
Kingston Center 
of the Royal Astronomical

Society of Canada

Operating Manual for the 
60 cm Robert Venor Telescope 

2003 August



RASC K ingston Centre 60cm Robert Venor Telescope Manual 2003 August 01             Page 1

Table of Contents

Specifications 2

Contact Info & Loan Guidelines 3

HOWTO setup the telescope 4

HOWTO use the telescope 10

HOWTO tear down the telescope 11

HOWTO transport the telescope 12

HOWTO store the telescope 12

HOWTO clean the telescope 13

History of the telescope 13

Maintenance Section 14

Maintenance Log 17

Approval Signoff Log 18

Notes 19

Kingston Centre
P.O. Box 1793 Kingston Ontario K7L 5J6 Canada 

Email:   rascexec@cliff.path.queensu.ca            2003              Web http://www.rasc.ca/kingston 
Edited by Kevin Kell.  Authored by: Doug Angle,  Kevin Kell with material from Tom Dean, Kim Hay 

Notes on this telescope manual:
1st edition: 2003 August 01
There are two copies of this manual on paper.  The original (copy 1 of 2) stays with the Telescope and
Equipment Loan Chair and contains the maintenance logs.
The copy (copy 2 of 2) stays with the telescope itself.
Additional copies will be kept on the RASCKC website.
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Specifications

60cm  f4.5 Rober t Venor  Telescope

Pr imary Mir ror : 616 mm  ( 24.25").  
The mirror is a little out of round, with the optical surface varying from about
616 to 619 mm.

Focal Length: 2820mm (282 cm = 111")   (measured on optical bench)

F-ratio: f5.6   (2820 mm / 616 mm = 4.57)

Eyepieces:  
32mm Erfle Focus Scientific 2003 March x88 
18mm Orthoscopic University Optics 2003 March x157
12mm Orthoscopic  University Optics 2003 March x235
2x Barlow Televue 2003 April

Accessor ies: 
� telrad finder  2002 July   $80 
� 8x50 finder (used) 2002 August $100
� Step Ladder
� 2x10 pine ramps
� Waterproof cloth cover 2002 July, made by Suzanne Angle
�  Eyepiece Carrying Case 2003 July
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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

Some Background on the ATM Group and the Equipment Loan Program:
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).  

The Venor  scope is not cur rently par t of the Telescope and Equipment
Loan Program.  

The Venor  scope should always be under  the care of members who have
been shown how to assemble and manage it.  

I t may also be loaned to members (until it is permanently sited in our
Observatory)   who meet all the following cr iter ia:

1. have been a member in good standing of the Kingston Centre for a minimum of 3 years.
2. have the means to properly protect and store the telescope, and to move it from observing to

storage locations.
3. have the means to properly transport the telescope ie. a van.
4. have been shown how to assemble and disassemble the scope, to the satisfaction of the ATM and

observing chairs.  A checklist for this purpose is kept with the telescope. 
5. guidelines for the normal equipment loan program above also apply.

Once approved, members may assume responsibility for the scope at public and private functions.
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HOWTO setup the telescope

Moving the Scope

1.   Install the handles with the
wheels facing inward, and the
handles at the front of the scope.

2.  The top box can be placed on top of the
bumpers on the bottom box for transportation.  

If you do this, push the locking pins backward
through the holes, and into the hole in the bumper
support.  This will hold the top box in place. 

3.  Wheel the scope to a suitable location.  Keep in mind that it swings in a 20 ft diameter
circle, so allow sufficient room when picking a site.  There is not a lot of ground clearance,
so watch for obstacles, or rough ground when moving it.
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4.   Install the tubes in the bottom tube clamps.  The
tubes should go in smoothly and easily.  If they take
excessive force, check that you have them lined up
properly with the holes.  Ensure that all 8 tubes hit
bottom.  Tighten the clamp knobs so they are snug.

Caution: do not attempt to move the
telescope by pushing on the tubes. 
They do not have sufficient
strength, and you will almost
cer tainly damage the tubes.  Only
after  the top box is installed, and the
upper  clamps locked in step 9 can
the tubes be used for  moving the
scope.

5.    Set up the ladder next to the scope, as close to
the tubes as possible.  The best way is for the
ladder to straddle a corner of the bottom box.  The
ladder should not touch the tubes.

Caution:  This next step requires a cer tain
strength and balance to conduct safely.  You
will need sufficient strength to hold the top
box hor izontally in front of you, while
maintaining control.  I f you are not confident
that you can do this alone, do not attempt it. 
Although other ’s may try to help, this is a one
person only operation.
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6.  Carry the top box up the ladder, and place it on
top of the tubes, so that the tubes rest in the upper
tube clamps.  

You can rest on the pair of tubes closest to you
while lining up the other clamps with the tubes,
however you will still need to maintain balance
and control.  Do not expect to be able to drop it
onto the tubes or miss the tubes entirely without
causing damage. You may need to adjust
the tubes a little to make sure the top box
seats properly on all 4 pairs of tubes.
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8.   Once the top box is in place, push the clamp
pin with wedge up through the top box, and insert
the locking pin.  
The clamp should be tight against the tubes at this
point.

9.   Tighten the clamp cam by first threading the
cam further onto the bolt, then activating the cam. 
The clamp should be tight against the tubes at this
point.

  Be careful that the retaining wires don’ t get
pinched between the clamps and the tubes.  If the
wire is pinched, it won’ t close properly, and will
damage the tube.
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10.  Once the cams are locked, the
telescope is essentially complete, and
can be tilted or turned to a more
convenient orientation.  Now that the
top box is locked in position, you can
pull on the tubes to move it.

11.   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.

12.  Install the finder if desired.  The
telescope can be used successfully
with just the Telrad.

13.  Remove the secondary cover.  It
can be clipped to the edge of the top
box baffle.

14.  Remove the outer (plywood) and
inner (Plexiglas) covers.  The inner
cover should be left in place any time
the telescope is not being used.  It
will allow people to see the mirror
without risk of dropping objects onto
it.
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15.  Insert a low power eyepiece in the focuser.  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.

16.  Align the finder in the same way as the Telrad.

The telescope is now ready for use.
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2 day old moon taken with Olympus C50 digital
camera through the Venor scope

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.  Telescopes normally need to cool down and reach a
thermal equilibrium with the air around it.  Due to the
large thermal mass of the Venor mirror, this takes several
hours, and it is not usually practical.  Save your high
resolution targets for early morning, when you will have
the least temperature difference.

2.  Start with a low power eyepiece like the 32mm Erfle
(this will give you x88 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.  

6. Filters thread into the bottom of the eyepiece
(Only a broadband nebula filter travel with this
scope).  We typically use a neutral density filter for the moon (1 stop=50%, 2 stops = 75%, 3 stops =
87.5%). 
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HOWTO tear  down the telescope

Step 1: Remove the eyepiece, and store in the eyepiece box. 

Step 2: Remove the Telrad and check to ensure it is turned off and then place in padded
box

Step 3:    Remove the finder.

Step 4: Install the inner and outer bottom cover, and the secondary mirror cover.  Do not
attempt to tear down without the covers in place due to the risk of dropping things
onto the mirrors.

Step 5: Position the scope so that it is pointing straight up.

Step 6: Loosen the upper tube clamp cams, and remove the locking pins.  The clamp
wedge can be allowed to hang by its wire.  Store the locking pins.

Step 7: From the ladder, lift the top box off the top of the tubes, and carry it down to
ground level. Ensure that you have a good gr ip on the top box, stable ladder ,
and good balance before attempting to lift the box, as this step is awkward,
and can lead to loss of balance.  

Step 8: Loosen the bottom tube clamps and remove the tubes.  Lift the tubes straight out
of the clamps, or use a slight twisting motion.  If you find it takes a lot of force,
you are probably doing it wrong, and are about to damage the tubes.   

Step 9: Install the wheels.  The wheels should point inward, with the handles on the front
side of the bottom box.

Step 10: Move the telescope to its storage location.  Note that it does not have a lot of
ground clearance, so watch for obstacles, or rough ground.
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HOWTO transpor t the telescope

The telescope should only be transported inside a van or truck.  Do not transport in an open pickup
truck, as there is too much danger of dust on the optics.

Roll the bottom box up ramps into the van.  There is very little clearance underneath when rolling, so if
there is a lip at the edge of the trunk, then additional small blocks or ramps will be needed to clear the lip. 
It will likely take more than one person to move the scope, especially up ramps.  Do not attempt to roll
the scope down ramps without help, as you will likely lose control and get run over.

Once the bottom box is placed, remove the wheels.  

If there is sufficient room, the top box can be transported on top of the bottom box.  If so, the upper tube
clamps rest on rubber bumpers.  The tube clamp pins should be pushed downward through the clamp
holes, and into holes in the bumpers.  This will hold the top box securely.  This is not possible for the
clamp pin under the focuser.  The focuser should line up with the back right bumper.  

The wheels, tubes and ladder can be transported on roof racks if necessary.  Make sure the tubes are not
being bent by any straps used to secure them. 

If possible, provide some padding underneath the scope to absorb road shocks and bumps.  A section of
carpet is sufficient.  

HOWTO store the telescope
The inner cover should always be in place during storage to protect the mirror from dust.  If the telescope
has dew or frost on the surface, the outer cover should be removed until the mirror dries.  Moisture
usually contains sulfur and other contaminants that will attack the coatings.

The tubes are thin wall aluminum tubing.  While plenty strong enough in their truss arrangement on the
telescope, they do not have much lateral strength.  They should be stored where they won’t be stressed,
such as by other materials being stored on top.   

The bottom box is designed to hold the top box for storage.  The secondary mirror should be covered
during storage.  Nothing should be stored on top of the top box.

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 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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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.  

Interior:
The interior of the telescope tube is a matte black surface and cannot easily be cleaned by the user.  If it
needs to be cleaned, the inner cover should be left in place.  

Focuser:
Does not need much more than a wipe down

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 user but rather the Centre’s experts during annual maintenance.

The primary mirror should not be cleaned by the user but rather the Centre’s experts during annual
maintenance.

The secondary mirror should not be cleaned by the user but rather the Centre’s experts during annual
maintenance.

The optical coatings are delicate.  Do not touch the surface of the primary or secondary for any reason.

History of the telescope

The telescope was named after the late Mr. Robert Venor, an amateur astronomer and telescope maker. 
The primary mirror blank was a donation from Mr. Venor’s estate (via Mr. Ron Pow)  in December
1998.

The scope was built as a center project over 3 years, starting in the spring of 1999 with rough grinding at
the home of Kevin Kell.  First light was during Astronomy Day April 20, 2002.  The primary mirror was
ground and polished by the ATM group, figured by center member Doug Angle, and aluminized by the
Dunlop Observatory in Toronto.  The secondary mirror was made by center member Jan Wisneiwski, and
aluminized by Moonward Vaccuum coatings in Sudbury.  The secondary mirror has an enhanced coating. 
The primary has no overcoating.  In all about 35 members had a hand in various aspects of the
construction of the telescope.  Thank you Certificates were handed out at the First Light Ceremonies.
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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 for the Venor Telescope:

1. Remove the bottom box from the mount.  The bottom box will need to be propped up so that the
altitude bearings don’t contact the ground

2. Inspect the base and mount.  Clean or replace the teflon pads between the base and the mount.
3. Touch up the varnish on the mount.
4.  Inspect the mirror to see if it needs cleaning.  Cleaning should not be taken lightly, as it often

does more damage than good.  Also, the size and weight of this particular mirror requires special
handling.  If so follow the cleaning procedure shown below.

5. If it is necessary to remove the mirror from the box:
a. ensure you have a place to put the mirror, once removed.
b. remove the mirror clips, and the cloth covering the bottom of the box.
c. lift the bottom box.  A block and tackle is usually necessary, as the box weighs over 100kg.
d. Prepare blocks so that when the box is lowered, the mirror will rest on the blocks, without the

cell contacting the blocks.  This should lift the mirror off the cell an inch or two.
e. Prepare a sling to lift the mirror.  Carefully slide it around the edge of the mirror so that it is

secure under the mirror.  Be careful not to touch the optical surface.
f. Lift the mirror out of the box, using the sling.  It is not possible to lift it by hand, as the mirror

clears the opening in the bottom box by only a few mm.
g. re-install the mirror using the reverse of this procedure.  
h. do not under any circumstances remove the cell from the bottom box.  It is an integral part

of the structure of the telescope, and cannot be removed and re-installed without affecting
strength, alignment and operation.  

6. Inspect the secondary mirror and if necessary clean it.
7. Check the eyepieces and clean if necessary using compressed air and the lens pen.
8. Check the telrad base and mount for damage.  Check the teflon pads on the altitude bearings for

damage.
9. Inventory all accessories that should be with the telescope.
10. Log the maintenance session in the maintenance log at the end of this manual.

Collimation:
Due to the fact that the Venor telescope is dismantled and assembled frequently, it is likely out of
collimation every time it is put together.  The secondary mirror alignment is pretty good, but the primary
mirror generally needs adjustment.  However, it will work reasonably well without adjusting collimation,
especially on deep sky objects, which are pretty fuzzy anyway.  If you are not familiar with collimation,
you will be better off using it as-is. 

What is collimation ?
Collimation is the adjustment of the alignment of each optical element of a telescope with regard to the
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others.  Collimation is a drastic way of improving the performances of a telescope 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
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
Insert the Cheshire (or other) collimating eyepiece in the focuser.  Have one person watch the optical
system while the other turns one of the collimation knobs (about quarter turn should produce a noticeable
motion).  Adjust the knobs so that the optical system is in as good an alignment as possible.

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.
When making adjustments to the primary mirror, the telescope should be pointed at least 45 degrees from
horizontal, to ensure the mirror is sitting on the support pads.  The collimation knobs should turn fairly
easily.  If they become stiff, it may be because the mirror is hitting the safety clips.  Back off on all 3
knobs if this happens.
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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 do not!  The following section is included as a reference for  the

Annual maintenance of the Venor telescope by the Observatory Chair , Loan Chair  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.
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

April 2002
Telescope is completed.  First light

April 2003
Focuser is rebuilt to give smoother action.  
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Approval Signoff Log
Note:  The Venor scope is not currently included in the Telescope and equipment loan program

(2003 August)

Approval can only be granted by our expert users Doug Angle or Tom Dean, and others as designated by
the Executive.  
Approval includes the following:

- Storage of the telescope, inner and outer covers, moisture, upper box storage.
- Mounting the handles, and moving the scope.  Getting it into the van.
- Assembly �  remove handles, install tubes, mounting upper box, clamps.
- Collimation, location and operation of knobs, mirror clips, collimate vertically.
- Use �  push it around and look.  
- Disassembly.

Date Name Approved by S M A C U D
20 Apr 2002 Doug Angle x x x x x x
20 Apr 2002 Jan Wisneiwski Doug Angle x x x x x x
20 Apr 2002 Tom Dean Doug Angle x x x x x x
20 Sep 2002 John Hurley Doug Angle x x x x x x
20 Sep 2002 Peggy Hurley Doug Angle x x x x x x
10 May 2003 Hank Bartlett Doug Angle x x x x x x
10 May 2003 Don Cook Doug Angle x x x x x x
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Notes


