
Setting up the SBDNL's 102 mm
Refractor Telescope

For additional information or corrections contact:

Bob Moler
6003 Secor Rd
Traverse City, MI  49685-9016
Cell: 231-631-3874
Email:  bob@bjmoler.org
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 1.Telescope Parts
• Telescope Tube

◦ Normally Attached Parts

▪ 6 X 30 Finder telescope

▪ 90º diagonal eyepiece mirror

▪ 20mm Plössl eyepiece

• Tripod

◦ Normally Attached Parts

▪ German Equatorial Mount

▪ Counterweight bar

▪ Counterweight Safety Screw

▪ 2 Telescope Cradle Rings (Permanently attached to the mount)

• Parts in Separate Box

◦ Large Counterweight

◦ Small Counterweight (Not needed)

◦ Manual control knob (Removed from Polar Axis if using clock drive.  It cannot be used 
while clock drive is connected to RA worm gear)
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 2. Telescope Setup

 2.1.Tripod Setup

1. Lay Tripod and mount on the ground and extend the legs to the height wanted.  They should 
start at the same length.  The leg extensions are loosened and locked by a thumbscrew at the 
bottom of the top part of the leg.  At the top of the leg is a wing nut that will allow the legs to be
opened and locked.

2. Open the tripod legs to their maximum extent by loosening and then tightening the wingnuts on 
the top of the tripod legs.  

3. Optional: attach the tray on top of the leg brace.  

4. Face the “N” on the tripod top roughly toward north.  Use a compass if the North Star Polaris is 
not visible.

5. Level the tripod using the bubble level on the mount and adjusting one leg at a time.
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Thumbscrew

Wingnut



6. Now refine the north orientation of the tripod.  Note: a magnetic compass currently points 6 
degrees west of true north.  Also stand at least 3 feet from the tripod when making a compass 
reading.  The mount contains ferrous parts.  Use the south leg of the tripod as a pivot when 
rotating the tripod for alignment.

7. Place the polar axis of the telescope so the counterweight bar hangs down to the north.  Lock 
the polar axis.

8. Place the declination axis so the cradle rings are level and the declination slow motion knob is 
to the left as seen from the north.  Lock the declination axis.
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Not quite level.  The leg nearest the bubble is too high.



9. Open the Cradle Ring Locks and place the telescope tube in the rings roughly balancing the 
tube in the rings.

10. Unscrew the Safety Screw from the bottom of the Counterweight Bar.

11. Slide the Large Counterweight half way up the Counterweight Bar, and lock it.

12. Screw on the Safety Screw to the bottom of the Counterweight Bar.  
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13. Lock the rings in place with enough tension that the tube can be rotated with some resistance.

14. Balancing Procedure:

1. Unlock both axes

2. Rotate the Polar axis so the Declination Axis (Counterweight Bar) is horizontal.

3. Lock both axes.
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4. Unlock the Polar Axis.

5. Push up and down on the end of the Counterweight Bar.  Adjust the position of the 
counterweight so as to meet the same resistance pushing up or down.  

6. Lock down the Counterweight.

7. Lock the Polar Axis so the Counterweight Bar is Horizontal.

8. Unlock the Declination Lock leaving a little resistance.

9. Push up and down on the end of the Telescope Tube.  Adjust telescope's position in the 
cradle back and forth so as to meet the same resistance pushing up or down.

10. Tighten the cradle clamps if needed.  The telescope should not slip except when moved by 
some force by hand.  The only adjustment needed is to rotate the tube so the finder telescope
is in a convenient position.  The telescope should not easily slide back and forth.

15. Aligning the finder

1. Daytime alignment:

1. Point the telescope at a distant landmark
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2. Find a landmark in the finder.
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3. Locate the same landmark in the telescope.
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Finder View



4. When the object is centered in the telescope, use the adjustment screws on the finder to 
recenter the landmark.

16. Connecting the Clock Drive

1. Remove the Battery Pack and the Control Paddle from the Clock Drive Box.

2. Connect the black power cable from the Battery Pack to the DC 6V Power jack on the 
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Telescope view.  Not quite centered.

Adjustment
Screws



Control Paddle.

3.  Verify the N-S switch is set to N (Northern Hemisphere)

4. Attach the R.A. Motor connector to the Clock Drive.

5. Turn the power On-Off switch on to power the clock drive.

The telescope is now ready for use.
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 3.Idiosyncrasies of the German mount
• The axes don't cross – The German mount, though sturdy is not the easiest telescope mount to 

get used to, especially for the novice.  The polar and declination axis do not cross within the 
telescope.  In fact they don't cross at all.  The user cannot just push the telescope in the desired 
direction without respecting this fact.

• Crossing the meridian – The meridian is the imaginary North-South line in the sky.  The 
telescope on a German mount can point to the same position in the sky from two positions.  I 
like to call these counterweight high and counterweight low.

Whenever the telescope is moved across the meridian from east to west or west to east perform this 
procedure to keep the counterweight in the counterweight low position.

1. Stop moving the telescope on the polar axis with the counterweight in the north.  This is the 
same position it was in when the counterweight was installed on the counterweight bar.

2. Rotate the telescope end over end 180º around the declination axis.

3. Continue moving the telescope to the desired object.
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The telescope in the counterweight high position.  The eyepiece is 
extremely low and the telescope could run into the tripod.



 4.Physically disconnecting the Clock Drive
Connecting the manual control for the polar axis without disconnecting the clock drive can damage the 
clock drive or it's coupling 

1. The clock motor drive coupling has a small setscrew at either end to attach the it to the slow 
motion drive shaft.  

2. The small Allen wrench in the clock drive box is used for this purpose.  Back the one of the 
screws out by a couple of turns only so not to lose the screw.

3. Install the manual control cable and know to the other end of the of the polar axis slow motion 
drive shaft from the clock drive end.  Snug the cable with a N0. 2 Phillips screw driver.
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The telescope is positioned in the counterweight low position.



 5.Recommended Accessories
• 40 mm Plössl eyepiece  (For brighter images and wider field of view for finding objects and 

viewing dim extended objects like emission nebulae)

• 2 power Barlow lens (Doubles the magnification of any eyepiece it's used with)

• Solar filter

• 12 mm Plössl eyepiece

Eyepiece focal length Magnification With Barlow

40 mm 25 50

20 mm 50 100

12 mm 83 166
Maximum usable magnification for a 102 mm objective is 240 power

My recommendation for sharp images is 120 power maximum

Magnification formula:  Magnification = focal length of the objective / focal length of the eyepiece.  
The focal length of the objective lens is 1000 mm or 1 meter.

Note on eyepiece types:  There are many, with a vast range of prices.  The  Plössl type is fairly 
inexpensive with a reasonably wide field of view and good eye relief which is better for people with 
glasses.
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