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Sky Wizard Installation 
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Dobsonians

#10315
The Sky Wizard Installation Kit for SkyQuest XT Dobsonians 
is needed to use the Sky Wizard Model 1, 2, or 3 or the 
Sky Wizard CTI with the SkyQuest XT6 or XT8. The instal-
lation kit contains all the necessary components to 
communicate motions of the telescope to the Sky Wizard 
computer. 

Parts List
Quantity Description

1 Standard 2160 encoder 

1 High resolution 4000 encoder 

1 Connecting cable

1 Altitude encoder coupling

1 Altitude encoder bracket

1 Magnet with adhesive backing

1 Azimuth encoder bracket

1 Nylon washer

1 Large washer

1 Azimuth axis gear

1 Encoder gear

1 Thin lock nut

2 Wood screws

2 Small washers

1 Allen wrench

2 Velcro strips

Assembly
Dobsonian telescopes move about two axes of motion: 
altitude and azimuth. Optical encoders, properly coupled 
to each of these axes, are used to detect motions of the 
telescope. Positional information from each encoder is 
relayed to the Sky Wizard via the connecting cable. Most 
of the required assembly involves installing optical encod-
ers to the altitude and azimuth axes of the SkyQuest XT 
Dobsonian. 

Besides the provided Allen wrench, the only other tools 
needed for assembly are a Phillips-head screwdriver and 
an adjustable crescent wrench. Assembly is easy to do, 
and should take about 30 minutes. 

Installing the Azimuth Encoder
The azimuth encoder is the smaller-sized, standard 2160 
encoder. It has a lower resolution than the altitude encod-
er, because it will be geared to the azimuth axis with a 2:1 
ratio. The azimuth encoder bracket is the smaller of the two 
provided brackets.

1.  Connect the azimuth encoder to the azimuth encoder 
bracket by first removing the nut already attached to 
the threaded portion of the encoder’s shaft. You should 
be able to do this with your fingers. Once the nut is 
removed, insert the encoder’s shaft completely through 
the large hole in the end of the bracket. Orient the 
encoder relative to the bracket as shown in Figure 1. 
Replace the encoder nut on the threaded portion of the 
encoder’s shaft, and tighten until the encoder and 
bracket connection is secure; it may be helpful to use 
the adjustable crescent wrench to do this.

2.  Attach the encoder gear to the encoder’s shaft. First 
loosen the set screw on the gear with the provided 
Allen wrench. Then slide the gear over the encoder 
shaft as far as it will go. The gear should be oriented on 
the shaft so that the teeth on the gear are closest to the 
body of the encoder, as is shown in Figure 2. Tighten 
the set screw so that the connection of the gear to the 

shaft is secure.

3.  Remove the lock nut that is installed on the azimuth 
bolt of the SkyQuest XT Dobsonian base. You will need 
to use the adjustable crescent wrench to do this. Add 
the provided large washer on top of the similar washer 
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that is already on the azimuth bolt. Now, replace the 
lock nut on the azimuth bolt using the crescent wrench. 
Do not tighten the lock nut all the way down on the 
washer, or you will not be able to easily rotate the tele-
scope in azimuth. Instead, thread the lock nut until it 
just makes contact with the washers.

4.  Place the azimuth axis gear on the azimuth bolt of the 
Dobsonian mount, right on top of the lock nut already 
installed. The gear should be oriented so that the teeth 
are closest to the top of the bolt, as is shown in  
Figure 3. Place the provided nylon washer on the azi-
muth bolt, on top of the azimuth gear. Now, thread the 

provided thin lock nut on the azimuth bolt, and tighten 
firmly with the adjustable crescent wrench.

5.  Mount the azimuth encoder bracket, with the azimuth 
encoder attached, to the Dobsonian base just next to 
the azimuth bolt. Use the two wood screws and the 
small washers to do this. Orient the bracket/encoder 
assembly as shown in Figure 4. Attach a small washer 
to one of the wood screws and install the screw through 
the small hole in the bracket and into the wood of the 
base. Tapping the screw with a hammer before attempt-
ing to thread it into the wood will make this easier to do. 
Now, install the other wood screw with small washer 
attached through the center of the slot in the end of the 
bracket and into the wood of the base. Before com-
pletely tightening this screw, push the encoder gear 

against the azimuth gear with your fingers so the teeth 

will mesh and make a tight connection. Firmly tighten 
the screw while pushing the gears together.

The azimuth encoder is now installed, and should appear 
as in Figure 5.

Installing the Altitude Encoder 
The altitude encoder is the larger, high resolution 4000 
encoder. It will be coupled directly to the altitude axis in a 
way that does not interfere with the SkyQuest’s Correct-
Tension Friction Optimization system.

1.  Connect the altitude encoder to the altitude encoder 
bracket by first removing the nut already attached to 
the threaded portion of the encoder’s shaft. Once the 
nut is removed, insert the encoder’s shaft completely 
through the hole in the bracket. Orient the encoder 
relative to the bracket as shown in Figure 6. Replace 
the encoder nut on the threaded portion of the encod-

er’s shaft, and tighten until the encoder and bracket 
connection is secure; it may be helpful to use the 
adjustable crescent wrench to do this.

2.  Remove the bolt with round knob attached from the 
 circular altitude bearing on the left side (when facing the 

front of the telescope) of the SkyQuest XT’s tube  
(Figure 7). You will first need to disengage the spring of 
the Correct-Tension system. Once the bolt is unthreaded 
completely, remove the black nylon spacer and spring.
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3.  Place the end of the spring over the threaded shaft of 
the altitude encoder coupling. Now, place the black 
nylon spacer, narrow end first, on the altitude encoder 
coupling’s shaft. The end of the spring should seat on 
the narrow end of the spacer (Figure 8).

4.  Thread the altitude encoder coupling, with spring and 
black nylon spacer attached, into the center of the alti-
tude bearing on the telescope tube. Thread the coupling 
all the way in so that the coupling’s body is flush with 
the altitude bearing. Reconnect the bottom spring end 
to its post on the Dobsonian base.

5. Slide the altitude encoder’s shaft all the way into the 
exposed end of the altitude encoder coupling, and 
secure with the black thumbscrew on the coupling. The 
altitude encoder bracket should be hanging freely, at 
this point.

6.  Using the free end of the altitude encoder bracket as a 
guide, attach the magnet to the Dobsonian base. This 
is done by swinging the bracket up the side of the base 

as shown in Figure 9. When the bracket is in the 
desired position, use a pencil to outline the “foot” of the 
bracket on the side of the base. Now, let go of the 
bracket, and position the magnet within the outline 
traced. Peel off the adhesive backing of the magnet, 
and firmly attach it to the base.

7.  Swing the bracket so that it’s foot now rests directly on 
top of the magnet. Make sure this connection is secure; 

you may need to slightly reposition the telescope tube 
left-to-right in the cradle of the Dobsonian base in order 
for the bracket’s foot to make a good connection with 
the magnet.

The altitude encoder is now installed, and should appear 
as in Figure 10.

Once the encoders are installed, the only remaining 
assembly is to link the encoders and the Sky Wizard com-
puter with the connecting cable. Insert the cable’s 8-pin 
modular jack into the input receptacle on the Sky Wizard. 
The longer of the two cable leads goes to the azimuth 
encoder, while the shorter lead goes to the altitude encod-
er. The connectors on the ends of the leads attach to the 
five pins extending from each encoder. 

There are two possible orientations of the connector-to-
encoder pins attachment. The connector will attach so that 
wires extend in the same direction as the encoder’s shaft, or 
so that wires extend in the opposite direction of the encod-
er’s shaft. For the azimuth encoder, the connector on the end 
of the longer lead must attach to the encoder’s pins so that 
the wires extend in the same direction as the encoder’s shaft 

(Figure 11A). On the altitude encoder, the shorter lead’s 
wires should extend away from the encoder shaft (Figure 
11B). If the connectors are not oriented in this way, the Sky 
Wizard will not receive signals from the encoders.  

Use the provided velcro strips to mount the Sky Wizard 
hand module to the Dobsonian base. It is typical to hand 
hold the computer when locating an object, then attach it 
to the base when observing. Choose any place on the 
base that will be conveniently located, but out of the way 
of telescope motions. 

When not in use, the cable can be disconnected from the 
encoders and the Sky Wizard for storage. The azimuth 
encoder should stay permanently attached to the mount, 
but the altitude encoder/bracket assembly should be 
removed when transporting the telescope. Do this by sim-
ply loosing the black nylon thumbscrew on the altitude 
encoder coupling.
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Encoder Ratios
To initialize the Sky Wizard for the SkyQuest XT Dobsonian, 
you must enter the INSTALL mode and input some set-
tings. To do this, turn the Sky Wizard on, and press the 
MODE button twice. Use the UP and DOWN keys to scroll 
until the word INSTALL appears, and press the ENTER 
button. Scroll with the UP and DOWN keys until SCOPE 
AV or SCOPE AZ (either is valid; see the Sky Wizard’s 
manual for details) appears on the Sky Wizard’s LED dis-
play, then press ENTER. When the word SCROLL appears, 
you can input any number from 0-9; this determines how 
fast information will scroll across the Sky Wizard’s LED 
screen. Use the UP and DOWN keys to select a number, 
then press ENTER.

Now, if you have Sky Wizard Model 1, input –04320 for the 
R encoder and then +04000 for the D encoder when 
prompted to do so. Use the UP and DOWN and ENTER 
keys to do this.

If you have Sky Wizard Model 2, input –0.4741 for the 1 
encoder and +0.5120 for the 2 encoder when prompted to 
do so. Use the UP and DOWN and ENTER keys to do this.

For Sky Wizard Model 3, the word CHART will now appear. 
You can choose either SA or UA; if you choose SA, the Sky 
Wizard will give the Sky Atlas 2000.0 chart number for the 
object selected in the CATALOG mode, and if you choose 
UA, the Uranometria chart number will be displayed. Use 
the UP and DOWN keys to select, and press ENTER. Now, 
input –04320 for the AZ encoder and –04000 for the AL 
encoder when prompted to do so. Use the UP and DOWN 
and ENTER keys to do this.

After all the necessary information is input, the word 
INSTALL will appear again. The Sky Wizard is now initial-

One-Year Limited Warranty
This Orion Sky Wizard Install Kit is warranted against defects in materials or workmanship 
for a period of one year from the date of purchase. This warranty is for the benefit of the 
original retail purchaser only. During this warranty period Orion Telescopes & Binoculars will 
repair or replace, at Orion’s option, any warranted instrument that proves to be defective, 
provided it is returned postage paid to: Orion Warranty Repair, 89 Hangar Way, Watsonville, 
CA 95076. If the product is not registered, proof of purchase (such as a copy of the original 
invoice) is required.

This warranty does not apply if, in Orion’s judgment, the instrument has been abused, 
 mishandled, or modified, nor does it apply to normal wear and tear. This warranty gives you 
specific legal rights, and you may also have other rights, which vary from state to state. For 
further warranty service information, contact: Customer Service Department, Orion 
Telescopes & Binoculars, P. O. Box 1815, Santa Cruz, CA 95061; (800) 676-1343.


