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Figure 6 - 10" solar filter made of
Baader film

Figure 5 -  the Douglas accessories

Specifications

25cm  f5.5 Douglas Telescope

Pr imary Mir ror : 254 mm 
(25.4 cm = 10" )

Focal Length: 1405mm (140.5 cm = 55" ) 
(measured on optical bench)

F-ratio: f5.5   (140.5 cm / 25.4 cm = 5.53)

Eyepieces:  32mm Koenig University Optics (1990 October) (x47); 
9mm MA Meade (x167)

Accessor ies: 
�  telrad finder (with dew zapper powered
separately) (purchased 1991 July approx
$50) 
�  an eyepiece dew zapper and power centre
(need a 12vdc source with female car plugin
jack), 
�  star atlas (sky atlas 2000), 
� a 5kg weight on velcro straps for
balancing, 
� a fanny pack holding the eyepieces, 
�  a big  bag to carry the accessories in. 
�  A plywood "moon filter", actually an
aperture reducing plywood plate that fits on top where the lid normally
goes.
�  a 10" solar filter made of Baader film in a cardboard mount with an
aircore case Dimensions: The top (&bottom) lid is 13.5" square with
corners cut a bit.
�  Misc: an old Observer’s Handbook, red LED flashlight, notepad,
kleenex (for people not optics), lunar map, pen, pencil, this manual
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Contact Info &  Loan Guidelines

The Telescope and Equipment Loan Program Chair is: 
2003 Tom Dean 389-2408 thomas.dean@ece.queensu.ca

The Kingston Centre has had a single telescope (25cm Douglas) for more than a decade available for loan
to members.  In the last few years  we have completed a second (20cm Fitzgerald), a 3rd telescope (20cm 
Barney), purchased 4th and 5th portable scopes for new members (11cm Bushnell Voyager and 11cm
Orbitor 3500), built 5 barn door camera tracking platforms, acquired 4 sets of low end binoculars (7x50,
10x50, 7x50, 7x50)

-The scopes are available to members in good standing and the standard borrowing time is one month. In
general you would contact the Loan program chair and arrange to pick it up at their home or a mutually
agreed upon time & location.

-At present there is no charge for borrowing.

-A short checkout is required on the scopes before you haul them away.

-If you have a scope during a public event, the Observing Chair may require you to bring it to the event
or return it for use at the event.  (e.g., monthly public observing session, Astronomy Day, Sky is the Limit
Festival, Charleston Lake Star Party, Starfest, etc).  

Responsibility and Liability

This will always be a divisive issue, with opinions on both sides, but it comes down to this:

We are giving you access as a member to an expensive piece of optical equipment that is *not*
covered by any Centre insurance and if any loss or major damage occurs, we will not be able to

replace or repair it.
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Figure 8 - Legs

Figure 7 - mount

Figure 9 - balance before
counterweight

Figure 10 - counterweight
on tube

Figure 11 - counterweight

Figure 12 - telrad

Figure 13 - telrad
mounted on brackets

HOWTO setup the telescope

Step 1: reattach the legs to the mount if they have
been disassembled for transport or
storage.  The bolt goes through a hole in
the base of the mount.  A washer is placed
on top, then a spring and then the
wingnut.

Step 2: Locate the base on a level location

Step 3: Place the telescope tube on the mount. 
The Douglas is not balanced due to
changes in accessory equipment over the
years.  At present we use a large weight
wrapped around the head end to balance
the scope.  Attach the lead weight at the
top.

Step 4: Take out the Telrad and check its operation (make sure it has
good batteries by turning it on, shielding it from the light and
looking for the bullseye target ).  Turn it off and mount it on the
scope.  You will need to align this to the scope a little later on.
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Figure 17 - completed setup (batteries not included)

Figure 14 - remove lid and hook
straps

Figure 15 - eyepiece with
heater attached

Figure 16 - power centre

Step 5: Remove the velcro straps from the top lid and stick the
straps to the velcro on the side of the telescope.  Put the lid
somewhere safe and dry and clean.  If the scope has been
out in the hot sun, it needs to cool down and thermally
equalize before you can get good images out of it. 
Remove the bottom lid as well to allow for better air
cooling/circulation.

Step 6: Take out the film canister from the focuses and insert an
eyepiece of choice.  Aim it at a suitable object, centering
the image in the field of view.  Turn on the telrad and align
the telrad onto the same object using the three alignment screws
on the back of the telrad.  Now you can be sure that when you
aim the telescope using the Telrad and then look through the
eyepiece.. It should be on the same object.

Step 7: Optional: dew heaters.  If you are expecting dew for that
observing session, you should set up the dew zapping system.  At
present it consists of: a 2 watt eyepiece heater, a 12volt DC
power distribution centre and a heater in the telrad (which needs
a power connection to the power centre).  Attach the power
centre to the scope on the velcro attachment, attach the eyepiece
heater to the eyepiece and plug it into the power centre, and run
the power patch cord from the power centre to the telrad.  Finally
plug in the power centre’s 12vdc car power plug into a power
source (this you will have to provide).
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Figure 18 - 2" focuser with 1.25"
adapter

HOWTO use the telescope

You have the telescope set up for an observing session that night, it gets dark, there are no clouds. 
Things are looking good!

1. The telescope needs to cool down and reach a thermal equilibrium with the air around it.  This
may take up to an hour depending on the temperature changes around sunset.  Remove the
bottom lid of the tube to allow air to circulate through the tube to help cool it faster.  A scope not
cooled down will not give you images as good as they could be.

2. Start with a low power eyepiece like the 32mm Koenig (this will give you x47 power).  Insert it
into the focuser and tighten the set screw so that it stays there!

3. Push the scope gently around to your first target.  The moon makes a nice easy target.  Turn on
the Telrad to high (all the way) and line up your eye until you can see the bullseye.  Then dim the
telrad until you can see both the bullseye and the moon.  You’ve already calibrated the telrad to
the scope during the setup procedure, so that when you look through the eyepiece, the moon
should be visible.

4. Focus the eyepiece by moving the focuser knobs.  The scope
should keep focus for you on all other stellar objects.  If you
change eyepieces you probably will have to refocus as most
telescope eyepieces are not parfocal (meaning they are calibrated
to the same focus and that switching between them does not need
a refocus).

5. Avoid breathing on the eyepieces as they will fog up.  They may
fog up anyway and it is a good idea to start up the eyepiece heater
before it is actually needed (prevent the dew/fog in the first place
rather than try to get rid of it later)

6. Filters thread into the bottom of the eyepiece (No filters travel with this scope).  We typically use
a neutral density filter for the moon (1 stop=50%, 2 stops = 75%, 3 stops = 87.5%).  You can
also use the plywood "moon filter" to reduce the brightness of the moon when viewing.  This is in
reality just an aperture reducer and instead of a 10" telescope you would have the equivalent of a
4" telescope.
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HOWTO tear  down the telescope

Step 1: Remove power from the dew system and unplug the wires and pack away.  Keep the power
cables together with the power centre.

Step 2: Remove the eyepiece and insert the film canister (to keep dust out)
Step 3: Remove the Telrad and check to ensure it is turned off and then place in padded box
Step 4: Put the lid on the telescope and secure it with the velcro straps.
Step 5: Remove the telescope tube from the mount
Step 6: Disassemble the legs from the mount, only if necessary for transport or storage.

HOWTO transpor t the telescope
The telescope should be transported with the tube in a horizontal position.  The bottom, heavy end with
the primary mirror cell should not be "higher" than the front end as the mirror will be "coming off" the
mirror cell due to gravity.  If you cannot position the telescope horizontally, then preferentially place the
front end higher than the bottom end.

The mount and legs are separate and can be disassembled if necessary.

If possible, provide some padding underneath the scope to absorb road shocks and bumps.  A small
pillow underneath the bottom end will do nicely.

HOWTO store the telescope
The primary concern for storage of the telescope is that the mirror should be on its side so that dust and
condensation does not fall on the mirror surface.   So this will mean the telescope tube itself should be in
the horizontal position.

If possible, leave the telescope on the mount so that it is up off the ground and all in one place.

The telescope comes with two plastic bags to cover it and help to keep it dry.  It should be covered by
something when in storage.

A cool clean place (like a garage or shed) is a good place to store it when not in use as the temperature
differential between storage and when in actual use is low.  Having the telescope cool down to ambient
temperature will give you better viewing.

When you are done an observing session (especially in the cold winter months) it is *not*  a good idea to
bring the telescope into the hot humid house as this will cause condensation to form on the telescope and
especially the mirror.
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Figure 19 - David Levy from a Kingston
newspaper article with the "original"
sonotube Douglas telescope circa 1979

HOWTO clean the telescope

Exterior:
Wiping down the telescope tube is a good idea.  Use a damp cloth to wipe it down if you notice dust
building up.  The mount should be wiped down with a damp cloth.
Interior:
The interior of the telescope tube is a roughened black surface and cannot really be cleaned by the end
user.  
Focuser:
Does not need much more than a wipedown
Optics:
Optics in general should be cleaned as infrequently as possible as often the cleaning can be more
damaging and detrimental than the dust/dirt.
Eyepieces should be cleaned carefully with  compressed air blown across the surface.  More extensive
cleaning  should not done by the end user but rather the Centre’s experts during annual maintenance.
The primary mirror should not be cleaned by the end user but rather the Centre’s experts during annual
maintenance.
The secondary mirror should not be cleaned by the end user but rather the Centre’s experts during annual
maintenance.

History of the telescope

The telescope was named after the Centre’s founder:
Dr. Allie V. Douglas, a.k.a. Dr. AV Douglas.

This is the oldest scope in the centre, being built around
1979. It has had 2 overhauls, once in 1986 and then again
in 1989 ($270, $135 by the Centre and $135 from National
Special Projects). In December of 1995 the primary and
secondary mirrors were realuminized (no overcoatings) at
the Dunlop Observatory in Toronto. Read a complete
Newsletter article on the 1989 overhaul below.

Recent Modifications: Velcro straps were added to go
across both the top and bottom covers as they have a
tendency to fall off easily when moving the scope around.
Recent tests have been excellent. Velcro cable ties will be
added to reduce the cable clutter when all of the power is
connected (as well as when the video camera is attached (2
more cables).
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Regulus - R.A.S.C. K ingston Centre Newsletter 1989-04/89-05 Edition
Rebuilding the Douglas Telescope - Again
by Larry Manuel

Why:
When I first rebuilt the club©s 25 cm f5.5 Newtonian, in early 1986, I put the existing assembly in a
Dobsonian mount. The result was a workable telescope. In the next two years, the wood in the mount
was becoming moldy and the paper sonotube became soft and weak at the ends due to dampness and
wear. Due to mechanical instability I had never seen the club scope collimated.

Inspiration:
The article "Collimating your Telescope - 1" in S&T 88-03 was the best such information I have seen
anywhere. I was curious to look through a well built Newtonian and I wanted to know if the Douglas
optics were good.

What was done:
The rotten sonotube was retired to landfill and I built a square tube of 8 mm thick marine mahogany
plywood, using brown ash lumber for the corners and bonded with epoxy resin. The finish is polyurethane
paint to keep out dew, frost and rot. The inside was painted black, sprinkled with lots of sawdust and
then painted flat black again. The mount was rebuilt taller, stronger and similarly waterproofed with
epoxy and polyurethane.

Optics:
The primary mirror has had a fairly rough life over the years, but is basically sound. I made no attempt to
clean it, other than blow off the dust. The old cell was junked with out qualms, it relied on a 25 cm
diameter hose clamp pinching three steel fingers to retain the mirror. This will certainly deform the mirror
and hence the image. Luckily, glass springs back when the stress is removed. I bonded the mirror into a
Cave mirror cell with 6 big globs of clear silicone rubber, an experiment suggested by Richard Berry©s
Build Your Own Telescope. I constructed a black paper light baffle ring to go behind the primary cell.
This blocks stray light, yet allows ventilation so the mirror can cool.
The original spider and diagonal holder was relegated to the metal recycling bin. The manufacturer had
erred on the side of economy and scrimped grossly on function. I ordered (by phone) a new spider and
diagonal from Kenneth Novak and Co. in Wisconsin and it was here in two weeks, excellent service. The
Novak parts are marvels of simplicity, ruggedness and precision. The spider arms attach to the corners of
the tube (instead of the centres of the flat panels) so that vane tension stiffens, not weakens, the tube.

Results:
Carefully following the S&T article resulted in collimation being attained during construction, no
tweaking under the stars was needed. Even the inevitable thumps and bumps of numerous car trips and
star parties has not fazed our rugged new scope. It will retain collimation under normal use (a.k.a. abuse).
The mirror checks out well with the Ronchi test. On deep sky objects, images are marginally brighter than
in Terry Dickinson©s 18 cm refractor. Definition and contrast are definitely lower however. Mars showed
good detail, as did Saturn. Double stars are not as clear as in my 8 cm refractor (puzzling). The new
mount is smoother due to all plastic bearings and new Teflon.
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Figure 20 - Physical dimensions of the Douglas
telescope, tube and mount.

Costs:
Mirror cell Cave Astrola 35.
Epoxy West System 20.
Spider and Diagonal K. Novak & Co. 75.
Paint polyurethane 20.
Plywood marine mahogany 50.
Ash tube corners 6.
Stainless Steel Hardware fasteners 20.
Chest Handles on scope 9.
Teflon alt-az bearings 5.
5 cm eyepiece modifications 30.

In addition to buying these parts, I spent about sixty hours
building the scope and dozens of hours in planning and
research. If the club has any wish to compensate me for my
work, I would like to receive the back issues of Telescope
Making magazine, numbers one through twenty nine.
Comments or questions on any part of this article can be
sent to :
Larry Manuel

Editors note: Having seen and used the revamped scope, I
would like to thank Larry for the time and effort he has put
into the Douglas Telescope.
MK 

Wish List for Douglas Telescope 2003 March 07
- A better high power eyepiece to replace the 9mm MA Meade, something like a 12-20mm
- replace the counterweight with a battery pouch to strap around the front end or rebalance the tube by
moving the bearings farther "down" the tube.
- install a 12vdc fan at the bottom of the scope to assist in cool down
- install a sky commander digital setting circle system ($275US)
- complete 3vdc power system so telrad can run off telescope 12vdc power
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Maintenance Section
Annual Maintenance
Once a year the Telescope and Equipment Loan Chair should organize a maintenance day for all of the
equipment.  This should include the following checks:

1. Inspect the legs and mount.  Clean or replace the teflon pads between the legs and the mount.
2. Touch up the paint on the mount
3. Inspect both lids and the weatherstripping around the edges and the mounting connections

(velcro)
4. Remove the mirror and mirror cell. Inspect the mirror to see if it needs cleaning.  If so follow the

cleaning procedure shown below.  
5. Inspect the secondary mirror and if necessary clean it.
6. Replace the primary mirror cell
7. Collimate the telescope
8. Check the eyepieces and clean if necessary using compressed air and the lens pen.
9. Check the electrical system (the eyepiece heater, the telrad heater, the telrad itself, the power

distribution centre and the 12vdc power plug, batteries in the telrad.
10. Check the telrad base and mount for damage.
11. Check the teflon pads on the altitude bearings for damage.
12. Inspect the solar filter for damage
13. Inventory all accessories that should be with the telescope.
14. Log the maintenance session in the maintenance log at the end of this manual.

Warning! Do NOT attempt to collimate this telescope unless you KNOW what you are doing.  I f
you are not sure, then chances are you are not!  The following section is included as a reference

for the Annual maintenance of the Douglas telescope by the Loan Chair and or the ATM
Group.

This information is included as a learning aid for those who are curious and as a historical reference of
the way things were done at this time.

Collimation:
The Douglas telescope is one of the most rugged scopes we have seen and holds it optical collimation
very well.  The secondary mirror has been very solid.  The primary mirror needs adjusting maybe once a
year, sometimes more often depending on it’s travelling history.

What is collimation ?

Collimation is the adjustment of the alignment of each optical element of a telescope with regard to the
others.   Collimation is a drastic way of improving the performances of a telescope in a considerable
amount.   It is as important as the tuning of a musical instrument: the images given by a misaligned
telescope can be as awful as the sound given by a out-of-tune piano.

On a Newtonian telescope, the collimation is usually made in two steps: geometric alignment of the
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Figure 21  removing the bottom lid to access the
mirror cell

Figure 22 - view through a Cheshire

secondary mirror (with the help of a collimation eyepiece), and then precise alignment of the primary
mirror.  Collimation must be made only when the instrument is in thermal equilibrium. If it is not the case,
air currents inside the tube of the telescope distort diffraction patterns and can make the alignment
difficult or even erroneous.

How to test for collimation:

You can quickly determine whether your telescope is property collimated.  Just point it at a bright star
and slowly rack the image out of focus with the focusing knob.  If the telescope is correctly collimated,
the expanding disk should be a perfect circle.  If it is unsymmetrical, the telescope is out of collimation. In
reflectors and Schmidt-Cassegrain, the dark shadow cast by the secondary mirror should appear in the
very center of the out-of-focus circle, like the hole in a doughnut.  If the "hole" appears off-center, the
telescope is out of collimation. 

Collimation Procedures

Remove the back panel from the bottom of the telescope to
access the three collimation bolts on the mirror cell.

Insert the Cheshire (or other) collimating eyepiece in the
focuser.  Have one person watch the optical system while
the other turns one of the bolts (about quarter turn should
produce a noticeable motion).  Adjust the bolts so that the
optical system is in as good of an alignment as you can.

Here©s the procedure that I use:
The Cheshire is the most used collimating tool in the world,
and it collimates the Newtonian telescope so simply that it
almost needs no instructions. When you look into the
Cheshire,

you usually see something like the left side of this
illustration. Just move the primary mirror adjusting screws
until the image looks like the right half of the illustration --
a circle with four ears on it. That©s it! You can check your
collimation just as easily in full darkness simply by shining a
diffuse red light into the side cut out. Note: The 45 deg
angle on the inside of the Cheshire is not a mirror. It is
lightly polished until it reflects light evenly, and not harshly
like a mirror would. This helps diffuse the light that is
shining into your eye to make it easier to see. Tip: When
using a red flashlight at night use one that has a diffuse red light rather than a harsh point source such as a
bare LED light. This diffuse red light provides a soft red illumination that makes using the Cheshire at
night much easier.



RASC K ingston Centre 25cm Douglas Telescope Manual 2003 March 07             Page 13

Warning! Do NOT attempt to clean the optics of  this telescope unless you KNOW what you are doing.  I f
you are not sure, then chances are you are not!  The following section is included as a reference for  the

Annual maintenance of the Douglas telescope by the Loan Chair  and or the ATM Group.
This information is included as a learning aid for those who are curious and as a historical reference of

the way things were done at this time.

Cleaning a telescope mirror
First, do you really need to clean your mirrors? If your mirrors are just dusty, at most, blow compressed
air across the mirror.  If that is not enough then rinse them only. Every time you clean your mirrors, even
if you use the safest methods, you will make some microscopic scratches on your mirrors which scatter
light. These tiny scratches degrade your telescope©s performance much more than a little dust. Since you
can©t scratch mirrors if you don©t physically touch them, I rinse my mirrors about two out of every three
times I do cleaning. In general, amateur astronomers physically clean (ie: rub them when cleaning, as
opposed to just rinsing) their telescopes too often. The large telescopes at major observatories get
incredibly dusty, dirty and even have bird-dirt on them before they are cleaned. Given reasonable care in
keeping out dust and dirt, most people should only need to clean their telescope once a year, at most.
However, when tree sap or other residues appear on your mirror it is time to clean!

You will need the following items: a clean sink (preferably with a sprayer), a few drops of Dawn (blue)
dish washing detergent, distilled or deionized water, one soft towel, a bowl to mix your cleaning solution
in, one pint of 91% or higher rubbing alcohol (with NO skin conditioners or other additives), one
package of sterile surgical cotton, a blow dryer (be sure to wipe any dust off of the dryer before you use
it).

READY! Here is the safest way I©ve found to clean the mirrors in your telescope, I would suggest you
save this for future reference:

1) Carefully remove the mirror from the cell (the mirror can be left in the cell if the cell is waterproof, but
getting rid of water spots around any mirror clips can be a problem) and place it face up on a soft towel
in a clean sink (don©t clog the drain). Be sure to remove anything that might fall on your mirror from the
area and keep curious children and animals away.

2) Run LUKE WARM tap water at moderate pressure on the mirror for about 5 minutes, making sure the
entire mirror surface remains wet at all times.

3) Remove mirror from water stream and make sure all dust and debris that might scratch the mirror are
gone, if not let it go under the water for another 5 minutes. Use your sink sprayer to remove stubborn
dirt.

4) If the mirror appears clean after this water rinsing proceed to step #7.

5) Using a solution of 1 drop of dawn dish washing detergent mixed in one quart of warm tap water, dip
a wad of surgical roll cotton into the solution and drag it (apply NO pressure accept the weight of the wet
cotton) in a circular motion from the center to the outside edge around the face of the mirror, repeat if
absolutely necessary, do not allow the any of the surface of the mirror to dry.
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6) Immediately rinse the mirror for 5 more minutes with LUKE WARM tap water at moderate pressure
to ensure that all of the soap residue is rinsed away.

7) Immediately rinse the mirror with distilled or deionized water.

8) Immediately rinse the mirror off with the 91% or higher rubbing alcohol while keeping the mirror
tilted, this will strip most of the water off the mirror.

9) Prop the mirror up so that it is nearly vertical so that liquid will run off. Any that remain, you may
BLOT [not rub!] them away VERY GENTLY with surgical cotton or a Q-tip.

10) Admire yourself in your in now very clean mirror, which is now ready to reinstall in your telescope.
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Maintenance Log 

Date Notes

1986 Larry Manuel, put sonotube onto a dobsonian mount

1989 Larry Manuel, rebuilt tube assembly, replacing the sonotube with wood.

1995 The primary mirror went off to the DDO in Toronto for recoating

2000 The magnetic clips holding the lid on have long since failed.  Velcro straps were added to secure
the lid in place as well as being used for holding on the moon filter, foam insulation around the
rim to keep dust out and other velcro attachments for the power centre.

2002 Touched up paint on mount and telescope, repaired 12vdc power plug on power distribution
centre.
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Signout Log
Date Name &  Signature Date returned &  Notes
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Maintenance Log 

Date Notes
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Notes


