Improving the Celestron CG-5 Mount

by Mike McIsaac, 60*N 150*W

Those of you who lurk on the science.astro.amateur newsgroup and Astromart Equipment Talk Forum are familiar with the multitude of postings concerning problems with this Chinese copy of the venerable Vixen GP mount.  These include vibration problems with the standard aluminum tripod, stiff movement due to thick, waxy lubricant, and short battery life and clutch slippage on the dual axis drives.

In January I acquired a vintage Vixen 80mm F15 achromatic refractor.  The telescope package included one of the wobbliest GEM’s I’ve ever used.  Optically, the scope is excellent but that mount would have to go.  Fortunately, the tripod was made of tall, sturdy, hardwood legs with metal spike tips.  That got me to thinking about whether I could directly replace the aluminum legs of a new CG-5 with these nice wooden ones.

I ordered a CG-5 at a very attractive price:  less than $600 including dual axis drives and a polar scope.  When I received it I was pleased to find that it is the newer type with pre-loaded ball-bearings on the R.A. axis and a single, flat 11 lb. counterweight.

I examined the aluminum tripod and immediately appreciated what all the fuss is about.  It is made from thin aluminum extrusions that resonate like a bell when tapped.  I decided to not even try to improve this by filling the legs with sand, plastic peanuts, wet newspapers, modeling clay, insulating foam, small animals, or any of the other myriad of substances frustrated owners of this mount have employed in mostly unsuccessful attempts to dampen the resonance.

Movement of the mount head in R.A. and declination was not as stiff as I expected.  It appears that Celestron has responded to customer “feedback” (aka complaints) by changing to a lubricant with less viscosity.  I still plan to break it down, clean out all of the factory lube, re-lube with synthetic grease (THE recommended lube for the conditions I observe in here in Alaska), and re-assemble everything.  Jeff DeTray has posted an excellent series at his website (http://www.astronomyboy.com) on how to do this so I will simply point the reader to his site since I cannot improve on what he has posted there.  Interestingly, I had the same problem with tacky lubricant in a genuine Vixen GP I owned a few years ago even before the CG-5 was introduced.  I disassembled the mount and re-lubricated all bearing surfaces with synthetic grease.  This caused a great improvement in the operation of the mount.  I’m proud to state that even without Jeff’s website for help, I didn’t have any parts left over.

I removed the wood legs from the old GEM and test-fitted them to the CG-5.  It was a perfect fit!  I bolted them to the mount head.  Next I removed the tripod leg spreader from the CG-5 aluminum tripod.  I leveled the wood tripod and mount.  I attached the accessory tray to the leg spreader and placed a spirit level inside it.  I then approximated the correct position of the leg spreader / tray assembly to the wood tripod legs, leveled everything fore and aft, and marked the legs.  I attached the brackets removed from the CG-5 tripod to the wood tripod, attached the leg spreader / tray assembly, re-checked for level, and by Golly, it worked!

Next I mounted and balanced the 80mm F15 tube.  This OTA is not heavy but it is 42” long so imparts quite a bit of “moment arm” to any mount.  I placed everything outside and let it cool down just as dusk was approaching (can you believe it was actually clear the night I did this?).  I am extremely pleased with the results.  On the old mount, I’d have to tenderly grip both drawtube focuser knobs and try to hold as steadily as I could to focus while the image jumped all over the place.  Now, there is no movement during focusing.  I tapped on the tube and I rapped on the tripod legs.  Both blows caused the expected image movement at the eyepiece but it damped out in less than 2 seconds.  This is acceptable performance.

A few days later I mounted the dual axis motor drives, attached the drive corrector, and loaded the battery pack with four D-cells.  The drive worked well but the batteries pooped out after about one hour of use.  This was going to get expensive unless I came up with a way to connect the drive corrector to “shore power”.  I acquired a Recoton #AD500 110VAC 500mA transformer with user-selectable currents of 3, 4.5, 6, 7.5, 9, or 12 VDC for under $14 at a local department store.  I had read reports on the Astromart Equipment Talk Forum of problems with similar Radio Shack transformers producing erratic voltages so thought I’d try the Recoton unit.  You’d think that four 1.5 volt D-cell batteries would operate the drive corrector at 6 volts, right?  Wrong.  The system voltage is actually 4.5 volts.  I set the selector switch of the Recoton transformer to 4.5 volts, attached the appropriate adapter using POSITIVE polarity, and connected the device to house current and the drive corrector.  By Golly, this works too!  OK, so the drives don’t operate as smoothly as those on my Losmandy GM-8 but they work well enough for what they cost.

Next the problem of clutch slippage on the drive gears needed to be addressed.  I disassembled the clutches and roughed up the clutch disc surfaces by lightly rubbing them on fine grit emery paper using a figure-8 motion.  I dusted off the residue, reassembled everything, and now there is no clutch slippage.  Prior to this I had to torque the clutches pretty tight with a pair of pliers.

The last thing I did was to mount the polar alignment scope.  This is a very tiny scope that is secured inside the RA axis with three support screws and adjusted to a certain orientation using the setting circles.  Next thing you discover is that its a real pain to get the scope aligned.  The instructions state to lower the latitude adjustment of the mount head until it is parallel with the ground.  This is not possible using only the latitude adjustment screw because at the lowest setting it is still inclined about 20*.  So, the height of the tripod legs must be adjusted to level the RA axis.  Once this is done, aim the scope at an target about a mile away.  Yeah sure!  Fortunately, I live on the west side of the Kenai River valley and can actually do this by “targeting” a house across the valley.  This is not your typical urban setting.  Then you look through the scope and center the cross hairs on your mile-away target with the mount head oriented 90* right.  Rotate the mount head 180* to 90* left (or 270*) and see if the target is still centered in the cross hairs.  Keep tweaking the adjustment screws until the cross hairs remain centered on the target at 90* and 270*.  Like I said, its a pain.  How well does it work?  There is no illuminator so I shined my red flashlight at an oblique angle into the polar axis during alignment.  With the mount and telescope aimed at the North Celestial Pole, adjust the latitude and the altizimuth of the mount until Polaris is located in a small circle adjacent to the cross hairs.  Once polar-aligned, the mount did track quite well for visual observation.  I doubt if it would work well enough for photography.  I saw nothing in the instructions for polar alignment in the Southern Hemisphere.  Celestron needs to go back to the drawing boards on this accessory because it is pretty poor.

For the price, the newer version of the CG-5 and its many clones is a decent mount for mid-sized scopes.  The aluminum tripod is a waste and you should plan to replace it with wood.  If you plan to use it in temperature below 20*F, you’ll have to disassemble it and re-lubricate the bearing surfaces with a less viscous grease.  The dual axis drives like to eat batteries but work well-enough and become more economical if connected to shore power with an inexpensive transformer.  Any problems with clutch slippage are easily remedied with a some emery cloth or sandpaper.  The polar axis finder is a poor attempt at a polar axis finder and apparently cannot be used south of the equator.  In summary, I guess I’d say that this isn’t just a mount, its an adventure!

