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CGE Cable Replacement Project
What is the project?
Replace and relocate the factory shielded Ethernet cables (and the circuit boards that they connected to) with
8-pin (plus ground) “military style” circular cable connectors. These connectors have threaded locking rings
that cannot be pulled out by accident (or even with brute force for that matter). Cables using these connectors
cannot be purchased; you will need to make them using a 9 conductor cable (or 8 + ground wire).
Since you are no longer going to be using those silly shielded patch cables you won’t be needing the circuit
boards where the old cable plugged into. Instead, you will be making new boards (really simple) that your new
8-pin cables will make their connection to the mounts’ motors, switch sensors and computer.
The benefits of this cable solution are astonishing. The new connectors cannot be pulled out of their sockets
and make good, solid contact. Relocation the cable connection to the side of the housings avoids sharp bends
in the cables.

Preface
If you are like me, it only took 2 months before my brand new CGE mount began giving me heartbreak. I made
many wrong assumptions about what the problem might be but in the end it was the cables and their failure to
make proper electrical contacts that was the real cause of my misery.
Celestron’s design choice to use Ethernet patch cables is bad enough, but to place the connection points
where they need to make a 90° bend is just plain ba d design (especially on the DEC cable that rubs against
the RA shaft housing). I subscribe to several astronomy web forums and the CGE cable problem is, by my
estimation, the most commonly reported problem in search of a solution.
Like many others, I tried the VIP cables and the bending of the metal shield but ultimately both solutions failed
to offer a permanent solution. Those cables (of any brand) are stiff and simply do not want to bend (especially
in cold temperatures) and the result is that they will not maintain a good connection in the RJ45 socket.
For me, the solution was to use an entirely different type of cable connector and to relocate the cable
connectors to an orientation that did not require them to bend at sharp angles. I chose to use the same
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connectors that I have used in many of my electrical projects. In this case I would use the 8-pin version of what
I call a “military style” connector..
Now, before you all gasp at the thought of drilling holes in your motor housing, there are other ways to mount
the connector. A simple bracket that attaches to the existing motor cover plate screws is one way but I will
leave you to your own inventiveness to determine what you are most comfortable with. I do however strongly
urge you mount the cable connector so that it does not require the cable to make an immediate 90 bend. In
other words, it would be pointless to have your spiffy new cables fasten to the same place that was causing the
problem in the first place.
For the purpose of this article, I will demonstrate the method that requires drilling of holes in the motor
housings. BUT….before you actually drill any holes, my advice is to make the cables and circuit boards and
take it for a test drive before you proceed to the drilling holes point of no return. I did this by simply making the
wires that connect to the circuit boards extra long so that I could use the existing holes when the old cable
plugged in and doing a temporary mounting with duct tape. It looked like a mess but it worked great, ran all
night, and gave me the confidence to go ahead and drill the holes to make it permanent.
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Not a handy man?
Good news. I feel your pain and will be offering to make a few sets of boards and cables (not hundreds). This
is not intended as money making scheme but more as my contribution towards peace and harmony of my
fellow CGE suffers.
The sets that I will be making will be slightly more complex so that you will not need to do any soldering.
Simply drill 2 holes (or make simple brackets), mount the chassis connectors, plug in the boards and cables
and you’re done.
There are 2 versions of the kit:
• Full Kit (no soldering required) that includes professionally made (printed) circuit boards, pre-made
cables and chassis connector wiring harnesses with “quick connect” plugs, pier chassis connector
mounting plate and hardware.
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•

“Light” Kit for those who are able to do their own soldering and would like to save some money. This kit
uses the same professionally made (printed) circuit boards plus all of the components needed for
making the cables. It also includes the Pier Chassis Mounting Plate and hardware.

•

For those of you who would rather not drill holes in your motor housings, I can make the chassis connectors
slightly different to permit external mounting using brackets.
Here is a quick & dirty bracket I made to illustrate:

Please note that I am NOT offering to make brackets. If you want to pursue using brackets, you will need to
make these yourself.
For more information about these kits, contact me directly: gary@bendun.net
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Disclaimer
Installing the cable replacement will certainly void the Celestron Warranty.

Peace of mind suggestion
Drilling holes into the motor housings is a big step and you may be asking yourself “is this thing really going to
work?”. You can give yourself some extra confidence by first testing the replacement cables and circuit boards
before you commit to drilling the holes.
You can do this in about 10 minutes by simply connecting all of the components externally. Just unplug the
cables from the factory original circuit boards and plug them onto the replacement circuit boards. You don’t
even need to remove the original circuit boards. Just let everything “dangle over the side” and turn on the
mount.
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Basic Overview:
You will need some basic soldering skills. Nothing fancy, but if you have never used a soldering iron before
then this project is probably not for you.
There is nothing terribly complicated about this project, but making the cables is VERY time consuming.
Consider that you need to make 2 cables, each with a 9 wire connector (8+ ground) at each end. And each
end of those cables has a male chassis connector also having 9 wires. So far that’s 72 solder connections and
you still need to solder wires to the boards.
The boards are quite easy to make. There are no components (resistors, diodes, etc) other than pin
connectors where the cables that used to connect to the factory boards will now connect instead. Soldering the
wires coming from the chassis connectors to the boards is also quite easy. Just remember that you need to
install the chassis connector into which ever mounting hole you are using (motor housing or a bracket) before
you can solder the wires to the boards.
No Worries: I made a whole bunch of wrong connections and did no harm. Nothing sparked, fried, or
damaged circuitry in any way.
The most difficult part is finding a source for the components you will need to buy. Finding the right cable wire
was especially challenging.

Tools Required:
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•

Wire cutters
Wire stripper (insulation)
Soldering iron
Saw (for cutting boards)
Drill with assorted drill bits and a counter-sink (optional). 5/8” bit for
chassis connector mounts.
Jewelers screwdriver (Philips)
Assorted Alan (hex) wrenches (SAE)
Digital calipers of some other way to make accurate measurements
Needle nose pliers
Continuity tester (most digital voltage meters have this)
Xacto Knife
Hot melt glue gun & glue sticks
19mm or ¾” wrench
Pliers or channel locks
Paint can opener (the simple one you get free when you buy a can of paint @ Home Depot)
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Materials Required:
•
•

•

•
•
•

•
•
•
•
•
•

Solder: Standard electronics acid (flux) core
8-Pin Circular Connectors: (sometimes called Microphone Connectors)
o 4 Male Chassis mount
o 4 female “plugs”
Circuit Board Headers: (standard 0.100” spaced)
o 6 X’s 6 PIN
o 2 X’s 8 PIN
o Alternative (simulates Celestron Board)
 6 X’s 6-PIN
 1 X’s 4-PIN
 4 X’s 2-PIN
Hobby Circuit boards. (0.100 spacing) You need enough to make:
o 1 piece of 2.5 X 1.5” for the electronics pier board
o 2 pieces of 3.3” X 0.5” for the RA and DEC motor boards
Stranded 9-Wire cable – get 12 feet or more in case you make a booboo. 8-Wire shielded may work if
it has a separate ground wire. Do NOT get solid wire or it will break after a few bends. Stranded Cable
Only!
Heat shrink tubing in various sizes:
o 1/16” (get lots of this, say 6 feet)
o 1/8”
o 3/8”
o ¾”
Aluminum 1/8” X 1” X 4” – The pier chassis connectors mount to this
#6-32 bolts with washer & nut (2 of each): used for mounting the aluminum chassis connector plate to
the pier.
Cable ties (small)
Mounting pads for cable ties. (little squares with an adhesive back)
Clear silicone caulking.
1/8” double sided foam tape

Parts Sources:
USA
8-PIN Connectors:
o - Item # 2112 & 2339: http://www.universal-radio.com/catalog/parts/micconn.html
Other Parts: Fries Electronics
Canada
8-Pin Connectors: http://www.e-sonic.com/aboutus/cat/C/connectors%2019.pdf
• Page 9: Item # 25-728-0 and #: 25-738-0
Headers: http://www.e-sonic.com/aboutus/cat/H/headers%205.pdf
o Page 2: Item # 640456-6 and Item # : 640456-8
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Cable Wire
You will most likely find the wire by scoping out a local shop that sells electronic components (ie; NOT circuit
City or Radio Shack).
I found a 24 gauge, FT4 9-conductor shielded cable that had 9 insulated wires, plus a non-insulated ground
wire, plus foil shield.
There are plenty of on-line retailers but most of them sell only in multiples of 100 feet.
I have also used Shielded CAT5/6 Shielded cable in 22 gauge (the lower the gauge, the thicker the wire) but I
found 24 gauge to be a better choice.
Home Depot is NOT a good option as they only carry non-shielded (no ground wire) solid (not stranded) CAT5
Important features:
• Cable thickness: approx. ¼” (aka, like a standard Ethernet cable). Any thicker and it won’t fit inside the
connector shell casing.
• It MUST be “stranded” wire. Single solid copper wire will break after it bends a few times

Budget Costs
The actual cost will depend mostly on how easily you can access to some of the special components (circular
connectors and cable). If you live in, or near, a major city you will likely find everything you need with a trip to a
single store. Chances are, who ever sells the circular connectors will also sell the cable and other components.
If you plan to order on-line budget for delivery costs as well as minimum order size (pieces or $’s).
Assuming that you already have the required tools you should plan on a minimum cost of approx. $ 60.00 +
shipping/gas (I used a LOT of gas).
Time: 16-18 hours
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“How To” Overview
NOTE: All of the photos used in this guide have been posted to my website in much higher, larger resolution.
http://photos.bendun.net/p1049119031
OK. Now that you have all the bits & pieces it’s time to start building.
At the end of this article are the wiring diagrams for the cable pin-outs and RA/DEC and Pier boards. The
diagrams reference the pin connections for the cables (1-8 + ground) and the cables that clip onto the boards
(the Celestron wiring harnesses). Each cable wire is color coded but if you buy a cable that uses different wire
colors you will need to translate the diagram colors to match the wire colors you bought.
The cable “pin #’s” are in reference to the little tab inside the male chassis connector. This tab is what ensures
that the cable is always plugged in the right way. Some manufacturers imprint pin #’s at each solder
connection that may differ from my pin assignment but please use my diagram as your reference.
The diagrams are based on a top-down view where:
• Connectors: The wires solder to the back of the connector. Pin # 1 is to the right of the “tab”, Pin # 7 is
to the left of the “tab” and Pin # 8 is in the center. Remember that when you turn it around and look at
the other end (the end that the wires solder onto), the pins “mirror”. ie: the orange wire (pin # 1) solders
to the left of the TAB position.
• Boards: The diagram is looking down at the headers. The cable wires are soldered underneath.

You may want to skip ahead for a moment to the section that deals with how to remove the motor housing
cover plates and the electronics pier lid. Have a look inside and get a feel for what you are in for.
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Making the Cables & Chassis Mount Connectors
The cables are just like an Ethernet Patch cable in that they need to “cross-over” so that, no matter which end
of the cable you plug in, the proper connections will be made.
The easiest way to keep them from getting mixed up is to make the chassis connectors (male end) first. Then
plug in the end of the female plug and solder on the same color of wire that you see on the opposite male side.

When you have finished making the cables, use a continuity tester to make sure that the orange wire on 1 end
of a chassis connector makes a connection with the orange wire on the other chassis connector. Do this for
each wire (including the ground wire).
NOTE: There are actually 9 conductors (wires) needed. 1 of those is a common ground and I am using
the connector casing as the common ground. Why? The only 9-pin connectors that I could find were
very large and VERY expensive (like $ 30 each and you need 8). Yes, there are 9-pin DIN connectors
but they are very flimsy and do not have a threaded locking ring.
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Chassis Connectors: you will make 4 of these
The wires you will be soldering to the chassis connectors are also the wires that will solder to the boards you
will be making. Depending on how you plan to mount the chassis connector (either an external bracket, or drill
a hole in the motor housing) will determine how long that wire needs to be.
In either case, you will need to solder the wires to the board AFTER mounting the chassis connector into the
hole (the board won’t fit through the 5/8” hole). So make the wire long enough to give you some room to
maneuver. For the DEC & RA boards I made my wires 12” and then trimmed them down a bit when it came
time to solder them to the board. For the Pier connectors, make them even longer. Say, 18”.
If you are going to be using the external brackets you will need this wire to be longer and will want to leave the
outer insulation in place on the part of the cable that is exposed to the elements
The solder points are hollow and the idea is to get the wire to insert into the hollow. As with any soldering, both
parts need to be hot enough of melt solder otherwise you will have a “cold solder joint” and it will fail. I found it
easiest to fill the hollows with solder first and then insert the wire and give it a dab more of solder.

Use a piece of 1/16” heat-shrink tubing for each wire.
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Take a scrap piece of wire (the un-needed purple “9th wire” is a good choice) and solder it to the threading
mounting nut. This will be your ground connection.
NOTE: This takes quite a bit of heat. The nut also needs to be hot enough to melt solder. Otherwise the
solder will not stick and it will break off.

TIPS:
1. “Tin” the ends of all wires.
2. Solder the center pin (pin #8, brown) first.
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Making the Main External Cables:
You will make 2 of these, each with a female plug at each end. Length to taste. I made mine a bit longer than
needed:
• DEC : 26”
• RA: 16”
Suggestion: Make the DEC and RA cables an extra 2” longer. This is good insurance in case you
accidentally cut a wire while trying to strip off the insulation. When you go to solder the plug on the other
end trim off the extra 2”
Disassemble the plug by removing the set screw. The plug insert can be removed by twisting the plug and
pulling it out of the metal shell. Also remove the 2 screws that hold the cable clamp in place. Set these aside.
The metal tabs on the plug need to have some solder on them before you attempt to solder on the wire.
Remember that the metal tabs need to be hot enough to melt the solder otherwise it will not adhere.
I used several sizes of heat shrink tubing to relieve stress on the cables ends. It also adds a nice finished look.
On one end of the cable heat shrink can be slid on after the solder connections are made. But when you go to
do the other end the tubing (and the metal jacket) will have to be in place BEFORE you make the solder
connections.

Cut 1 1/8” of the outer insulation and remove the foil shield. Since I used a 9-wire (plus ground) cable I cut off
the un-needed 9th wire (purple).
NOTE: Just in case you are wondering why I cut off the 9th wire (purple) it is because I am using the
non-insulated ground wire as the 9th wire. Since the cable is shielded (the foil) we may as well take
advantage of it and it is reliant on being grounded for the shield to be effective.

Strip 1/8” off the end of each wire and “Tin” the wire ends. The center pin (# 8, brown) is hard to reach so make
that your 1st solder connection. Use a piece of 1/16” heat shrink tubing on each wire. Solder each wire
according to the pin arrangement shown on the wiring diagram.
TIP: Use the one of the Chassis Connectors you made in the previous step as your wiring guide. Place
the cable end plug into the chassis connector as seen in the following photo. The wires you will solder
onto the plug need to match up with what you see on the other side of the chassis connector. Yellow to
Yellow, Blue to Blue, etc.
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Use a 1 1/8” long piece of 3/8” heat shrink to cover the exposed wires. Leave the ground wire exposed as you
will need to solder it to the cable clamp. Now slide the metal plug casing back into place reinstall the set screw.
Next, solder the ground wire to the cable clamp. NOTE: It takes a fair amount of heat. The clamp needs to be
hot enough to melt the solder. Otherwise the solder will not adhere and you will have a failed connection.

Clip off any excess wire & solder and then mount the cable clamp using the 2 small screws.
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Now place a piece (approx 1 ½”) of ¾” tubing over the connector as shown above. Apply heat.
Note that the tubing will not shrink quite enough to mold over the ¼” cable but while it is still warm pinch it a
few times to “urge it” to shrink a bit more. Now you can take a 2” long piece of 3/8” heat shrink tubing and
overlap the end of the ¾” tubing.
IMPORTANT: When making the other end of the cable remember that your heat shrink tubing and the metal
plug casing will need to be in place before you solder the wires to the plug.
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Time for Surgery
Now would be as good a time as any to open up the guts of the electronics pier and motor housings.

Motor Housings:
Remove the 4 screws on the housing cover using a 5/64” hex wrench. On the DEC housing you will also need
to remove the saddle plate by removing the 2 bolts with a ¼” hex wrench.
You will be removing the original factory circuit boards.
FYI, the boards for RA and DEC are identical but the RA has an extra sensor switch so you will see that it has
2 additional cables attached to its board.
Before detaching the cables, label each cable (J1/J2/J3/J4) so that you will know which is which. Use the
“labels” at the end of this guide for this. Just print the page, cut off the label, and tape it to the wire.
Now remove the board by removing the 2 screws. Underneath the board you will see plastic a “stand-off” at
each end. Set the screws and stand-offs aside. You will be using these to mount the new replacement boards.
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Electronics Pier

You will be removing the RJ45 connector board (where those nasty Ethernet cables plug in).
First, remove the pier lid. Before removing the lid make some reference marks so that it will be easy to reinstall
the lid later on:
• Make a mark on the inside of the pier for the depth of the lid. I just ran a pencil around the top of the lid.
• Make a mark or 2 for orientation/alignment. I used the mount bolt holes as my reference point.
The pier lid is held in place with 2-sided foam tape in 3 places around the lid. I used a thin bladed knife (a table
knife) to persuade the tape to un-stick itself from the side of the pier. Then I used a paint can opener (the kind
you get free @ Home Depot when you buy a can of paint) and pulled up on the aluminum disk.
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Now remove the 2 screws that hold the RJ45 connector boards.
The 4 cables that attach to the back of the board will be detached but first label
each cable: (RA Motor/RA Sense, DEC Motor/ RA Sense). Use the “labels” at
the end of this guide for this. Just print the page, cut off the label, and tape it to
the wire.
You will not need the 2 screws (or the stand-offs underneath) so reattach the
screws to the board for safe keeping.

Mount the Chassis (Male) Connectors
Motor Housings
You will be drilling a 5/8” hole in the West side of each motor housing. You can use either a metal drill bit or a
“Wood Spade Bit”. Aluminum is fairly soft. I have now modified 3 mounts and have used both types of drill bits.
The Wood Spade Bit actually works best. It makes a nice neat hole.
Drilling the hole is not very difficult but time and care should be taken to ensure that you are drilling in the
correct location. The locations I have suggested (and also what the templates use) are based on the need to
keep the connectors far enough away from the DEC encoder assembly and the spur gears on the RA. There is
not a lot of maneuvering room. Going too far away from those components will mean that you will have
difficulty with the chassis connector retaining nut. BUT..if you are not comfortable with your measuring/marking
(template) skills, please error on the side of being further away from the vital components. The worst thing that
could happen is that you may need to shave away some aluminum in the corner (ie: flatten off the “round”). A
Dremel Tool makes easy work this.
The following photos show the location of the center point for each hole. You will also find a “size as” template
at the end of this guide that you can use as a guide for locating where to drill the holes. The hole locations are
different for RA and DEC so make sure you are using the correct template. Simply print the template, then cut
it down to size and tape it to the side of the motor housing. The reference points are the top of the housing and
the center point of the cover plate screw in the South West corner.
Both RA and DEC connectors will be located on the West side of the mount. The location I selected was based
on the amount of clear area available on the inside of the housing. The corners are rounded so I also wanted
place the connector in a place that was flat on the inside so that the connector retaining nut would rest on a flat
surface.
On the DEC housing the hole will be close to the motor encoder whereas the RA hole will be close to the spur
gears. On the RA housing you may find that there is a cable tie (those plastic strap thingies) mount where you
will be drilling the hole (they are not always mounted in the same place). If so, just cut the cable tie and pry off
the adhesive pad and throw it away. Later on you will use a new one that was included in the kit.
Punch a divot at the center point with a sharp punch or a heavy nail that has a sharp point. Make the divot
deep enough so that you drill bit won’t skid after you start drilling.

Copyright by Gary Bennett May 2009

CGE Cable Replacement Project

Page 20 of 35

Before drilling, cover the vital components (motor and gears) inside the housing with plastic wrap. This will
keep bits of metal from flying into the gears, motors, etc.
Place a flat metal object (a jar lid will do) as a precaution in case the drill lurches forward when you break
through with the drill bit. This will prevent the drill bit from touching parts that should not be touched.

I started with a small hole using a 1/8” bit followed by a larger hole using a ¼”. Then you can use the 5/8” bit. A
gentle “rocking action” while drilling speeds up the process. Just go easy and it makes a nice neat hole.
You may find that the drill bit “stalls” when it is about to break through. If this happens, put the drill into reverse
and briefly run it “backwards”, then change directions again. You may need to do this several times. Just go
easy, don’t try and force it, and you will make out fine.
When finished, vacuum up the metal bits. Then take a small art brush and brush where ever you can reach.
Then use the vacuum again to suck up any traces of metal dust.
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For the DEC housing

The center point for the hole is referenced with the top housing and the center point of the cover plate screw.
- From the top of the housing: 0.6” down
- From the center of the cover plate screw: 0.65” left

Use the “size as” template at the back of the guide. Tape it to
the side of the motor housing. Before taping in place, align the
template with the top edge of the housing and the center of the
cover plate screw.
Now you can make your “punch divot” at the center of the
chassis connector.

Now you can drill away. Don’t forget to cover the vital parts with plastic wrap before drilling.

Copyright by Gary Bennett May 2009

CGE Cable Replacement Project

Page 22 of 35

For the RA housing

On the other side of the hole there is a plastic cable tie down pad (a white adhesive square pad) that we will be
relocating. Just clip the cable tie, push the wires out of the way and then pry the plastic pad off.
The center point for the hole is referenced with the top housing and the center point of the cover plate screw.
- From the top of the housing: 0.6” down
- From the center of the cover plate screw: 0.75” right

Use the “size as” template at the back of the guide.
Tape it to the side of the motor housing. Before taping
in place, align the template with the top edge of the
housing and the center of the cover plate screw.
Now you can make your “punch divot” at the center of
the chassis connector.

Now you can drill away. Don’t forget to cover the vital parts with plastic wrap before drilling.
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Plug up the old RJ45 hole
Before mounting the Chassis Connectors, plug the holes left by the old RJ45 connectors. I used a square
cable tie mounting pad and silicone it in place.
It takes approx. 1 hour for the silicone to “set”. If you want to proceed without waiting just cover the area with a
piece of electrical tape to keep it from getting knocked out of place.

Now you can go ahead and mount the chassis connectors.
Slide the wires through the hole and then slide the lock washer (the thin metal ring) and the retaining nut over
the wires. The retaining has the ground wire soldered onto to it so take care not to damage the wire when
turning the nut.
NOTE: If the chassis connector does not protrude enough to allow the retaining nut to thread on,
remove the washer (it really is not needed) and try again.
Orient the connector so that the plug alignment tab (look for a metal “bump” inside the chassis connector) is
perpendicular to the top surface of the motor housing. This will make it much easier to plug in the cable each
time if you know where the alignment tabs is.
Now thread the retaining nut onto the back of the chassis connector. You should be able to turn the nut with
your fingers at first but at some point you will need to use a wrench. A 19mm wrench was a perfect fit but a ¾”
wrench will also work. You may also have success with needle nose pliers.
You will also need to grip the outside of the connector. To keep from marring the metal, put some electrical
tape on the jaws of which ever tool you choose. I used channel locks.
It is a fairly tight squeeze for getting a wrench onto the nut but with patience, persistence, and creative use of
your tools, you will succeed. The wire soldered to the nut starts to get wrapped around so you will need to help
it “unwind” a few times.
Later on (after you install the circuit boards) you will use the cable ties and adhesive pads to tidy up the wiring
harness. For now, just leave the wires to hang over the side to make room for installing the circuit boards.
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Mounting the Pier Chassis Connectors
I used the existing square holes where the RJ45 connectors were
located because I didn’t want to drill any more large holes in the
pier. They are actually too large for the new chassis connectors
to mount as is, so I made a simple plate and mounted the 2
chassis connectors to the bracket and fastened the bracket to the
pier with 2 #6-32 screws using the threaded screw holes that
were already there.
NOTE: I have done several mounts now and the threaded
screw holes are NOT a consistent size. You may need to
use a smaller diameter bolt with a nut & washer.
The chassis connector retaining lock nut is a bit too large to fit
inside the existing holes so I intentionally allowed the bracket to
have a gap that I filled in using clear silicone caulking. It looks
quite elegant when finished.
Cut a piece of 1/8” X 1 “ aluminum that is 3.95” long.
Mark the center line (1/2”) and measure and mark the vertical
locations of the 2 screw holes and the 2 chassis connectors. The
measurements shown are in reference to the top of the bracket.
Using a punch or heavy duty sharp point nail, make a divot for
each of the 4 center points.
TIP: Put a piece of wood underneath and drill all the way
through and into the wood.
Drill (use a drill press if you have one) the screw holes using a
3/16” drill bit and then countersink. If you don’t have a
countersink bit you can use a larger dia. drill bit
Now drill the 2 holes for the chassis connectors. I used a
starter hole with a 1/8” bit, then a ¼” bit followed by the final
5/8” BIT.
WARNING: When you start drilling with the 5/8” bit the
aluminum is going to get VERY hot so clamp it down. And do
clamp it tight otherwise the bracket will go into “spinorama”.

Now file off the sharp edges and corners. For a shiny finish,
give it a light sanding and buff with rubbing compound.
Finish it off with a coat of car wax.
Now you can mount the chassis connectors and attach the
plate to the pier. Fill the gap with clear silicone caulking.
The “plumbers secret” to making a nice neat seal is to use
your finger and wet it with…….saliva! Plain water just does
not work as well. Use a dry rag to clean up excess caulking
at the outside edges.
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Making The Circuit Boards
This is the easy part!
The factory original circuit boards are really just a place for the original Ethernet cables to plug into so that they
can make a connection with the motors and switch sensors. Other than pin connectors (Molex) there are no
other components (resisters, diodes, etc.). The boards that you will be making will allow the motors and switch
sensors to plug into your new cables.
The RA and DEC boards are identical so you will make 2 copies of the motor boards.
Cut 3 pieces of circuit board to these sizes:
- Electronics Pier Board:
2 ½” X 1 ½”
- RA/DEC Boards: 3.3” X 0.55” (make 2 of these):

RA & DEC Motor Boards

Drill the 2 mounting screw holes:
- Use a 1/8” drill bit
- The vertical location is 0.2” from the top of the board
- The holes are 2.93” apart

Mount 1 X 6-PIN Header and 1 X 8-PIN Headers as shown above and solder to the board.
NOTE: The 8-PIN Header will is where the J3/J4/J2 switch sensors will plug into the board If you wish,
you can also use 2 PIN and 4 pin headers instead of a single 8-pin one.
Label the board “ J1 / J3 / J4 / J2 “ according to the wiring diagram layout.
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Now go ahead and solder the chassis connector wires to the back of the
board.
Follow the wiring diagram and remember that the wiring diagram view is
looking down at the header side of the board. The wires solder
underneath.
Take note that there are 2 “pig-tail” connections:
• PIN 1 of the chassis connector wire (organge wire) connects to 2
of the board headers.
• The Ground connection connects to 5 of the board headers (the
purple wires in the photo to the right.

Mounting the RA and DEC Motor Boards
You will use the same screws and plastic “stand-offs” that held the
original boards.
The boards have pre-drilled holes where the screws go. Place the
screws through the holes in the board and the plastic “stand-offs” go
underneath the board.

Once you have the board mounted you can go ahead and plug in the wiring harnesses and do the “tidy up” of
the wires.
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The RA motor housing will need to have 2 of the cable tie mounting pads as shown in the above photo.
The objective is to keep the wires away from the spur gears. Start by mounting the pads (make sure the
surface is clean). Then “urge” the chassis harness wires to bend away from the gears. Bend only 1 wire at a
time and don’t use too much force. The wires tend to stay bent and the cable ties will help keep them that way.
A cable tie mounting pad (and the cable tie itself of course) affixed to the rear of the motor housing helps to
keep the wire pulled away from the spur gears. Because the surface is rounded I had trouble getting the
adhesive pad to stay stuck so I used some clear silicone caulking around the outside of the pad so that
caulking was applied to the rear of the motor housing and overlapped the adhesive pad. I used a clamp and
left it overnight to cure.

The DEC motor housing doesn’t need cable ties or adhesive pads.
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Pier Board
Mount 4 X 6-Pin Headers and solder onto the
board. Use the layout shown in the wiring diagram
at the end of this guide.
Label the top of the board according to the wiring
diagram layout:
• ALT (DEC) Sense
• ALT (DEC) Motor
• AZM (RA) Sense
• AZM (RA) Motor
The wiring diagram is a “Top Down” view. The wires
are solders to the other side of the board where the
header pins protrude.
The easiest way to do this is to picture the board as
2 halves. One half is the ALT (DEC) Sense/Motor.
The other half is the AZM (RA) Sense/Motor. Both
halves are wired exactly the same. And the
“ground” connection meets at the same place
(pigtail connection) for DEC and RA ground connections.
I chose NOT mount the pier board to anything
because I did not want to drill any more holes into the
pier and because it really isn’t necessary. There are
so many wires inside the pier that they will do an
adequate job of keeping the board “captive”.
To prevent the possibility of the board making
electrical contact with other components, I used hotmelt glue to insulate the back of the board.
Make sure to test your mount BEFORE applying the
insulating glue.
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Bench Testing
Before replacing the motor housing covers and the pier lid, it would be a good idea to test the mount.
You can do this on your work bench by simply plugging in your new external cables, hand controller, and
power cord.

Inserting the 8-Pin Cable Connectors
These connectors are the reason you went to all of the trouble to replace the cables. The cable can plug in
only one way. There is an alignment tab on the inside of the chassis connector. The external plug (female) has
a slot and it needs to align with the tab on the chassis (male) connector.
For best performance, make sure that you push the plug all the way in. Then thread on the locking ring. Take
care not the strip the threads. If you find that it is not threading on properly just reverse direction and start the
thread at a different place. After time, the sharp edges on the threads will smooth out and you will find it much
easier to thread on the locking ring.
A firmly connected cable is your insurance that you will have years of trouble free star gazing. The metal
casings and the locking rings are your “ground” wire so it is important that it be fully threaded onto the chassis
connector.

Power It Up
First test the motor slewing functions using the direction controls. If everything seems in order you can go
ahead and try a “dummy alignment” which will begin with “Set Switch Position”.
Chose a Two Star Alignment and let it do its thing.
If things don’t seem to be working properly, refer to the Trouble Shooting section of this guide.
Once you are satisfied, you can now reinstall the motor housing covers and the pier lid.

Reinstall the Motor Housing Cover and the Pier Lid
Reinstall the Motor Housing Covers
This is easy. Just replace the cover and 4 screws.
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Reinstall the Pier Lid
The lid is “fastened” with 2-sided foam tape. I found it easiest to remove the 3 aluminum right angle brackets
from the underside of the lid and use a new piece of foam tape to affix the angle brackets (adhere to the sides
of the pier interior) and then place the lid on top of the brackets.
Use the reference line you made earlier to determine the proper depth for the bracket placements. The
brackets will need to be placed lower than this mark as you need to compensate for the thickness of the
bracket, foam tape, and the lid itself. Find something such as a piece of cardboard that is approximately as
thick as needed and use it to align with your reference mark and the bracket underneath.
I left the foam tape wax backing on the top of the bracket so that it would not stick to the cardboard.
Once the brackets are adhered to the side you can now remove the wax backing and place the lid on top of the
brackets. Remember to align the lid with the reference marks you made earlier. Check to see if there are any
cables that will get caught on the brackets as you lower the lid in place.

Congratulations, You’re Done!
Clear Skies!

Trouble Shooting Guide
There are only a few things that could have caused any problems you may be experiencing and they all have
to do with how and where the wiring harnesses are plugged into the circuit boards.
•
•
•
•
•

Recheck the boards to see if you solder a wire (or more) in the wrong place
Make sure that the board connector plugs are pushed all the way in.
Some of the wires that you did not unplug may have been pulled out of the other circuit boards. Push
them in to make sure they are well seated.
Recheck where things are plugged in. I goofed on this a bunch of times.
The most common mistakes are:
o J3 & J4 motor housing cables are reversed
o The connectors are misaligned. If you see a board “header pin” with nothing covering it then you
need to remove the connector and move it over a notch. I also made this mistake a bunch of
times
o External cables are reversed. Ie: The DEC cable is plugged into the RA Pier connector. I have
done this blooper countless times.
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Cable Harness Labels

Print this page, cut out the labels, and tape them to the wiring harnesses.

Motor Housing Labels

J1

J2

J3

J4

J1

J2

J3

J4

Pier Labels

ALT (DEC) Sense
ALT (DEC) Motor
AZM (RA) Sense
AZM (RA) Motor
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Make sure that your printer is NOT set to "Scale To Fit Page".
Double check the measurement after printing.
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