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The positionof thealtitudeand azimuthmotorsaffects the gear mesh betweenthe final
gear on themotorsandthe largegearsattachedto the axes.Ifthe gear mesh is too loose,
you will have excessplay in the affected axis. Ifit is too tight, movementwill beroughor
may actually jam if the large drive gear is not perfectly circular(very common). Ifyou
notice excess play or the scope will not move throughits completerange andyou have
ruled out other factors discussed in theaxis adjustmentsections,you may be able to
improvethe situation by adjusting the motorpositionfor thataxis.Pleasenote thatthere
will always besome play; if these gears are too closelymeshedthey willnot movesmoothly.

The altitudemotoris mountedin the forkarmon a metal plate. It is accessibleafter
removingthe plastic coveron theoutside of the fork arm.The metal plate is secured to the
fork arm with four hex screws.Thereis a wide rangeof adjustmentavailable when these
four screws are loosened.To see thespacing between the gears you will need to remove the
tube ringasdiscussedabove in the section on disassemblyof the altitude axis.After adjust­
ing the motor position, testtheamountof free play andadjustagain if necessary.After you
aresatisfied,attachand adjustthe tube ring. Power up the scope and usethe up and down
arrowbuttonsto rotatethealtitudeaxis a complete 360°.Ifthemotoris straining,either
the nutinside the tube ring is too tight or thegears arebinding.If you determinethatthe
problemis thegears,you will need to allow moredistancebetween them.

The azimuthmotoris mountedat thebase of the fork arm ona smallmetalplate.It is
accessibleafter removingtheplastic cover on theoutsideof the forkarm. The metalplate
is securedto the baseof the mountwith threehex screws.Thereis a wide range ofadjust­
ment availablewhen these threescrews areloosened.To see the spacing between the gears
you will needto remove thebaseof the mountas discussedabove in thesection on disas­
sembly of theazimuthaxis.After adjusting themotorposition,test theamountof free play
and adjustagain if necessary.Afteryou are satisfied,attachand adjustthe base.Power up
thescopeanduse the leftand rightarrow buttons to rotate the azimuthaxis a complete
360°. If the motoris straining, either thenutunderneaththe baseis too tightor the gears
arebinding. If you determinethat the problemis the gears,you will need to allowmore
distancebetweenthem.

N exSta r 4
The NexStar 4 is the most difficult of thelittle NexStars to disassembleand adjust correctly.
Thereare twosectionsthatpotentiallyneedattention: the altitude axis and theazimuth
axis.Wewill discuss disassembly,lubrication,and reassembly/adjustment.Adjustments to
the altitudeaxis are themostcommonrequirementas it carriesthe weightof theoptical
tube directly.You will not likely find it necessaryto disassembleand lubricateyour tele­
scope forseveralyears. I would recommendlubricationonce every two orthreeyears,
unless your scopestartsto exhibitproblems preventingsmoothmotion.

Disassembly of the Altitude Axis First removethehandcontrolbracket
located in the fork arm.It is best to loosenthe screws slightly and thenhold theentiretele­
scope onits side with the fork arm down whileremovingthe screws.This helps toprevent
thescrews from falling insidethefork arm. If they do,you mustretrievethem,as otherwise
theywillbindthe gears in thebase.Afterremovingthe hook,you will seea nut attached to
thealtitudeaxis as shown inFigure 12.6.

Removethis nutwhilesupporting the opticaltube.Lay the nut and washers on a clean
cloth in the orderin whichyou remove them.It is criticalthat they are reassembledin the
same order.It is best to make aquick sketch of theorder of assemblyfor theseparts.At
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Figure 12.6. NexStar
4 with hand control
bracket and inside arm
cover removed. Photo

courtesy Don Hupp .

this point, the opticaltube, a large gear, and theshaft they both rideon will come free from
the fork arm. You will also find three nylon disks held in three recesseson the largegear.If
any of the nylon disks is missing,you will find it in theroundtrackinsidethe forkarm.
When reassembling,you mustpositionthese disks in the recesses in the gear.

Disassembly of the Azimuth Axis On thebottomof the base you will
find a large nut. Remove this nut and thewashersbeneath.Set them on a clean cloth in the
orderin which they areremovedto insure correctreassembly.It is best to make aquick
sketchof theorderof assemblyfor theseparts.Slide the base away from the rest of the
mount.

A largegear is found between the base and themount.Itwilleitherremain in themount
or come off with the base. Ineithercase, remove itas well and setit on a clean cloth.You
will also find three nylon disks at the end of three postson thebottomof the mount. These
disks supportthemountand slide along the topsurface of the large gear.Occasionally the
disks stick to the gear; if thishappens,place them back on the posts in the mount.

Between the gearandthe base you will find a fiber disk.This disk provides the slip that
allows themountto bemovedleftand rightby handwhile at the same timeproviding
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sufficient grip to drive themountduring normaluse.This disk and the surfaces it mates to
must be kept free of grease.

Cleaning and Lubrication Start by cleaning away old grease. For the large
gear removed from the base you may use an oldtoothbrushand kerosene in a small plastic
basin whileworking in awell-ventilatedarea.(Please do not usegasoline- it is extremely
flammable and the fumes are explosive!) To remove the slight residue left by thekerosene
and grease, spray-on automotivebreakcleanercan be used. Breakcleanerwill deform
plastic- use care!Do not immerse the fiber disk in anyliquids,althoughyou can use a
clean clothdampenedlightlywith alcohol to degrease the surfaces of the disk.Use alcohol
to completelydegreasethepartsthatmate to the fiber diskas well. Forotherparts,use
cotton swabs, lint-free cloths,and alcohol.

Apply high-qualitylithiumor syntheticgrease in the recesses for the nylon disks.A thin
coatingof grease is also needed on the surfaces that the disks slide on.Also, apply a small
amountof grease to the teeth of the large gears.

Reassembly and Adiustment of the Azimuth Axis Referring to
your sketch,reassembleallpartsin thecorrectorder.Tightenthe nutjust to thepointat
which the base nolongerrocks back and forth.This adjustmentis not assensitive as the
altitudeaxis, but if the nut is too tight, the scope will not slew left and rightsmoothlyand
might not slew at all at lower rates.If itis too loose,the fork arm will rock left and right.
Power up the scope and test theazimuthmotion.A little trial anderrormay berequired
before you aresatisfied with theresults.

If you cannotseem to get a goodadjustment,there is asecond nut on the top end of the
azimuthaxis. It is accessedunderthebatteryholderon top of the base. Gently pry the
batteryholderfrom the base,using carenot tobreakthe wires.Underthis cover you will
find a nut as shown in Figure 12.7.

Figure 12.7. NexStar
4 with base cover
removed . Photo courtesy

Don Hupp.
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This nut and the oneunderneaththe base work together to provide stability and smooth
movementof theazimuthaxis. The nutunderneaththe baseadjuststhe abilityof the
azimuthaxis to slip left and right. This is onlyimportantto protectthemotorand this
adjustmentmust be tight enough to drive theazimuthaxis securely.The nut foundunder
the base cover (on the top of the axis)adjuststhetensionof the axisagainstthe nylon
disks. Generally, the nutunderneaththe base can beadjustedas tight as you like. The nut
underthe base cover (on top) isadjustedto allowsmoothmovementwithout allowing the
fork arm to rock back and forth.It takes a little trial anderrorto get the best setting.

Reassembly and Adiustment of the Altitude Axis Referring to
your sketch, reassemble all parts in the correctorder.Tighten the nut until the altitude axis
does not rock back and forth. Push down on the front of the scope. If it moves too easily
(some experience will be called for), tighten the nut a bit and try again. If you tighten it too
much, themotorwill beunderexcessivestrain, up/downmotionwill not besmooth,and
the scope will use too muchbatterypower.Ifit takes significant effort to push the front of
the scope up or down,loosenthe nut a smallamount.When you thinkyou have it right,
connectpower and set the slew rate to1.Check toinsurethe scope will move at this slow
rate.Put in an eyepiece and focus on adistantobject. Check thatmotionis smoothwhile
observingthroughthe eyepiece.Ifnot,loosen the nut a very smallamountand test again.

Ifyou cannotseem to get a goodadjustment,thereis a secondnut locatedunderthe
optical tube.This nut and the one on theoutsideof the fork arm worktogetherto provide
stability andsmoothmovementof the altitudeaxis. The nutunderthe optical tube adjusts
the ability of thealtitudeaxis to slip up and down.This is importantto protectthemotor,
but thisadjustmentmust be tight enough tosupportthe weight of the opticaltube. The nut
found on the outside of the fork arm adjusts the tension of the axis against the nylon disks.
Generally, the nutundertheopticaltube can beadjustedas tight as you like (while still
allowing a good push on the front of the optical tube to cause it to slip) and the nut on the
outside of the fork arm is adjusted to allow smooth movement without allowing the optical
tube to rock back and forth.

It is a majortask to access thenutundertheopticaltube and afrustratingordealto
adjustcorrectly.Remove theoutsidenut (the oneunderthehandcontrolhook) and pull
the optical tube from the fork arm again.Next you must remove the gear from the optical
tube.It is necessaryto rotatethe gear to align thethreeholes with the screws below.The
best way to do thisis to put the assembly back in the fork arm and push down a bit on the
optical tube. This causes the optical tube to slip while the gearremainsin place. Check to
see if the holes and screws have lined up;if not, try again. Once you can access the screws,
remove them and the OTAwill finally come off the bracketattachedto the gear.

At this point,put the gear, optical tube bracket, and altitude axis back into the fork arm.
Tighten the nut shown in Figure 12.8by aquarterturn.Pull thebracketand nut from the
fork arm andreattachtheopticaltube. Reassembleeverythingand attempttoadjustthe
axis forsmoothmotion.It takes a little trial and error to get the best setting.

While thecomputersand motorsin a NexStar telescope provide the technologicalwonder
of its GoTo system, in many ways you are also at their mercy.None of the NexStar models
is truly usable without the electronicsfunctioningproperly.Fortunately,modernelectron­
ics are very reliable.With minimal care you can expect the electronics in your telescope to
last for many years.Here are some tips:
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Figure 12.8. Ne xStar
4 w ith optical tube
removed . Photo courtesy
Don Hupp.

• The mostimportantmeasure you can take is to becertainyou are using aproperpower
source.Severaloptionswerediscussedin Chapter8, but to review the mainpoints,use
only a 12Vd.c.power source with thecorrectconnector.It is crucial that theconnector
is wired for positive(+) in the center and negative (-) on theoutside.Reversingpolarity
can yielddisastrousresults.

• Neverdisconnector connect thehandcontrolwith the power applied.While this gener­
ally causes no problems, it can and has damaged some hand controls.

• Do not store your telescope in ahumidlocation.High humiditywill causecorrosionon
electronic contacts, causing unusual misbehavior. Other metal parts will also suffer.

• Use care whenconnectingaccessoriesto the"12V OUPUT" jack on the base of the
NexStar 8/11 GPS.It is only designedfor very low power draw.Celestronstatesthat
nothingratedhigherthan 750rnAshouldbeconnectedto this jack and Irecommenda
more conservative 500rnA.Too much power and you will damage the slipring inside the
base,resultingin acostlyrepair.This definitelyrulesoutdewstrips,but small acces­
sorieslike digital/CCOcamerasand focusmotors(if they run off 12V)shouldbejust
fine. You will be requiredto makeyour own power cablesthough.Note thatif you
connectmultipledevices, youmust add theirpower ratingsand insurethey do not
exceed 750 rnA.

• Do not allowliquids to enterthehandcontrolor telescopebase. I know, you would
never do that... but that cup of hot coffeehas been known to end up in places other than
my stomach. If this doeshappen,power offimmediatelyand pack it up for the night.
When you have everything in a well-lit location, remove any covers to allow the liquid to
dry morequickly. If you can, wipe up as much aspossible.Ifyou spill somethinginto
thehandcontrolit will likely foul thebuttoncontacts.Remove thehandcontrolcase
(thereare six small screws on the back), using care with the wires.Pick up as much of
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