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"Moses Holden: 1777-1864“ 
Following our History of 
Astronomy in Bolton, a talk on 
Moses Holden, Astronomer, 
Evangelist, and much, much, 
more. From Stephen Halliwell 

ACTIVITY NIGHT AT BOLTON 
ASTRONOMICAL SOCIETY 

http://www.boltonastro.co.uk/activites/holden.php
http://www.boltonastro.co.uk/activites/holden.php


Research by Peter Miskiw. Comments in red by Len Adam 

This month we look at “The Last of the Great Mirror 
Makers from Bolton – as described by David Ratledge in 
The Bolton Astronomer in  the 3rd Quarter issue of 1991. 
You can read this issue online in the member’s area by 
going to this link.  You can download the PDF file from 
there.  A screenshot from David’s 1991 article  is given 
below but I recommend that you view the entire PDF.  
 

The following pages show Hindle’s Patent relating to a 
“Reflecting Telescope Mirror with Ribs”  that was  applied 
for in 1946, accepted (exactly 64 years ago) on 4th March 
1949 resulting in a patent “sealed” on 13th June 1949. 
 

http://www.boltonastro.co.uk/members2/index.php/fp/Newsletters/From-The-Past/From-the-Past---No-43/








BAS Equipment available on loan – a 
series of articles describing the 
available equipment. To be 
continued in future months. This 
information is taken from the full 
listing of equipment in the Forum on 
the web site. 

4 
STAR ANALYSER: This is a 100 lines/mm 
diffraction grating mounted in a 1.25" filter cell.  

Author:  
Ross Wilkinson 

EQUIPMENT OF THE MONTH 

 
http://www.patonhawksley.co.uk/staranalyser.html 
 
It's been specially optimised so that when mounted in an astro-imaging system (either across the front of a camera lens, 
or in the eyepiece-adaptor of a telescope) it splits most of the light from each star into single spectra, which also appear 
in the field of view.  After isolating a spectrum by image-processing, the VisualSpec program may be used to extract the 
profile of the radiation from the star, in which prominent emission lines allow some of its constituent elements to be 
identified. 

Image courtesy of PATON 
HAWKSLEY EDUCATION LTD 

The Star Analyser 100 
spectroscopy filter is 
designed to be fitted 
in front of the CCD 
chip, but it may also 
be used across the 
front of a lens 

http://www.patonhawksley.co.uk/staranalyser.html
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Bill Bones 

Orion’s Belt and 
M42 

39 views 
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Andy Martin 

P. Nisbet 
Northern Lights over 
Svolvaer Harbour 2013 
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Observing Log Extract  
Leyland Observatory 

February 2013 

Len Adam 



The following notification was received on 11th February 2013: 
 
“GR ORIONIS 
Rod Stubbings, Victoria, Australia, reports the old possible nova GR Ori ( = Nova Ori 1916) is in outburst at magnitude 
13.0 on 2013 February 11.47UT. With a quiescent magnitude of 22.8V (Downes et al) this outburst amplitude would 
seem to indicate that GR Ori may be a recurrent nova.” (TA Mag)” 
 
That night I took the remote (New Mexico)  image below of the object. 
 
 
  

GR Orionis 

This was submitted but as the image was unfiltered and the comparison stars were not the “standard “comparison stars 
I was requested to resubmit using the AAVSO (American Association of Variable Stars) chart. 
 
 

I decided to retake the image using the 
same telescope but with a V (Visual) filter 
that provides a standard reference for 
comparison.  This was done twice – once  
on 15th February 2013  and once on 25th 
February 2013. (See next page) The first 
magnitude was measured at  14.026 (V 
filter) and the second at 15.139 (V filter). 
This means that the brightness has 
reduced by around 2 ½ times in that 
period. 
 
On looking at the AAVSO website I 
decided to join ($55) p.a. – I think it is 
well worth it and would recommend it to 
anyone.  I received an instant personal 
email from the membership secretary 
Mike Simonsen and two days later the 
membership pack with a handwritten 
note  from the Director Arne Hendon  
commenting on the equipment that I had 
detailed. Not bad considering that there 
are over 1000 members! Membership 
permits access to various tools used for 
variable star photometry including Vphot. 
 
Chart Courtesy of the AAVSO 



GR ORI is Star 1 in the above image which shows AAVSO comparison stars (blue circles) and the check star (red circle) 

2013-02-15 04:36:09 Exp. 300s Air Mass 1.3242. V Filter.  North is to the left. Telescope T21 at  
itelescope.com.  RA 05:21:35.04 DEC  01:10:12.71 Magnitude 14.026 

This image was taken 10 days later than the one above by the same telescope. It is clear that GR Ori has faded and I 

measured this using VPhot as Magnitude 15.139 i.e. approximately 2 .5 times fainter than before 



Up till now my own equipment was not capable of taking images using Photometric Filters (UBVRI) although I 
have owned a filter wheel since I bought my SBIG ST9XE Camera in 2007. I recently purchased  V and B filters 
to fit into the filter wheel so that I could remotely choose which filter to use.  In addition I wanted to test if the 
Bolton Astro Soc  Star Analyser grating would fit into the filter wheel as well. I had some initial problems with 
jamming (kindly checked out by Brian  Webber  - one of the Bolton Astro Soc. telescope experts ) and 
discovered that  it was caused by having used a slightly round headed screw instead of a flat countersunk 
screw! Soon remedied. I tested it in the house and it all seemed to work.  
 
This is the setup 
 
 

Cable from Filter Wheel 
plugs directly into the 
camera for power and 
signal data 



CCDSoft is used to control the camera, the TCF focuser and the filter wheel making it a straightforward operation instead of 
using three different pieces of software. The particular camera, filter wheel and focuser are selected as shown. 

Selecting “Connect” connects all three devices at the same time. 

The filter to be used can be selected manually in the box shown below. 

When “Take Image” is clicked the filter wheel moves to the position selected before taking the image. 

It was clear enough to test the setup on 27th February 2013 and it all worked fine.  Each filter requires a different focus position 
which can be determined by using the autofocus facility within CCDSoft (@focus2).  
Testing this out on the night of 27th February 2013 focus was obtained as follows.  

No filter (Clear)   3542 
V Filter                  4845 
B filter                   4569 
The grating was in focus on the B setting 

Although stars could be seen,  in fact seeing was very poor  with light clouds interfering with the images. However 
the grating was giving fair 1st order images and I used the V filter to image Minor Planet 187 Lamberta   and the 
Suspected Variable Star NSV 4297. 

The focuser can be set to 
steps between 0 and 7000 



The filter wheel can be moved by the scripting software so that the entire process can be automated. The test script below was 
successful – but -  the problem is that there is no way of refocusing between filter changes. I need to find a way of auto focusing 
within the script. I have seen this done with Pinpoint software from DC3 Dreams but not with Orchestrate.   

Minor Planet 187 
Lamberta movement in 
the Constellation of 
Lynx  27th February 
2013.   Two images 
were added to show 
the movement in 72 
minutes.  V filter. 
UCAC3 Magnitudes 
shown for comparison 
stars. Measured 
magnitude of 187 
Lamberta 12.07 

21:45 UT 

20:33 UT 

98 

125 

134 

143 

140 
134 

NSV 4297 

152 

133 

Suspected Variable NSV 4297 
Reference stars are all UCAC3 
Catalogue. NSV 4297 magnitude 
measured at 9.95 V Filter 



Activity Night at Bolton Astronomical Society 





How many astronomers does 
it take to find Saturn? 
Answer: 3  
One to watch the screen and 
two to point the telescope! 

Plus the 
dedicated 
team of 
researchers 



Who built and used this 
telescope? It was used by 
the builder to study craters 
on the Moon in detail. 

Which famous astronomer owned the telescope 
imaged here and what  telescope does the large 
mirror come from?  

Another big mirror – what telescope did 
it come from and what important 
discovery was made with it? 

Finally – what 
is this called? 

PICTURE QUIZ  Len Adam  has had a little trip and has taken some photos!  Answers next month. 



Image Processing Secrets 12  

Photoshop Tips & Tricks 2 
David Ratledge  
 
Introduction 
 
As I mentioned in part 1, Photoshop has 
become the de-facto world standard for 
general image processing. However, most 
graphics software will offer similar 
commands so the techniques outlined here 
are probably applicable to other packages as 
well. 
 
Drawing a mask for IRIS – using layers 
 
Even with Light Pollution Filters, images taken from 
Lancashire will inevitably suffer from the “orange 
glow”. Removing it and leaving the image intact is 
quite an art. By far the best technique is IRIS’s 
Remove Gradient. To work its magic this needs a 
mask i.e. an image that defines which is object and 
which is sky background. IRIS has the basic tools to 
produce a simple mask (bin_down) but this on its 
own is usually not accurate enough. We need to 
precisely define the outline of the nebula or galaxy. 
Note we are not “painting” the nebula, we are just 
telling IRIS where to measure the light pollution. 
 
Create the mask normally in IRIS using the bin-down 
command but save it as a bmp file. Open this in 
Photoshop. Also open the original image – copy it 
and paste it on top of the mask image. Note the two 
layers shown below in the layers window. Select the 
top layer and draw the outline of the nebula. Note 
curves can be used on this layer to make the faint 
extent of the object visible. This image will be 
discarded later so don’t worry if it looks horrible and 
burnt out. It’s just a working guide. 
 

 
Lancashire light pollution at its best! 
 
Switch to the bottom layer (highlighted blue now - see 
below) and select clear – this will make just the 
selection black or it should do if you have the 
background colour set to black (if not set it to black).  

 
 
We now have a precise demarcation between the 
extent of the object and sky background. Delete the 
top layer and save the mask as a bmp. It can now be 
opened in IRIS and re-saved in FIT format. Open the 
original image and use Local Estimator or Polynomial 
Fit with the new mask to remove the light pollution 
(Remove Gradient).  
 

 
Nebula Revealed! 
 
Border problem – Content Aware Fill 
 
Local Estimator is often the best option for removing 
light pollution but it deletes a border around the 
image. Sometimes this doesn’t matter but on 
occasions we want the whole image – right to the 
edge. What we need is the original image extending 
in all directions with some more sky. Rather than 
going out and shooting it, Photoshop can create it for 
us – not real sky but virtual sky matching our image 
for brightness. This will work just as well in IRIS as 
real sky. Note this needs doing early in the imaging 
process certainly before making a mask. 
 
Open the image in Photoshop. Make a note of the 
image size in pixels – write it down. We need to make 
a bigger image with more sky around our image for 
IRIS to work with. First select>all and copy. This 
image can now be closed. Then File>New and 
change the pixel size of the default image to one 
around about 500 pixels bigger than our original 
image in both directions. Edit>paste and our original 
image will appear with a border around it (below). 



 
 
We now need to fill the border area with some virtual 
sky. Use the rectangular selection tool and select the 
actual image part. Then select>inverse. This will 
select all the border area. Then Edit>Fill>Content 
Aware. This will take a few seconds but virtual sky 
should appear around our image (see below). Note 
this command is memory hungry and your PC may 
not be up to it – if so do it in segments. 
 

 
 
Save this image and return to IRIS. When Local 
Estimator deletes a border it will now be just the 
virtual part and not our image – nothing real will be 
lost. Remember to crop the image back to reality 
when finished – no cheating! 
 
Create Animated GIF – Tween Technology 
 
Animated gifs are an easy way to make and distribute 
a mini-video or sequence of images – usually viewed 
via a web browser. Most graphics packages will 
produce them but Photoshop brings some very clever 
technology of its own - namely tween but more of this 
later. 
 
Open the sequence of images in Photoshop – they 
may be 2 or a dozen but the principle is the same. 
Paste each image on top of the last image working 
backwards in time so you end up with the first image 
as the top layer and the last as the bottom. In my 
example there are just 2 images. 
 
Now select Windows>Animation and the animation 
window will open – usually at the bottom but it can be 

placed anywhere convenient. Note that at the top 
right of this window is an icon to bring up its menu 
options. There will be one frame in the window to 
start with. To add frames click on the menu icon and 
select new frame as many times as needed. Then, 
working through each frame in turn, select the 
appropriate layer to be visible i.e. layer 1 is on for the 
first frame and only the bottom layer on for the last 
frame. To alter the timings per frame click on the 
times shown and a timing menu will pop-up. Choose 
what you think will work best. 
 

 
 
Now we have an animation but Photoshop has tween 
up its sleeve! To make the motion smoother it can 
interpolate between frames – super for Jupiter 
rotating. From the animation window menu select 
tween. The number of frames to be added is an 
option – I used 3 so 3 brand new interpolated frames 
appeared (see below). Play the animation and adjust 
the default times to get the desired effect.  Finally 
Save For Web & Devices as a gif. The animation can 
then be viewed in any web browser.  
 

 
 
Conclusion   
Again only a few of the many tricks that Photoshop 
can perform. Some more tips I couldn’t fit in will be in 
part 3 – later in the year.  

© DR 2013 



Off-axis guiding tests with a C8 SCT 
Ross Wilkinson 

Several BAS members are using catadioptric-type telescopes with long focal lengths (1.5 to 2.5m) 
for astro-photography. Now whilst these are great for capturing the bright planets at high 
magnification, they are not ideal for deep-sky work, which requires long exposures of much larger 
but very faint objects. However a focal-reducer may be 
used to increase the effective field-of-view of these 
‘scopes (by reducing their magnification) and also 
provide the consequent benefits of reduced exposure 
times and smaller tracking errors. But as their primary 
mirrors are movable (for focussing) they are prone to 
shift slightly as the optical tube moves, and thus an 
external piggy-backed guide-scope may not be 
particularly effective for guiding. So in a long sequence 
of images with external guiding, the image could move 
across the DSLR’s sensor (and hence produce the “rain 
effect” once the images are stacked). 

So this is where an internal off-axis guider comes in. Here 
a small mirror is fitted at the back of the main optical 
tube (just outside the field of view of the main imaging 
camera) to divert some light onto the guide-camera. 

The picture shows a very nice off-axis unit custom-made by Brian and Gerald, which fits between 
a C8 and the DSLR camera (with its f/6.3 reducer). In this cunning design, the “stalk” carrying the 
guide-camera can be rotated to any angle, to maximise the chance of finding a suitable guide-star. 

The tiny field-of-view of the webcam with an f/10 ‘scope means that it’s 
often very difficult to find a suitable guide-star close to the intended target. 
But just as a focal-reducer is used to brighten the image and widen the field of 
the main camera, so the same technique can be used for the guide-camera. 
This mini-reducer can be home-made1 (thanks to a top tip from Gerald) 
using the objective-lens from an old 8x21 monocular, which fits neatly inside 
the eyepiece-adaptor on the front of my webcam (as illustrated). So whilst 
the DSLR is imaging at f/6.3, the webcam can be auto-guiding at f/5, all 

using the same f/10 optical tube! 

However, even with this focal reducer fitted on 
the guide-camera, the choice of guide-stars is 
very limited: as shown in the following picture, 
they must lie within a narrow ring around the 
(rectangular) main imaging area. In this 
example, the target (Comet Hergenrother) can be 
offset a little way away from the centre of the 
imaging field in order to get the 7th-magnitude 
star TYC 3237-189-1 into the guide-camera’s 
frame. But with a larger target such as the 
Double Cluster which would fill the DSLR 
frame, this offsetting would not be possible.  

                                                 
1
 See the BAS Forum http://www.boltonastro.co.uk/forums/viewtopic.php?f=4&t=400 

http://www.boltonastro.co.uk/forums/viewtopic.php?f=4&t=400


In practice it proved extremely tricky to locate a guide-star with the off-axis camera, and then to get 
it into focus: being well off the optical axis, it was smeared into a line rather than a point-source! 
And even once I had a target to guide on, the operation of this guider proved quite variable – 
sometimes the guiding system (particularly on the declination axis) seemed to “hunt” with large 
oscillations around the correct position and the error-signals sometimes getting so large that they 
went off the graph. I thought that this may be partly due to mechanical “slop” in the mount’s 
gears, but trying to guide using a webcam with 5.6μm pixels (even with the f/5 focal reducer 
fitted), the image scale2 would be around 1.1 arc-seconds/pixel – no wonder I was seeing enormous 
deviations on the screen!  

So for the next test I reduced my webcam’s resolution down to 160x120 (effectively applying 4x4 
binning to produce much larger pixels 22.4μm across). This reduced the image scale to 4.6 arc-
seconds/pixel (closer to the 5.8 which I used successfully with the piggy-backed telephoto lens) 
and with these settings the guiding system worked much better. And watching the graph of error-
signals, there were a couple of occasions when I saw a sudden “jump” in the guide-star’s position 
in both axes (which the system did indeed correct over the course of half a minute) – perhaps due 
to the primary mirror shifting within the tube? Of course these errors could not have been detected 
(let alone corrected) with the external piggy-backed guider.  

The adjacent graphs show the 
errors measured over the 
course of several minutes in 
both axes whilst the PHD 
program was running. In the 
top trace I’ve disabled the 
guiding control signals, so the 
blue line shows that I’ve got a 
really bad periodic error in 

my gears! Note that the 

Declination error (red trace) is 

also recording some of this 

RA periodic error, as I hadn’t 

got my camera quite aligned 

with the mount axes. 

But the lower graph shows 
how the errors in both axes 
were dramatically reduced 
once I enabled the guiding 
control signals. 

Now that I’ve tried both external and off-axis guiding, I reckon that precision off-axis guiding with 
high magnification is best left to those using a high-quality mount on a permanent fixed pier, 
where precise polar alignment has already been achieved by the declination drift method. In this 
case, auto-guiding on the declination axis should be disabled, so the auto-guiding is only looking 
to correct the errors in the RA drive and gears.  

But for my portable tripod-mounted EQ5 system, I’ll be sticking with the external 200mm “under-
belly” guide-camera which I described in the previous issue. With this, the wider field of view and 
brighter image makes it quicker to set up and then much easier to find a guide-star. 

                                                 
2
 See this on-line calculator: http://www.wilmslowastro.com/software/formulae.htm#ARCSEC/PIXEL 

 

 

http://www.wilmslowastro.com/software/formulae.htm#ARCSEC/PIXEL


March Objects of Interest 
2013 
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Len Adam 
On 25th February 2012 the Moon is close to Venus – shown at 7pm . 
Jupiter is higher up the ecliptic between Cetus and Aries  Click on the image above to see the Hubblesite  video of the March 2013 Night sky. 

T Brandwood D Ratledge CARTES DU CIEL VIEW OF THE SOUTHERN SKY AT 10 P.M.ON 1ST  MARCH 2013 

http://leylandobservatory.squarespace.com/april-night-sky/?SSScrollPosition=0


Meetings Schedule March 2013 to September 2013   
Meetings are held each month on Tuesday evenings, commencing at 7:30pm and concluding around 9pm.  
 
Our main meeting programme runs from September to May, and features a mixture of formal lectures  and  informal 
"Activity Nights" .  Activity nights will be posted on the website so keep an eye on that for details.  
 
Note the specialist topic workshops. 
 
Admission is free to members, and visitors are welcome at £2 per visit. 
 
 Over the summer we also get together on the first Tuesdays of June, July and August. 
 
The programme of our future meetings is shown below, but may occasionally be subject to late changes, so if you're 
travelling from some distance, please contact the BAS Committee by email to boltonastro@gmail.com to confirm before 
making your journey. 
 

There are 9 issues of the Society Newsletter per annum with a summer break in  June , July and August 

The Newsletter is an online PDF that can be downloaded and printed if required. 
 

Len Adam 
Sierra Stars 0.61m Cass 180s exposure 02h 
38m  PST 30 Sep 2011 (10h 38m GMT)  

WORKSHOPS 

mailto:boltonastro@gmail.com?cc=carl@broomses.co.uk

