly 
business grew with the addition 
of new models, the acquisition of 
new machines (most of which we 
built ourselves) and an expanding 
reputation for quality optics. We are 
now occupying around 7,000 square 
feet of premises and have been 
looking for either land or a building 
to expand our business. 

How do you begin designing 
a telescope, such as those 
in your ODK range?
Before we embark on any particular 
design we first ask as many 
questions as we can of a band of 
very experienced telescope users. 
These people dictate what any 
design needs in terms of features 
and usability. We then sit down and 
start to see if the figures stack up in 
terms of volume and competition, 
etc. If they do, we begin looking 
at the optical configuration and 
whether it can be successfully 
constructed. We use a piece of 
optical design software called 
Zemax, which has the ability to 
refine designs of telescope optics 
but only after the preliminary 
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design has been input by the 
designer. It won’t, for instance, give 
you a working design if you asked it 
to make an optimised Dall Kirkham 
(ODK). You have to offer it the 
relatively finished design and some 
limiting aspects, before it starts to 
calculate all the optical elements 
in detail, such as surface curvature, 
diameters, distances, glass types 
and so on. So, Zemax is an excellent 
tool for the designers but it cannot 
design an optical set-up unless the 
designer is adequately trained in 
feeding it the right parameters and 
a ‘working’ design from the outset.

To arrive at an optical 
design for, say, a Newtonian, is 
straightforward as there is only one 
optical element to consider; the 
secondary mirror merely deflects 
the work done by the primary. As 
long as the optics are well made 
in a Newtonian and the focal 
plane is in the correct position, 
then everything else is down to 
engineering design.

How long does it take to 
produce a new telescope?
As a typical timescale for a 
telescope, the ODK is an 
excellent example. We asked 
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many universities, experienced 
amateurs, semi professionals and 
our international dealers what 
they wanted in a carbon-tubed, 
catadioptric telescope that was both 
excellent in visual and photographic 
modes. We wanted to know the 
features they insisted on, and from 
that information we drew up a 
specification for the ODK range 
and asked them to go through 
the design and make further 
suggestions and comments. We 
eventually finalised the specification 
rather than the design and received 
confirmation that they were all 
happy. From that point we had to 
look at every aspect of the design, 
in particular paying an incredible 
amount of time on the optical 
design. Today’s telescope users 
are using photographic equipment 
way ahead of what was available 
only ten years ago. We had to pay 
massive attention to CCD chip 
sizes, pixel sizes, weights, etc. We 
also had to source a reliable supplier 
of high quality carbon tubes, which 
took almost a year of trials and 
tests. Development of a three-inch 
Crayford focuser capable of holding 
very heavy cameras required 
extensive field trials. Designing 
the optics for the ODK, as is the 
case for most complex telescopes, 

was very difficult and even when a 
design had been achieved that gave 
excellent performance, we still had 
to figure out whether it could be 
made. Tolerances, materials, surface 
aspherisation levels and optical 
coatings may, in some cases, not 
be able to satisfy the requirements 
of the design. If the prototype 
cannot be made using the normal, 
stringent procedures that we apply 
in production runs, then the model 
will not succeed. Designs need to be 
not only excellent in performance, 
but they also need to be makeable.

One final optical design 
consideration is that, when the 
optical components have been 
made, we have to test them 
properly and reliably with any 
of the set-ups on our Zygo.  In 
engineering aspects, because we 
now have two state-of-the-art 
CNC machining centres and a 
CNC centre lathe, there is no 
real obstacle in design terms that 
we can’t overcome. With our 
extensive experience coupled with 
the massive input from our other 
sources mentioned above, we arrive 
at components that are virtually 
fully-tested from the outset, 
reducing significantly the amount 
of time needed on modifications 
after field trials.

How have you seen the market change 
over the last 25 years?
Without a doubt, the biggest change has been the 
introduction of computer electronics and CCD 
cameras. Additional to those points, computer 
software has enabled more complex, reliable designs 
to be made, enabling a far wider range of differing 
products to be offered for use by amateurs in 
particular. Designs that were way beyond the range of 
amateur pockets are now quite common in the market 
place. The only downside to the mass introduction 
of electronics has been the swing away from optical 
performance to the area of whistles and bells. At the 
end of the day, unless the optics in a telescope are 
excellent, all the electronic GOTO systems, tracking, 
auto focuser and so on mean absolutely nothing. 
They just make finding, tracking and photographing 
a bad image easier. This swing to electronics and 
the massive rise in technical products from the Far 
East has caused a virtual collapse of the telescope 
manufacturing business in the UK. At one time 
Britain was one of, if not the leading manufacturer of 
telescopes. Orion Optics have managed to develop 
because we saw the onset of the encroachment of 
imports and made a conscious decision eight years 
ago to develop high-end telescopes that needed a 
massive investment in our company in terms of high 
specification engineering, interferometry testing and 
optical production machinery.
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■ A technician operates 
the CNC lathe. All 
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■ Orion Optics’ Barry 
Pemberton with an ODK 16. 

■ Orion Optics’ 
polishing machine hard at 
work on a 300mm mirror.

■ Orion Optics’ highly successful ODK range of telescopes.


