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CGE Mount Control Kit Installation Instructions
Kit # 1 – Hand Control / AUX2 (GPS) / AUX1 Connectors

Introduction
The original RA/DEC Cable Replacement Kits continue
to solve the most common complaint about the CGE
mount. Namely, the external CAT5E cables, and more
importantly, the RJ45 (Ethernet) plugs. BUT… the
mount is still left with numerous “phone plugs” that are
used to communicate with the mount:
•
•
•
•

Hand Controller
GPS Unit
PC Port
Auto Guide Port

The factory original plugs (phone plugs) for these devices are just not meant to be subjected to dew, frost, dust, tree
sap (airborne), or constant motion and “tugging” on such a weenie connector. Proof of this is comes in the form of
the number of incidents of loss of communication with the mount (Error Code 16/17 for example) which usually
requires shut down and starting the alignment process from scratch. For astrophotographers, it is not uncommon that
the restart process can take an hour or more (align, plate solve, focus). Clear, dark skies are too precious to be
wasted on a poor design choice using parts that cost only a
few pennies yet cause so many problems.
The solution I offer is to replace the plugs and sockets with
robust plugs and connectors that are immune from the
effects of Mother Nature. As with the original RA/DEC Kits,
the Mount Control Kits use the same “military style” circular
connectors with a threaded locking ring. Each kit is tested
prior to shipping, either by connecting to my personal CGE
mount (where practical) or by way of continuity testing
techniques.
There are 2 separate Mount Control Kits:
•
•

Kit # 1 – Hand Control / AUX2 / AUX1 Ports
Kit # 2 – PC Port / Auto Guide Port / Power
Connector

I strongly recommend that you should NOT install either of
these kits unless you have already installed the CGE
RA/DEC Cable Replacement Kit first. There really isn’t
any benefit of installing a Mount Control Kit unless the
RA/DEC Cable problem is rectified first.
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Disclaimer:
These kits are offered by Gary Bennett, a private individual, not a company. I do this as a semi-not-for-profit service
to my fellow CGE owners. As such, I cannot make any guarantees other than the kit will work if installed correctly. I
do not attempt to make a profit, but I do not want to lose money either. So, the fee I charge is based on a minimum
wage (kit construction only) plus the real cost of parts, sales taxes, shipping, and other shop supplies. The things I
do NOT charge for are considerable. For instance: advice, writing manuals, R & D, website, etc., etc. It is my sincere
hope that you will not have a need for my services, but if you do, consider that making these kits easy for you to
install means more work at my end. This explains why, even at minimum wage, the kits are not inexpensive.

Kit Design Considerations
For this kit to achieve its objective, the plug on the Hand Controller (and optional GPS device) needs to be changed.
The factory original Hand Controller (and optional GPS device) use a coiled cord with plugs at both ends. In addition
to the “phone plug” at one end, there is another “Molex style” plug inside the hand controller (and optional GPS
device). Unfortunately, neither of these plugs is small enough to fit through the grommet on the back of the HC/GPS.
So, giving consideration for ease of installation, for a person of average “handyman” skills, I found it easier to replace
the factory original coiled cord entirely. Even so, some basic (easy) soldering skills are required. Other
considerations that went into this decision include:
-

-

-

The original coiled cord is way too short. Extending its length (pulling on the cord) put excessive strain on the
plugs.
The installation instructions were meant to be easy to understand. Instead of asking you to follow “pin-out
diagrams”, I chose to use the wire colors as a guide when installing new plugs, but I ran into a
snag….Celestron uses several different styles of coiled cords (whatever was cheap at the time I suppose)
and the colors are reversed on some units!
The straight (non-coiled) cord supplied with the kits is an ample 8’ length (4’ for the optional GPS cord) and
no tugging on the cord is needed to use all the available length. I am also able to guarantee that the color
coding on the wiring will be consistent making installation easy and safe.
If you really want to use your original coiled cord you can do so. I have included complete instructions. See
“Installation Instructions – The Hard Way”

Kit Components:
-

6-pin circular chassis connectors (3) and ready to install wiring
harnesses.
CNC Machined, Black Anodized chassis connector mounting
plate
Stainless mounting screws
Cable ties
Heat Shrink tubing
8’ Cord with 6-pin circular plug pre-installed and “pre-tinned”
(ready for soldering) wire leads
“Molex Style” internal connector with “pre-tinned” wire leads.
2 vinyl caps (not shown in the photo) – use these to cover the chassis connectors that are not being used.
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Optional Components:
1. GPS (CN16) Cord (4’) with 6-pin circular plug and internal “Molex Style”
plug

2. Extension Cord (4’) for Hand Controller or GPS unit (interchangeable)

3. Phone Plug Adapter Cable - This converts your Hand Controller or GPS
(interchangeable) back into a “phone plug” cable. This would be useful for
those who want to use the same HC/GPS for other non-modified NexStar
mounts

Installation Overview
In a nut-shell (fully detailed instructions will follow), you will:
1. Lift the lid off the electronics pier
2. Remove the HC/AUX1/AUX2 circuit board and replace it with new 6-pin circular connectors which are preattached to the pier mounting plate.
3. Remove the coiled cord from the hand controller.
4. Insert the new cord through the grommet on the back of the of the hand controller.
5. Solder the wire leads on the “Molex connector” onto the wire leads from the new cord Red-to-Red, Blue-toBlue, etc.)
6. Put the lid back on the electronics pier.
7. That’s it!

Soldering Task Explained:
I consider this installation to be “easy” for those who have used a soldering iron
at least once in their lifetime. The soldering involves:
1. Cutting a piece of “heat-shrink tubing” and placing it over one of the
wires
2. Joining the ends of 2 wires. The ends of those wires have been “pretinned” (solder has already been applied). So simply place the 2 wires
ends together (overlap), apply heat, and the solder on both wires will
melt and fuse the wire ends together.
3. Shrink the heat-shrink tubing (insulation) using a hot air gun OR the tip of your soldering iron.
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Installation Service Available
If you wish, installation service is available. To use this service you will need to ship your Hand Controller, GPS Unit
(if applicable), and Electronics Pier for modification.
NOTE: I will NOT install either of the 2 Mount Control Kits unless the RA/DEC Cable Replacement Kit has
already been installed. I no longer have the ability to perform tests on an unmodified mount and there really
isn’t any benefit of installing a Mount Control Kit unless the RA/DEC Cable problem is rectified first.
For USA customers:
•
•

I have a good friend based in the Buffalo, NY area who has agreed to provide installation service.
Ed Thomas, of Deep Space Products, has also agreed to provide kit installation BUT only as part of his
Hypertune Service.

For all other countries you have a choice to send to New York, or directly to me (Toronto, Canada).
Please contact me for more information:
Gary Bennett
gary@bendun.net

Multiple Kit Installation Guidelines
CGE Kit Summary
•
•
•

CGE RA/DEC Cable Replacement Kit
CGE - Mount Control Kit # 1 – HC/AUX1/AUX2 Ports
CGE - Mount Control Kit # 2 – PC Port / Auto Guide Port / Power

If you are installing more than one kit at the same time, it will make your job easier if you install 1 kit at a time and
test it before proceeding to installing the next kit. The test does not need to be elaborate. A simple bench test will
suffice. You just want to make sure that you hooked everything up correctly and that the mount behaves normally
before installing the next kit.
Suggested Order Of Installation:
1. CGE RA/DEC Cable Replacement Kit
2. CGE - Mount Control Kit # 2 – PC Port / Auto Guide Port / Power
3. CGE - Mount Control Kit # 1 – HC/AUX1/AUX2 Ports

Tools & Supplies Required:
1.
2.
3.
4.
5.
6.
7.
8.

Soldering iron
“Clamp-On-Stand” (3rd hand)
Double-Sided foam tape (reinstall the pier lid)
Philips screwdriver
Flat blade (kitchen knife will do)
(Optional) – Heat gun (for heat-shrink tubing)
Scissors
A really good light source. Ideally a light with a magnifying glass.
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Soldering Hints and Tips
A good solder joint requires that the solder, as well as the parts being soldered (the wires) become hot enough to
melt solder. The key is to have the soldering iron hot enough that it heats the solder and component very quickly
(almost instantly) so that the parts that are being soldered don’t have time for the heat to transfer “down-the-line” and
cause problems such as melting away the vinyl insulation on the wires, etc.
•
•
•
•
•

•

•

If your soldering iron has adjustable temperature, set the temp to 700°F (370°C).
Practice your technique using one of those outdated computer components that you don’t need, but can’t
bear to throw away.
Is it hot yet? Touch a piece of solder (or junk component) to the tip of the iron to see if it is hot enough to melt
the solder.
The fastest way to transfer heat instantly is to have a very tiny drop of solder on the tip of the iron. Not a big
blob, just a tiny drop.
Unless you happen to have 3 hands, you will need to clamp at least one of the wires to something. A “ClampOn Stand (3rd hand) is the best way and they can be found just about anywhere for approx. $5.00.
o Wrap the clamp jaws with some electrical tape. Otherwise the sharp jaws might (probably will) cut the
wire insulation and potentially cause a short circuit.
o Any other tools that you plan to use to grip wire should also be padded with electrical tape. Needlenose pliers included!
The kit includes an ample supply of Heat Shrink Tubing that will be used to insulate the solder joint. Cut a
piece ( approx. 3/8”) and place it onto one of the wires BEFORE you make the solder connection.
o Keep the heat shrink tubing away from the soldering iron to avoid premature shrinking.
o High heat is used to shrink the tubing. The best way is to use a heat gun. The paint remover style will
work great (a hair dryer does NOT get hot enough).
o If you do not have a heat gun you can use the tip of the soldering iron to heat the tubing. Use a
“brushing motion” to avoid burning through the tubing.
The wire ends have been “pre-tinned” (solder applied). Place the 2 wires so that they overlap and touch one
another. A quick touch of the soldering iron is all it should take to melt the solder and fuse the 2 wires
together.

Some of these tips (with photos) will be repeated in the detailed installation instructions that follow.
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Detailed Installation Instructions
Step 1: Remove the lid from the electronics pier
The lid uses a very high-tech method to secure it to the pier: doubled sided foam
tape!
You will be removing the circuit board (where those nasty “phone plug” 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 at Home Depot when you buy
a can of paint) and pulled up on the aluminum disk.
Peel off the old foam tape. I do NOT recommend using “Goo Gone”
as it is an oil product that may prevent the new foam tape from
adhering later on. Best removal method? Scrape, sand, and clean
when done. Don’t worry about removing every trace, the new foam
tape will still stick.

Step 2 – Remove the Circuit Board
Now remove the 2 screws that hold the HC/AUX1/AUX2 circuit
board.
There is a single cable with a 6-pin plug that you will now unplug
from the circuit board. That cable will be plugging into the new
wiring harness.
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Step 3 – Attach the Pier Mounting Plate
Temporarily disconnect the 3 “quick connect” plugs. This will
allow you to insert the wires from each chassis connector
through the holes in the electronics pier. Both halves of the
“quick connectors” are pre-labeled (HC/AUX1/AUX2) so you will
know where they reconnect.
The back of the pier mounting plate is labeled “HC/AUX2/AUX1”
so go ahead and mount the plate using the supplies screws,
nuts, and washers.
Now go ahead and reconnect the “quick connectors”.
Next, plug the 6-pin cable (the one that was plugged into the old circuit board)
onto the wiring harness. Take note of the plug orientation shown in the
photograph.

Step 4 – Reinstall the Pier Lid
NOTE: This step will use the 2-sided foam tape. Adhesive (of any kind) will
NOT adhere to a cold surface so make sure the electronics pier is at room temperature. Also, use clean rag with a dab
of alcohol to clean the surface and let dry before attempting to apply the foam tape.

The easiest way of reinstalling the electronics pier lid is to do it in 2 steps:
Step A: Affix the aluminum brackets to the inside of the pier:
•
•

•
•

Cut a piece of foam tape and attach to 1 side of the aluminum bracket
Use a measuring tape to set the depth of the top of the bracket:
o The reference marks you made before removing the lid is your guide.
o Measure the depth of the reference mark
o Add ¼” to accommodate the thickness of the aluminum lid + thickness of the foam tape
o Now stick the bracket to the pier and press against the side to fully adhere.
Now affix a piece of foam tape to the top of each bracket.
You are now ready to place the lid.

Step B: Check that all cable plugs are fully seated.
In particular, the cables plugging into the main motor control board (the big one attached to the underside of the lid).
Some of these cables likely got tugged on so just make sure the plugs are pushed all the way in.
Step C: Place the lid back onto the electronics pier
•
•
•
•

Use the reference marks you made earlier to orient to the original position.
Have a peek under the lid to make sure the edges of the motor control board (under the lid) will not touch
brackets/screws/etc.
Make sure that cables are clear of the aluminum brackets.
Gently press the lid down. Set something (a measuring tape for example) on top of the lid for a while to make
sure the lid is fully adhered to the brackets. That’s it!
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Step 5 – Install the New Hand Controller Cord

Remove Old Cord
•
•
•

•
•

Remove the 6 screws from the back of the Hand Controller
Lift the back of the HC and push some extra cord through the grommet to give yourself some extra slack
Now you need to remove the “Molex” connector from the circuit board:
o There is a notch on each side of the male (soldered to the board) connector that grips a tab on the
female plug (attached to the cord). Use the tip of a knife blade, or any other thin “pointed tool” to
“urge” the connector to unplug itself. Pushing down on the tabs and sliding the plug forward is the
desired action.
o Go slow, be patient, and the plug will dislodge itself.
Cut off the old “Molex” connector leaving approx. 2” of wire (in case you ever
want to put it back on).
Pull the old cord out

Insert New Cord
•
•
•
•
•

The new cord already has the 6-pin “military style” plug installed at one end of
the cord.
Push the new cord through the grommet and give yourself a good 6”-8” of slack
Cut 6 pieces of the heat-shrink tubing (approx. ½” length)
Pre-heat your soldering iron
You will now begin to solder the wire leads. Red-to-Red, Blue-to-Blue,
etc.
o Grip one of the wires using a “3rd hand clamp”.
o Place a piece of heat-shrink tubing onto one of the wires
o Use one hand to hold the other wire so that the pre-soldered leads
overlap and touch each other.
o Steady your hand by resting it against something solid. You need
to be able to hold the wire without moving it until the melted solder
cools and solidifies.
 TIP: Place small amount (tiny) of solder onto the tip of your
soldering iron. This will transfer heat quickly making the
solder melt instantly.
o Now slide the heat-shrink tubing over the solder joint and shrink by applying heat.
 Use a heat gun OR
OR
 “Brush” with the tip of your soldering iron. Keep the iron moving to prevent it from burning
through the tubing.
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Insert the New Plug Onto the HC Circuit Board
Now insert the new plug into the circuit board so that the BLUE wire is on
the left and the WHITE wire is on the right.
NOTES:
1. The new “Molex” connector is NOT a carbon copy of the original
(who knows what brand it is?) but it does fit just fine. The only
difference is that the “tabs” on the female plug (attached to the cord)
don’t line up with the “slots” on the male plug. Not to worry, there is
plenty of “friction” and it won’t fall off.
2. The new “Molex” connector uses metal pins that are “crimped” and
soldered onto the wire, and then inserted into the plug socket (a VERY time consuming task I might add). The
metal pin has a “barb” that is supposed to keep it from being pushed out when the plug is inserted into the
circuit board socket.
a. BUT…. Sometimes the “barb” does not catch and the pin is pushed out.
b. This is easily fixed by pushing the pin back into place with the tip of a knife blade. Do NOT remove the
plug to do this. Keep it plugged in and simply push the pin down. There is plenty of friction to keep it
from coming out again.
c. Just look at the top of the plug (where the wire enters the plug) and see if there are any exposed
metal pins.

Adjust Cord “Slack” and Replace HC Back Cover
1. Pull some of the excess cord through the grommet and determine how much “slack” is needed before placing
the back cover onto the HC.
2. You will need to gently “fold” the wires so that they do not press against
the LCD display or other components.
3. Once you have determined the appropriate amount of “slack” needed, use
a nylon cable tie to prevent the cord from being pulled out. The original
cord did NOT use these but they should have!
4. Now put the cover on using the 6 screws.
5. That’s it!
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Step 6 – Install the New GPS Cord (if equipped)
NOTE: These instructions only apply to the original CN16 GPS Unit. This model has been discontinued but I
believe there is a new compatible unit available. As soon as I get my hands on one I will add installation
instructions.
Installing the new cord on the GPS is almost identical to the instructions for the Hand Controller so I will NOT repeat
some of the “verbage” here. The main differences:
•
•
•
•

The back cover has 4 screws
You also need to the remove the circuit board so that you can get at the plug (2 screws)
The plug that attaches to the circuit board is a different style.
Other than that, the same techniques are employed.

Congratulations – You’re Done!
Unless you elected to use the original coiled cords (The Hard Way) you are now ready to test your handy work!
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