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INTRODUCTION

Welcome to the Celestron world of amateur astronomy! For more than a quarter of a century, Celestron
has provided amateur astronomers with the tools needed to explore the universe. The Celestar line of
telescopes continue in this proud tradition combining large aperture optics with ease of use and portability.
With amirror diameter of 8 inches, your Celestar telescope has alight gathering power of 841 times that of
the unaided human eye. Y et despite its large aperture, the Celestar optical system is extremely compact
and portable because it utilizes the Schmidt-Cassegrain design. This means you can take your Celestar
telescope to the mountains or desert or wherever you observe.

The Celestar telescope is made of the highest quality materials to ensure stability and durability. All this
adds up to atelescope that gives you alifetime of pleasure with aminimal amount of maintenance. And,
your Celestar telescope is versatile — it grows as your interest in astronomy grows.

Y our Celestar telescope however, is not limited to astronomical usage alone. It can also be used for
terrestrial viewing to study the world around you. All you need to do is take the time to familiarize
yourself with your Celestron telescope and its operation.

HOW TO USE THISMANUAL

Thismanual is designed to instruct you in the proper use of your Celestar telescope. The instructions are
for assembly, initial use, long term operation, and maintenance. There are seven major sectionsto the
manual. The first section coversthe proper procedure for setting up your Celestar telescope. Thisincludes
setting up the tripod, attaching the tel escope to the mount, balancing the telescope, etc.

The second section deals with the basics of telescope use. Topicsinclude focusing, aligning the finder, and
taking your first look. The third section deals with the basics of astronomy which includes the celetial
coordinate system, the motions of the stars, and polar alignment. The fourth section deals with celestial
observing covering visual observations of the planets and deep-sky objects. Using both the setting circles
and star hopping are discussed. The fifth section covers celestial photography working from the easiest to
the most difficult. The last major section is on telescope maintenance, specifically on cleaning and
collimation. Keeping your Celestar telescope in proper collimation is the single most important thing you
can do to ensure it performs well.

In addition to the major sections mentioned previously, there isalist of optional accessories for your
Celestar telescope that include a brief description of its purpose. Thisis the section to consult when you've
mastered the basics and ready for new, more challenging observations. The final part of this manual
contains alist of objectsthat can be observed through your Celestar telescope. Included are the
coordinates for each object, its brightness, and a code which indicates what type of an object itis. In
addition, thereisalist of bright stars used for aligning the setting circles.

Read the assembly instructions through completely before you attempt to set up your Celestar telescope.
Then, once you' ve set up your Celestar telescope read the section on ‘ Telescope Basics' before you take it
outside and useit. Thiswill ensure that you are familiar with your telescope before you try to use it under
adark sky. Sinceit will take afew observing sessionsto familiarize yourself with your Celestar telescope
you should keep this manual handy until you have fully mastered your telescope’ s operation. After that,
save the manual for future reference.
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A WORD OF CAUTION

Your Celestar telescope is designed to give you hours of fun and rewarding observations. There are,
however, afew thingsto consider before using your telescope that will ensure your safety and protect your
equipment.

WARNING ! NEVER LOOK DIRECTLY AT THE SUN WITH THE NAKED EYEORWITH A
TELESCOPE. PERMANENT AND IRREVERSIBLE EYE DAMAGE MAY RESULT.

NEVER USE YOUR TELESCOPE TO PROJECT AN IMAGE OF THE SUN ONTO ANY SURFACE.
INTERNAL HEAT BUILD-UP CAN DAMAGE THE TELESCOPE AND/OR ANY ACCESSORIES
ATTACHED TOIT.

NEVER USE AN EYEPIECE SOLAR FILTER OR A HERSCHEL WEDGE. INTERNAL HEAT
BUILD-UPINSIDE THE TELESCOPE CAN CAUSE THESE DEVICES TO CRACK OR BREAK,
ALLOWING UNFILTERED SUNLIGHT TO PASS THROUGH TO THE EYE.

NEVER LEAVE THE TELESCOPE UNSUPERVISED, EITHER WHEN CHILDREN ARE PRESENT
ORWITH ADULTSWHO MAY NOT BE FAMILIAR WITH THE CORRECT OPERATING
PROCEDURES OF YOUR TELESCOPE.

NEVER POINT YOUR TELESCOPE AT THE SUN UNLESS YOU HAVE THE PROPER SOLAR
FILTER. WHEN USING YOUR TELESCOPE WITH THE CORRECT SOLAR FILTER, ALWAY S
COVER THE FINDER. ALTHOUGH SMALL IN APERTURE, THISINSTRUMENT HAS ENOUGH
LIGHT GATHERING POWER TO CAUSE PERMANENT AND IRREVERSIBLE EYE DAMAGE. IN
ADDITION, THE IMAGE PROJECTED BY THE FINDER ISHOT ENOUGH TO BURN SKIN OR
CLOTHING.
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THE SCHMIDT-CASSEGRAIN OPTICAL SYSTEM

A telescope is nothing more than an instrument that collects and focuses light. The nature of the optical
design determines how the light isfocused. Some telescopes, known as refractors, use lenses while others,
known as reflectors, use mirrors. The Schmidt-Cassegrain optical (or Schmidt-Cass for short) system uses
a combination of mirrors and lenses and is referred to as a compound or catadioptric telescope. This
unique design offers large diameter optics while maintaining very short tube lengths, making them
extremely portable. This makesthem extremely popular among amateur astronomers. The Schmidt-
Cassegrain system consists of a zero power corrector plate, a spherical primary mirror, and a secondary
mirror. Once light rays enter the optical system, they travel the length of the optical tube three times.

Inside the optical tube you will notice a black tube (not illustrated) that extends out from the center holein
the primary mirror. Thisisthe primary baffle tube which prevents stray light from passing through to the
eyepiece or camerawithout striking the primary or secondary mirrors.

—7 [
AN ‘ Schmidt
Primary Mirror / Corrector

l Plate
) ] <
Secondary Mirror
<
[\ \
Focal Plane

Figure 1-1. This cross-section diagram showsthe light path of the Schmidt-Cassegrain optical
system. Notethat thelight raystravel the length of the telescope tube three times, making thisa
compact design. Notethat the curve of the corrector plateisgreatly exaggerated.
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ASSEMBLING YOUR CELESTAR

The complete line of Celestar models are fork mounted tel escopes with built-in single motor gear drives.
The Celestar 8 and Celestar 8 computerized have a spur gear drive powered by a single 9-volt battery while
the Celestar Deluxe 8 and Celestar Deluxe 8 computerized are worm gear driven powered by two 9-volt
batteries. All models can also run off external AC or DC power. All come standard with the Starbright™
coating, an enhanced multilayer aluminum coating on the primary and secondary mirrors for increased
reflectivity. Also, the corrector isfully coated to allow maximum light transmission.

The Celestar 8' s are shipped in two boxes. One contains the standard Wedgpod, a combination wedge and
tripod. One contains the telescope with all the standard accessories, which are:

*  25mm SMA Ocular 1-1/4"

e Visua Back 1-1/4"

e  Star Diagona 1-1/4"

*  6x30mm Finder With Bracket

e LensCap
e 9-volt Alkaline Battery
« Bolt Pack

The Celestar Deluxe 8's are shipped in four boxes. The telescope, the standard wedge, and the standard
adjustable height tripod each are contained in its own box. And one box contains all the standard
accessories, which are;

e 26mm Plsd Ocular 1-1/4"

e Visua Back 1-1/4"

e  Star Diagonal 1-1/4"

e 9x50mm Finder with Bracket

» Hand Controller with cable

e  Car Battery Adapter

+  Two 9-volt Alkaline Batteries (packaged with telescope)

e Lens Cap (packaged with telescope)

»  Declination motor with cable (packaged with tel escope)

In addition to the above listed accessories, the computerized models also come with standard optical
encoders and an Advanced Astro Master®. This unit isinstalled on the fork mount and is virtually ready to
use.

UNPACKING YOUR CELESTAR 8/CELESTAR DELUXE 8
Remove the Wedgpod (or the wedge and tripod), the telescope, and the standard accessories from their
respective boxes. Save the boxes since you may want to ship your telescope via a common carrier at some
time in the future. To assemble the Celestar 8, you will need a 3/16” and a5/16” Allen wrench and a

Phillips screw driver.

Use the diagram on the following page (Figure 2-1, Figure 2-2) to familiarize yourself with the various
parts of your Celestar telescope.

The Computerized models are identical with the exception that the Advanced Astro Master comesinstalled.

8 Assembling your Celestar
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Finder Objective

Finder Bracket

Finder
DEC Clamp
/ Eyepiece
DEC Slow \ .
Motion Knob Star Diagonal
R. A. Clamp
R. A. Slow
Tilt Plate / AN Motion Knob
: : ; Drive Base
Wedgpod / \ Optional Hand Control
Figure 2-1 -- Celestar 8
Finder Objective
DEC Clamp \ /‘// Finder Bracket
A ) Finder

: \ Evepiece

\ Star Diagonal

R A Clamp

DEC Motor
Housing

DEC Slow

Motion Knob R A S|
Tilt Plate ——— = @8 - 43 SI0W
! _ Motion Knob
o A Drive B
Wedge _—— B " rive e
0! Hand Controller

Figure 2-2 -- Celestar 8 Deluxe

Assembling your Celestar
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SETTING UP THE TRIPOD
(For Celestar Deluxe 8 And Celestar Deluxe 8 Computerized Only)

For maximum rigidity, the Celestron field tripod has aleg support bracket. This bracket fits snugly against
the tripod legs, increasing stability while reducing vibration and flexure. However, the tripod is shipped
with each arm of the leg support bracket in between the legs so the tripod legs can collapse. To set up the

tripod:

1. Hold thetripod with the head up and the legs pointed toward the ground.

2. Pull the legs away from the central column until they will not separate any further. A small stop on the

top of each tripod leg presses against the tripod head to indicate maximum separation.

3. Rotate the tension knob (located underneath the support bracket on the central column) clockwise until

it is close to the bottom of the central column.

4. Turn the leg support bracket until the cups on the end of each bracket are directly underneath each leg.

5. Rotate the tension knob counterclockwise until the bracket is secure against the tripod legs. Do not

over tighten.

The tripod will now stand by itself. Once the wedge and telescope are attached to the tripod, readjust the

tension knob to ensure that the leg support bracket is snug. Once again, do not over tighten!

Tripod Head

Centra Column

Leg Support Bracket

Tension Knob

Figure 2-3

10 Assembling your Celestar
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ADJUSTING THE TRIPOD HEIGHT
(For Celestar Deluxe 8 And Celestar Deluxe 8 Computerized Only)

The tripod that comes with your Celestar Deluxe 8 telescope is adjustable. To adjust the height at which
the tripod stands:

1. Loosen the extension clamp on one of the tripod legs (see figure 2-3).

2. Extend theleg to the desired height.

3. Tighten the extension clamp to hold theleg in place.

4

Repeat this process for each of the remaining legs.
Y ou can do thiswhile the tripod legs are till folded together.

Remember that the higher the tripod legs are extended, the less stable it is. For casual observing, this may
not pose a problem. However, if you plan on doing photography, the tripod should be set low to ensure
stability. A recommended height is to set the tripod in such a manner that you can look directly into the
eyepiece on the telescope with a diagonal while seated.

ATTACHING THE WEDGE TO THE TRIPOD
(For Celestar Deluxe 8 And Celestar Deluxe 8 Computerized Only)

Your Celestar Deluxe 8 telescope has a clock drive built into the base to track the stars as they move across
the sky from east to west. However, for this drive to be useful, the telescope’ s axis of rotation should be
made parallel to the Earth’s axis. The wedge, which comes standard with both tel escopes, allows you to
tilt the telescope’ s axis of rotation. This processis known as polar alignment and is described in the
section by the same name. The wedge, like the tripod, is fully assembled and only needs to be attached to
the tripod.

Thetripod has six holes on its base for mounting equipment. Three of the holes are threaded with 5/16-18
threads and three of the holes are open. The three open holes are for mounting a different telescope in the
Celestron line. To mount awedge to the tripod, the three threaded holes are used.

To attach the wedge to the tripod:

1. Placethethree dots on the wedge over the three threaded holes in the tripod head.

2. Thread the three 5/16-18x1" socket head cap screws and washers into the holes until tight (see figure
2-5)

3. Tighten the screws until the wedge cannot be moved side to side. These can be loosened later for
polar alignment.
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Wedge\

Bolts i

Threaded Hole: ~

Trippd—ouo

Figure 2-4

SETTING UP THE WEDGPOD
(For Celestar 8 And Celestar 8 Computerized Only)

The Wedgpod comes pre-assembled. Just remove it from the box, stand it up, and separate the tripod legs.
There are stops that set the proper angle of the legs.

LATITUDE ADJUSTMENT

Before attaching the tel escope to the wedge/Wedgpod, you must adjust the wedge/Wedgpod to the proper
latitude. To do so:

1. Loosen the four socket head screws that hold thetilt plat in place. They are located on the side plates
of the wedge (two on each side). You'll need a 3/16” Allen wrench.

2. Movethetilt plate until the latitude scale indicates the latitude of your observing site. The latitude
scaleison the side plate. The center of the bolt serves as the marker.

3. Tighten the socket head screws on the side plates to hold the tilt plate in place.

Y ou are now ready to attach the telescope to the wedge/Wedgpod.
ATTACHING THE CELESTAR TO THE WEDGE / WEDGPOD

For astronomical viewing, you should mount the telescope on the wedge/wedgpod. Thiswill allow you to
polar align the telescope, use the setting circles and the clock drive. To mount the tel escope on the wedge:
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1. Lay thetelescope on its side and locate the three threaded holes in the bottom of the drive base.

2. Partidly thread one of the three 3/8"-16 bolts (supplied in the bolt pack) into the hole that is opposite
the rectangular portion of the base.

3. Pick the telescope up by the fork tines and position it above the tripod. It should be oriented so that
the telescope is over the tripod with the base pointing toward the tilt plate.

4. Slidethe bolt into the slot on the top of thetilt plate.

Drive Base

3/8"-16 Bolt

Sot —ouo

Tilt Plate ——— C

Figure 2-5

1. Tighten the bolt slightly so that the bottom of the drive base is flush to the tilt plate. Do not tighten it
fully or you will not be able to move the base enough to insert the two remaining bolts. If you do not
tighten the bolt at all, the drive base may be tilted slightly preventing the remaining two bolts from
threading straight in.

2. Movethe base of the telescope until the two remaining holesin the drive base line up with the holesin
the tilt plate on the wedge.

3. Insert the screws and tighten all three completely.
4. Thereisno need to loosen these until you are ready to remove the telescope from the wedge/wedgpod.
INSTALLING THE FINDER

The Celestar 8 comes with a 6x30 finderscope which has an 7° field-of-view. The Celestar Deluxe 8
comes with a 9x50 finder, which has a 5.8° field of view. The specifications for a finderscope, 6x30 or
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9x50, stand for the magnification and the aperture, in millimeters, of the scope. So, a 6x30 finder
magnifies six times and has a 30mm objective lens.

To ensure that the finder and bracket are not damaged during shipping, they are not attached to the
telescope at the factory. Start by removing the finder and hardware from the plastic wrapper. Included are
the following:

Celestar 8

6x30mm Finderscope

Rubber O-Ring

Three Nylon Thumbscrews (10-24x1/2)
Two Phillips Pan Head Screws (10-24x5/8)

Celestar Deluxe 8

9x50mm Finderscope

Rubber O-Ring

Three Nylon Thumbscrews (10-24x1/2)
Two Phillips Pan Head Screws (10-24x5/8")

Mounting the finder is a two-step process and is the same for the Celestar 8 and the Celestar Deluxe 8.
First you mount the bracket to the telescope, then mount the finder in the bracket.

14

ATTACHING THE FINDER BRACKET

Locate the two holesin the rear cell of the telescope just left of center (when looking from the back of
the tube).

Remove the tape covering the two holes. The tape prevents dust and moisture from entering the
optical tube before installing the finder.

Place the finder bracket over the holes. Orient the bracket so that the ring with the holes for the
adjustment screwsis closer to the rear cell of the telescope (see Figure 2-6).

Thread the screwsin by hand and then tighten with a Phillips screw driver.

Thumbscrews

Finder

Bracket \
) Screws
2 Holes
.\ Rear
—"" Cell

Figure 2-6

Assembling your Celestar



Celestar Manual

ATTACHING THE FINDER TO THE BRACKET

With the bracket firmly attached to the telescope, you are ready to attach the finder to the bracket.

1.

6.

7.

Thread the three nylon thumbscrews into the finder bracket. Tighten the screws until the heads are
flush with the inner diameter of the bracket ring. Do not thread them in completely or they will
interfere with the placement of the finder.

Slide the rubber O-ring onto the back (i.e., eyepiece end) of the finder. 1t may need to be stretched a
little.

Position the O-ring on the main body of the finder so that it istoward the front (i.e., objective) end of
the finder.

Slide the end of the finder where the eyepiece mountsinto the front of the bracket. Push it back until
the end of the finder, where the eyepiece attaches, is past the back ring of the bracket , but NOT so far
that the O-Ring is snug inside the back ring.

Slide the O-Ring toward the back(i.e., eyepiece end) of the finder.

Push the finder back until the O-Ring is snug inside the back ring of the finder bracket.

Hand tighten the three nylon-tipped thumbscrews until snug.

To properly align the finder, please see the section on “ Aligning the Finder.”

Finder

Figure 2-7

REMOVING THE LENS CAP

The Celestar lens cap utilizes a bayonet-type locking mechanism to hold it in place. To remove the lens
cap, hold the cover firmly and rotate the outer edge 1/2" counterclockwise and pull off.
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INSTALLING THE VISUAL ACCESSORIES

Installing the ocular and other visual accessoriesisthe same for both the Celestar 8 and Celestar Deluxe 8.

The Visual Back

The visual back allows you to attach most visual accessoriesto the telescope. If you use a 1-1/4" star
diagonal or if you want to insert the eyepiece into the telescope without a diagonal, then attach the visual
back to the rear cell on the back of the telescope (see Figure 2-8). To attach the visual back:

1. Remove the protective cap from the back of your telescope. It is pressed onto the rear cell.

2. Placethe dip ring on the visual back over the threads on the rear cell.

3. Tighten by rotating the slip ring clockwise until tight.

Once thisis done, you are ready to attach other accessories such as eyepieces, and diagonal prisms. If you
want to remove the visual back, rotate the dlip ring counterclockwise until it is free of the rear cell.

Rear Cell Eyeplece The Star Diagonal

/ The star diagonal isa prism

that divertsthelight at a
right angle from the light
path of the telescope. For

astronomical observing, this
allowsyou to observe in
positions that are more
comfortable than if you were
\ to look straight through. To
l Star

attach the star diagonal:

Diagonal
Visual 1. Turnthe thumbscrew on
Back the visual back until its
tip no longer extends
into (i.e., obstructs) the
inner diameter of the
visual back.

Figure 2-8
2. Slide the chrome portion of the star diagonal into the visual back.
3. Tighten the thumbscrew on the visual back to hold the star diagonal in place.

If you wish to change the orientation of the star diagonal, loosen the thumbscrew on the visual back until
the diagonal rotates freely. Rotate the diagonal to the desired position and tighten the thumbscrew.
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Figure 2-9

(o o

The Eyepieces

The eyepiece, or ocular, isthe optical element that
magnifies the image focused by the telescope.
The eyepiecefits either into the visual back
directly or into the star diagonal. Toinstall an

eyepiece:

1. Loosen the thumbscrew on the star diagonal
so that it does not obstruct the inner diameter
of the eyepiece end of the diagonal.

2. Slide the chrome portion of the eyepiece into
the star diagonal.

3. Tighten the thumbscrew on the diagonal to
hold the eyepiece in place.

To remove the eyepiece, |oosen the thumbscrew
on the star diagonal and dlide the eyepiece out.

In addition to barrel diameter, eyepieces are also referred to in terms of their focal length. The focal length
of each eyepiece is printed on the eyepiece barrel. The longer the focal length (i.e., the larger the number),
the lower the eyepiece power and the shorter the focal length (i.e., the smaller the number), the higher the
magnification. Generally, you will use low-to-moderate power when viewing. For more information on
how to determine power, see the section on “ Calculating Magnification.”

Barrel diameter isthe diameter of the barrel that didesinto the star diagonal. Standard barrel diameters are
96", 1.25", and 2". The Celestar 8 and Celestar Deluxe 8 come standard for use with 1.25” barrel

eyepieces.
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MOVING THE TELESCOPE IN R.A. AND DEC

Pointing the telescope is done by moving the telescope in right ascension, or R.A. for short, and
declination, or DEC for short (see Figure 2-11). Right ascension corresponds to east/west movement while
declination corresponds to north/south movement. To make considerable directional changes:

Dec DEC
Slow Tangent
Motion Arm
Knob
\
Threaded
Rod
Figure 2-10

1. Loosenthe R.A. and DEC clamps on the mount.
2. Movethetelescope until pointing in the desired direction.
3. Lock the R.A. and DEC clamps to hold the telescope in place.

For fine adjustment in declination, simply turn the declination slow
motion knob. The DEC clamp does NOT have to be loosened. Once
you have the desired target, stop rotating the DEC slow motion knob. 1f
the DEC slow motion knob will not turn, the DEC travel arm may have
reached the end of the threaded rod. To correct this, rotate the DEC
dlow motion knob in the opposite direction until the travel arm isin the
center of the fork tine (see figure 2-10). Release the DEC clamp and
manually center the object you were looking at. Tighten the DEC
clamp and the DEC slow motion knob will again allow fine adjustments
in both directions. The Celestar Deluxe is equipped with a standard
DEC motor for vibration free fine adjustment. Refer to the section
“Using The Celestar Deluxe Drive” in this manual for information on

operation and maintenance of the DEC motor.

For fine adjustments in right ascension, release the R.A. clamp until the R.A. slow motion knob rotates
freely. Turn the R.A. slow motion knob until the desired object is centered. Once centered, tighten the
R.A. clamp by turning it clockwise. The clamp must be sufficiently locked for the drive motors to engage

and move the telescope.

WARNING:

DO NOT TURN THE R.A. SLOW MOTION KNOB WHEN THE R.A. CLAMPIS

INTHE FULLY LOCKED POSITION. DO NOT FORCE THE FORK MOUNT TO SWIVEL
WHEN THE R.A. CLAMPISFULLY ENGAGED.

Figure2-11
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The telescope comes equipped with setting circles to help you locate
objectsin the night sky. The DEC setting circleis in degree increments
whilethe R.A. setting circleisin hour and minute increments with a
marker every five minutes. The numbers on the inner circle are for the
northern hemisphere while those on the outer circle are for the southern
hemisphere.

INSTALLING THE R.A. ENCODER
(Celestar 8 Computerized and
Celestar Deluxe 8 Computerized Only)

The Celestar 8 Computerized and the Celestar Deluxe 8 Computerized
areidentical to the Celestar 8 and the Celestar Deluxe 8 with the
exception that they comes with the Advanced Astro Master attached.
The Advanced Astro Master isfully installed and tested at the factory.
The R.A. encoder isremoved in order for the telescope to be placed in
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the storage position. Hereishow to install the R.A. encoder (please refer to Figure 2-12 and Figure 2-13
for al installation procedures):

1.

2.

6.

Swing the tel escope through the fork tines so that it is pointing straight up.
Slide the R.A. encoder shaft through the hole in the R.A. encoder bracket (i.e., the long, flat bracket).

Place the lock washer and nut over the encoder shaft and tighten fully. Thiswill hold the encoder to
the bracket.

Slide the R.A. encoder shaft into the R.A. encoder coupling screw (Celestar 8) or the hollow bolt
(Celestar Deluxe 8). Tighten the #6-32x5/16" socket set screw on the side of the R.A. encoder
coupling screw/hollow bolt to hold the R.A. encoder shaft in place.

For the Celestar Deluxe 8, place the slotted end of the R.A. bracket over the threaded cylindrical

spacer and insert the 8-32x1/4" screw into the threaded cylindrical spacer. Tighten the screw to hold
the bracket in place (refer to figure 2-12).

R.A. Encoder

g32phillipsPan  §— RA. Encoder Bracket

Head Screw
R.A. Encoder Nut
Washer _
( / Hollow Bolt

/ 6-32 Socket Set Screw
~

Spacer Figure 2-12

For the Celestar 8, place the dotted end of the R.A. bracket over the hollow cylindrical spacer and

insert the 8-32x1" screw through the spacer and thread it into the threaded hole on the fork. Tighten
the screw to hold the bracket in place (refer to Figure 2-13).
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8-32 Phillips R.A. Encoder

Pan Head

Encoder Bracket

Encoder Lock Nut

/ Knurled R.A. Coupling

D
@ Screw

%  ——— ©ro2Socket Sat Screw
@ ___— Washer

.

Figure 2-13

Theinstallation of the R.A. encoder of the Advanced Astro Master is now complete. Keep in mind that the
R.A. encoder must be removed when returning the telescope to the storage position. Now connect the blue
connector on the cable to the five pins on the R.A. encoder, plug the phone jack type connector to the
Advanced Astro Master module, and the telescope is ready for hours of observing fun.

Please see the Advanced Astro Master instruction manual for complete operational information.
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ADVANCED ASTRO MASTER SETUP
(For Celestar 8 Computerized and Celestar Deluxe 8 Computerized Only)
(See the Advanced Astro Master manual for compl ete directions)

Once the Advanced Astro Master (AAM) is attached to the telescope, there are a few steps that need to be
taken to make sure the AAM is set up for the Celestar 8. Although the AAM should already be set up for
the Celestar 8, it isgood practice to check and to familiarize yourself with the navigation process of the
AAM.

To setup the AAM, follow these steps:

1.

Roughly polar align the telescope as explained in “Latitude Scale Polar Alignment Method” of the
“Polar Alignment” section of the chapter, “ Astronomy Basics’.

Attach the AAM to the telescope.
Turn on the AAM.

The screen should read, “SET DEC = 0". Set the telescope’ s declination to 0° (see the section,
“Telescope Basics’). Hit enter.

The AAM screen should read “MODE ALIGN STAR”. Pressthe down arrow once to scroll to the
“MODE SETUP’ screen.

Press enter. Use the up/down arrow to scroll to the appropriate mount. For aroughly aligned fork
mount, (i.e. , the Celestar 8 Computerized) set the mount typeto “EQ”. Pressenter. (If you are
accurately polar aligned then set the mount as“EP”.)

Press enter at the “SCROLL 5" window.

At the Chart screen, select SA or UA. This defines what reference numbers will be applied to the
stars. The star reference numbers will either match those of the Star Atlas 2000 (SA) or Uranometria
2000 (UA). Hit enter.

In the next screen, you will set the encoder ratios and polarities. AZ should be set at -4000. Hit enter
to scroll the cursor through each number and use the up/down arrows to set the numbers. AL should
be set to +2160.

The AAM isnow set up for the telescope. Steps 5 through 8 should already be set by the factory, so you
may not have had to change anything. To use the AAM, you need to align the computer to the sky by
using the “MODE ALIGN STAR” screen. Refer to the AAM manual for complete instructions.
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TRANSPORTING YOUR CELESTAR/CELESTAR DELUXE 8

Y ou may leave your Celestar/Celestar Deluxe 8 fully set up in the house and carry it outside for a casual
observing session. However, since the telescope is large and somewhat heavy on the tripod, you may want
to remove the tel escope and drive from the Wedgpod or tripod/wedge when moving it. To do so:

1. Remove thetwo lower boltsthat hold the drive base to the tilt plate of the wedge or Wedgpod.

2. Partialy loosen the top bolt that holds the drive base to the tilt plate by rotating it approximately half a
turn.

3. Hold the telescope by the fork arms and dlide it up, off the wedge/Wedgpod.

The Wedgpod can now be carried outside and the telescope reattached. For the Celestar Deluxe, since the
wedge does not interfere with the tripod at all, it can be left in place once firmly attached. This holds true
even if you are transporting your telescope to aremote dark site observing location. The tripod legs can be
collapsed and folded back together with the wedge in place.

However, if you are planning atrip to a remote site, you should remove the tel escope from the wedgpod or
tripod/wedge, and return it to its box. The tripod/wedgpod legs can be transported with its legs folded back
together.

STORING YOUR CELESTAR/CELESTAR DELUXE 8
When not in use, all lens and eyepiece covers should be put back in place. Thiswill reduce the amount of
dust build-up on al optical surfaces and reduce the number of times you need to clean your instrument.

Y ou may want to return everything to its original shipping container and store it there. If thisisthe case,
all optical surfaces should be covered to prevent dust build-up.
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TELESCOPE BASICS

Once your telescopeis fully assembled, you are ready for your first look. This section deals with some of
the basics of telescope operation.

IMAGE ORIENTATION

The image orientation changes depending on how the eyepieceis inserted into the telescope. When using
the star diagonal, the image is right-side-up, but reversed from left-to-right (i.e., reverted). If inserting the
eyepiece directly into the visual back (i.e., without the star diagonal), the image is upside-down and
reversed from left-to-right (i.e., inverted). Thisisnormal for the Schmidt-Cassegrain design. These
orientations apply to the telescope’ s finder as well.

Actual image orientation,
as seen with an erect
image diagonal

Reversed from left to
right, as viewed with a
star or mirror diagonal

Inverted, as viewed with
an eyeplece inserted
directly into the rear cell
of the telescope (i.e.,
visual back)

Figure 3-1

Telescope Basics
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FOCUSING

The Celestar 8 focusing mechanism controls the primary mirror which is mounted on aring that slides back
and forth on the primary baffle tube. The focusing knob, which moves the primary mirror, is on the rear
cell of the telescope just right of the star diagonal and eyepiece. Turn the focusing knob until the image is
sharp. If the knob will not turn, it has reached the end of itstravel on the focusing mechanism. Turn the
knob in the opposite direction until theimage is sharp. Once animage isin focus, turn the knob clockwise
to focus on a closer object and counterclockwise for a more distant object. A single turn of the focusing
knob moves the primary mirror only dightly. Therefore, it will take many turns (about 40) to go from
close focus (approximately 25 feet) to infinity.

For astronomical viewing, out of focus star images are very diffuse, making them difficult to see. If you
turn the focus knob too quickly, you can go right through focus without seeing theimage. To avoid this
problem, your first astronomical target should be a bright object (like the Moon or a planet) so that the
image is visible even when out of focus.

Critical focusing is best accomplished when the focusing knob is turned in such a manner that the mirror
moves against the pull of gravity. In doing so, any mirror shift isminimized. For astronomical observing,
both visually and photographically, thisis done by turning the focus knob counterclockwise.

ALIGNING THE FINDER

The Celestar 8 comes with a 6x30mm finder (9x50mm for Celestar Deluxe 8) which helps you aim the
main tel escope at distant objects that would be hard to find in the narrow field of the main optics. Thefirst
number used to describe the finder is the power or magnification while the second number is the diameter
of the objective lensin millimeters. For example, the Celestar 8 finder isa6x30. Thismeansit is 6 power
and has a 30mm objective lens. Incidentally, power is aways compared to the unaided human eye. So a6
power finder magnifies images six times more than the human eye. To make the alignment process alittle
easier, you should perform this task in the daytime when it is easier to locate objects in the telescope
without the finder. To align the finder:

1. Choose a conspicuous object that isin excess of one mile away. Thiswill eliminate any possible
parallax effect between the tel escope and the finder.

2. Point your telescope at the object you selected and center it in the main optics of the telescope.
3. Lock the R.A. and DEC clamps to hold the telescope in place.
4. Check the finder to see where the object is located in the field of view.

5. Adjust the black thumb screws on the finder bracket, tightening one while loosening another, until the
cross hairs are centered on the target.

6. Tighten each black thumb screw a quarter of aturn to ensure that they will not come loose easily.
The image orientation through the finder isinverted (i.e., upside down and reversed from left-to-right).

Because of this, it may take a few minutes to familiarize yourself with the directional change each screw
has on the finder.
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YOUR FIRST LOOK
With the telescope fully assembled and all the accessories attached, you are ready for your first look. Y our

first look should be done in the daytime when it is easier to locate the locking clamps and slow motion
knobs. Thiswill help to familiarize you with your Celestar 8, thus making it easier to use at night.

Daytime Observing
As mentioned in the introduction, your Celestron Celestar telescope works well as a terrestrial spotting
scope. When not used to examine objects in the night sky, it can be used to study objects here on Earth.

WARNING ! NEVER POINT YOUR TELESCOPE AT THE SUN UNLESSYOU HAVE THE
PROPER SOLAR FILTER. PERMANENT AND IRREVERSIBLE EYE DAMAGE MAY RESULT
ASWELL ASDAMAGE TO YOUR TELESCOPE. ALSO, NEVER LEAVE YOUR TELESCOPE
UNATTENDED DURING A DAYTIME OBSERVING SESSION, ESPECIALLY WHEN
CHILDREN ARE PRESENT.

1. Find adistant object that isfairly bright.

2. Insert alow power eyepiece (i.e. onewith along focal length 25mm) into the telescope.

3. Releasethe R.A. and DEC clamps and point the telescope in the direction of the object you selected.
4. Locate the abject in your finder.

5.  Movethe telescope by hand until the object is centered in the finder.

6. Lock the R.A. and DEC clamps to hold the telescope in place.

7. Look through the main optics and the object will be there (if you aligned the finder first).

8. Usethe slow motion knobsto center the object if needed. Remember, you should not use the drive for
terrestrial viewing.

Try using different optional eyepieces to see how the field changes with various magnifications.

Nighttime Observing

Looking at objectsin the sky is quite different from looking at objects on Earth. For example, many
objects seen in the daytime are easy to see with the naked eye and can be located in the telescope by using
landmarks. In the night sky, many objects are not visible to the naked eye. To make things easier, you are
better off starting with a bright object like the Moon or one of the planets. Hereisa quick description to
get you started. A more detailed description is found under the section on “Visual Observing.”

1. Orient the telescope so that the polar axisis pointing as close to true north as possible. (The fork arms
indicate which direction the polar axisis pointing.) You can use aland mark that you know faces
north to get you in the general direction.

2. If you are observing with the Celestar 8, shim the Wedgpod legs until the mount isleveled. If you are

using the Celestar Deluxe 8, extend or retract each of the three tripod legs until it is at your preferred
height and the mount is leveled.
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3. Adjust the wedge in altitude until the latitude indicator points to the latitude of the site from which you
are observing.

4. Insert alow power eyepiece (i.e., one with along focal length 25mm) into the telescope to give you
the widest field possible.

5. Turnthe clock drive on.

6. Loosen the right ascension and declination clamps and point the telescope at the desired target. The
Moon or one of the brighter planetsisan ideal first target.

7. Locate the object in the finder, center it, and then look through the telescope.
8. Turnthe focus knob until the imageis sharp.
9. Take your time and study your subject. If observing the Moon, look for small detailsin the craters.

That's all thereisto using your Celestar telescope. However, do not limit your view of an object to a
single eyepiece. If you purchase other eyepieces of varying focal lengths, you can view at different
magnifications.

NOTE: If not using the clock drive, the starswill appear to drift out of the field of view. Thisisdueto the
Earth’srotation. In fact, any celestial object, day or night, will drift out of the field unless the
telescope has been polar aligned and the clock driveis running. More on thisin the section on
“Polar Alignment.”

CALCULATING MAGNIFICATION

Y ou can change the power of your Celestron telescope just by changing the eyepiece (ocular). To
determine the magnification of your Celestron telescope, simply divide the focal length of the telescope by
the focal length of the eyepiece used. In equation format, the formulalooks like this:

Focal Length of Telescope
M agnification = [T
Focal Length of Eyepiece

Let's say, for example, that you are using a 25mm eyepiece. To determine the magnification you simply
divide the focal length of your Celestron Telescope (let us use the Celestar telescope which has afocal
length of 2032mm) by the focal length of the eyepieces (25mm for the Celestar 8 and 26mm for the
Celestar Deluxe). Dividing 2032 by 25 yields a magnification of 81 power. A 26mm Pldss yieldsa
magnification of 78 power with the Celestar telescope.

Although the power is variable, each instrument under average skies has alimit to the highest useful
magnification. The general ruleisthat 60 power can be used for every inch of aperture. For example, the
Celestar telescope is 8" in diameter. Multiplying 8 by 60 gives a maximum useful magnification of 480
power. Although thisis the maximum useful magnification, most observing is done in the range of 20 to
35 power for every inch of aperture which is 160 to 280 times for the Celestar tel escope.
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DETERMINING FIELD OF VIEW

Determining the field of view isimportant if you want to get an idea of the angular size of the object you
are observing. To calculate the actual field of view, divide the apparent field of the eyepiece (supplied by
the eyepiece manufacturer) by the magnification. In equation format, the formulalooks like this:

Apparent Field of Eyepiece
True Field = [T
Magnification

Asyou can see, before determining the field of view, you must calculate the magnification. Using the
example in the previous section, we can determine the field of view using the same 25mm eyepiece. The
25mm SMA eyepiece has an apparent field of view of 52°. Divide the 52° by the magnification, whichis
81 power. Thisyieldsan actual field of .64°, or alittle under two-thirds of adegree. The 26mm Pldssl
eyepiece has an apparent field of view of 50°. Thisyields an actual field of .62°.

To convert degreesto feet at 1,000 yards, which is more useful for terrestrial observing, simply multiply by
52.5. Continuing with our example, multiply the angular field .64° by 52.5. This produces alinear field
width of 33.6 feet at a distance of one thousand yards.

The apparent field of each eyepiece that Celestron manufactures is found in the Celestron Accessory
Catalog (#93685).

GENERAL OBSERVING HINTS

When working with any optical instrument, there are a few things to remember to ensure you get the best
possible image.

*  Never look through window glass. Glass found in household windows is optically imperfect, and as a
result, may vary in thickness from one part of a window to the next. Thisinconsistency can and will
affect the ability to focus your telescope. In most cases you will not be able to achieve atruly sharp
image, while in some cases, you may actually see a double image.

» Never look across or over objects that are producing heat waves. Thisincludes asphalt parking lots on
hot summer days or building rooftops.

e Hazy skies, fog, and mist can also make it difficult to focus when viewing terrestrially. The amount of
detail seen under these conditionsis greatly reduced. Also, when photographing under these
conditions, the processed film may come out alittle grainier than normal with lower contrast and
underexposed.

»  When using your telescope as a telephoto lens, the split screen or microprism focuser of the 35mm
SLR cameramay “black out.” Thisiscommon with all long focal length lenses. If this happens, use
the ground glass portion of your focusing screen. To achieve avery sharp focus you may consider
using afocusing magnifier. (These are available from your local camera store.)

» If you wear corrective lenses (specifically glasses), you may want to remove them when observing
with an eyepiece attached to the telescope. When using a camera, however, you should always wear
corrective lenses to ensure the sharpest possible focus. If you have astigmatism, corrective lenses must
beworn at all times.
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GENERAL PHOTOGRAPHY HINTS

Y our Celestar telescope can be used for both terrestrial and astronomical photography. Y our Celestar
telescope has a fixed aperture and, as aresult, afixed f/ratio. To properly expose your subjects
photographically you need to set your shutter speed accordingly. Most 35mm single lensreflex (SLR)
cameras offer through-the-lens metering which lets you know if your picture is under or overexposed. This
ismore of a consideration when doing terrestrial photography, where exposure times are measured in
fractions of asecond. Thisaso appliesto lunar photography and filtered solar photography. In deep-sky
astrophotography, the exposures are much longer, requiring that you use the ‘B’ setting on your camera.
The actual exposure time is determined by how long you keep the shutter open.

To reduce vibration when tripping the shutter, use a cable release. Releasing the shutter manually can
cause vibration, which produces blurred photos. A cable release allows you to keep your hands clear of the
camera and telescope, thus reducing the possibility of shaking the telescope. Mechanical cable releases can
be used, though air type releases are best.
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ASTRONOMY BASICS

Up to this point, this manual covered the assembly and basic operation of your Celestron telescope.
However, to use your telescope effectively, you need to know alittle about the night sky. This section
deals with observational astronomy in general and includes information on the night sky and polar
alignment.

THE CELESTIAL COORDINATE SYSTEM

To help find objects in the sky, astronomers use a celestial coordinate system that is similar to our
geographical coordinate system here on Earth. The celestial coordinate system has poles, lines of longitude
and latitude, and an equator. For the most part, these remain fixed against the background stars.

The celestial equator runs 360 degrees around the Earth and separates the northern celestial hemisphere
from the southern. Like the Earth's equator, it bears areading of zero degrees. On Earth this would be
latitude. However, in the sky thisis referred to as declination, or DEC for short. Lines of declination are
named for their angular distance above and below the celestial equator. The lines are broken down into
degrees, minutes of arc, and seconds of arc. Declination readings south of the equator carry aminus sign (-
) in front of the coordinate and those north of the celestial equator are either blank (i.e., no designation) or
preceded by aplussign (+).

The celestial equivalent of longitude is called Right Ascension, or R.A. for short. Like the Earth's lines of
longitude, they run from pole to pole and are evenly spaced 15 degrees apart. Although the longitude lines
are separated by an angular distance, they are also ameasure of time. Each line of longitude is one hour
apart from the next. Since the Earth rotates once every 24 hours, there are 24 lines total. Asaresult, the
R.A. coordinates are marked off in units of time. It beginswith an arbitrary point in the constellation of
Pisces designated as O hours, O minutes, 0 seconds. All other points are designated by how far (i.e., how
long) they lag behind this coordinate after it passes overhead moving toward the west.

Y our Celestron telescope comes equipped with setting circles that trandlate the celestial coordinatesinto a

precise location for the telescope to point. The setting circles will not work properly until you have polar
aligned the telescope and aligned the R.A. setting circle.

Declination

Right
Ascension

Figure4-1
The celestial sphere seen from the outside showing R.A. and DEC.
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MOTION OF THE STARS

The daily motion of the Sun across the sky is familiar to even the most casual observer. Thisdaily trek is
not the Sun moving as early astronomers thought, but the result of the Earth's rotation. The Earth's rotation
also causes the stars to do the same, scribing out alarge circle as the Earth completes one rotation. The
size of the circular path a star follows depends on whereit isin the sky. Stars near the celestial equator
form the largest circlesrising in the east and setting in the west. Moving toward the north celestial pole,
the point around which the starsin the northern hemisphere appear to rotate, these circles become smaller.
Starsin the mid-celestial latitudes rise in the northeast and set in the northwest. Stars at high celestial
latitudes are always above the horizon, and are said to be circumpolar because they never rise and never
set. You will never see the stars complete one circle because the sunlight during the day washes out the
starlight. However, part of this circular motion of starsin this region of the sky can be seen by setting up a
camera on atripod and opening the shutter for a couple hours. The processed film will reveal semicircles
that revolve around the pole. (This description of stellar motions also applies to the southern hemisphere
except al stars south of the celestial equator move around the south celestial pole.)

Stars seen near the north 1
celestial pole

/_—_\
/—\
Stars seen looking in the /_\\
opposite direction of the ?‘3 —_—

north celestial pole @

Figure4-2
All stars appear torotate around the celestial poles. However, the appearance of this
motion varies depending on whereyou arelooking in the sky. Near the north celestial
polethe stars scribe out recognizable circles centered on the pole (1). Starsnear the
celestial equator also follow circular paths around the pole. But, the complete path is
interrupted by the horizon. These appear torisein the east and set in the west (2).
L ooking toward the opposite pole, starscurveor arc in the opposite direction scribing a
circlearound the opposite pole (3).
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POLAR ALIGNMENT

In order for the telescope to track the stars, you must meet two criteria. First, you need a drive motor that
moves at the same rate as the stars. The Celestron telescope comes standard with a built-in drive motor
designed specifically for this purpose. The second thing you need isto set the telescope's axis of rotation
so that it tracksin the right direction. Since the motion of the stars across the sky is caused by the Earth's
rotation about its axis, the telescope's axis must be made parallel to the Earth's.

Polar alignment is the process by which the telescope's axis of rotation (called the polar axis) is aigned
(made parallel) with the Earth's axis of rotation. Once aligned, a telescope with aclock drive will track the
stars as they move acrossthe sky. The result is that objects observed through the tel escope appear
stationary (i.e., they will not drift out of the field of view). If not using the clock drive, all objectsin the
sky (day or night) will slowly drift out of the field. Thismotion is caused by the Earth'srotation. Even if
you are not using the clock drive, polar alignment is still desirable since it will reduce the number of
corrections needed to follow an object and limit all correctionsto one axis (R.A.). There are several
methods of polar alignment, all work on a similar principle, but performed somewhat differently. Each
method is considered separately, beginning with the easier methods and working to the more difficult.

Although there are several methods mentioned here, you will never use all of them during one particular
observing session. Instead, you may use only one if it isa casual observing session. Or, you may use two
methods; one for rough alignment followed by a more accurate method if you plan on doing
astrophotography.

Definition:  Thepolar axisisthe axis around which the telescope rotates when moved in right
ascension. Thisaxis pointsthe samedirection even when the telescope movesin right
ascension and declination.
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In each hemisphere, there is a point in the sky around which all the other stars appear to rotate. These
points are called the celestial poles and are named for the hemisphere in which they reside. For example,
in the northern hemisphere al stars move around the north celestial pole. When the telescope's polar axis
is pointed at the celestial pole, it is parallel to the Earth's rotational axis.

Spring

v

Polaris

Wint
(North Star)  er

* = » < -

Summer

Fall
Figure 4-4.

The position of the
Big Dipper changes
throughout the year
and throughout the
night.

Many methods of polar alignment require that you know how to find the
celestial pole by identifying starsin the area. For those in the northern
hemisphere, finding the celestial pole is not too difficult. Fortunately, we
have a naked eye star less than adegree away. This star, Polaris, isthe end
star in the handle of the Little Dipper. Since the Little Dipper (technically
called Ursa Minor) is not one of the brightest constellations in the sky, it
may be difficult to locate from urban areas. If thisisthe case, use the two
end starsin the bowl of the Big Dipper (the pointer stars). Draw an
imaginary line through them toward the Little Dipper. They point to
Polaris (see Figure 4-5). The position of the Big Dipper changes during the
year and throughout the course of the night (see Figure 4-4). When the Big
Dipper islow in the sky (i.e., near the horizon), it may be difficult to locate.
During these times, look for Cassiopeia (see Figure 4-5).Observersin the
southern hemisphere are not as fortunate as those in the northern
hemisphere. The stars around the south celestial pole are not nearly as
bright as those around the north. The closest star that isrelatively bright is
Sigma Octantis. This star isjust within naked eye limit (magnitude 5.5) and
lies about 59 arc minutes from the pole. For more information about stars
around the south celestial pole, please consult a star atlas.

Definition: The north celestial pole is the point in the northern hemisphere around which all stars appear to
rotate. The counterpart in the southern hemisphereis referred to as the south celestia pole.
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Figure 4-5

Thetwo starsin the front of the bowl of the Big Dipper point to Polariswhich isless
than one degree from the true (north) celestial pole. Cassiopeia, the“W” shaped
constellation, ison the opposite side of the pole from the Big Dipper. The North
Celestial Pole (N.C.P.) ismarked by the “+" sign.
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Latitude Scale Polar Alignment Method

The easiest way to polar align atelescope is with alatitude scale. Unlike other methods that require you to
find the celestial pole by identifying certain stars near it, this method works off of a known constant,
latitude, to determine how high the polar axis should be pointed. The latitude range for the Celestar
telescopeis 0° to 90°.

NOTE: If thealtitude of the scope needs a minor adjustment for polar alignment, be awar e that the
telescopetendsto fall toward the observer when the four screws, that hold thetilt plate, areloosened.

Be sureyou are holding the telescope!

If you know the latitude of your observing site then you can determine the altitude the tilt plate needs to be
set at. Thereisarelationship between your latitude and the angular distance (altitude) the celestia poleis
above the northern (or southern) horizon. The angular distance from the northern horizon to the north
celestial poleisaways equal to your latitude. In other words, the altitude you need to set your tilt plate at
is the same as the latitude of your observing site.

To illustrate this, imagine that you are standing on the north pole, latitude +90°. The north celestia pole,
which has a declination of +90°, would be directly overhead (i.e., 90 above the horizon). Now let's say that
you move one degree south. Your latitude is now +89° and the celestial pole is no longer directly
overhead. It has moved one degree closer toward the northern horizon. This means the pole is now 89°
above the northern horizon. If you move one degree further south, the same thing happens again. Asyou
can see from this example, the distance from the northern horizon to the celestial poleis always equal to
your latitude.

If you are observing from Los Angeles, which has a latitude of 34°, then the celestial pole would be 34°
above the northern horizon. All alatitude scale does then isto point the polar axis of the telescope at the
right elevation above the northern (or southern) horizon. To align your telescope:

1. Point your telescope due north. Use alandmark that you know faces north.

2. Set the Wedgpod on alevel surface with legs fully separated.

3. Adjust the Wedgpod' stilt plate in altitude until the latitude indicator (the hex head bolt serves asthe
indicator) pointsto your latitude.

This method can be done in daylight, thus eliminating the need to fumble around in the dark. Although
this method does NOT put you directly on the pole, it will limit the number of corrections needed when
tracking an object. It will also be accurate enough for short exposure prime focus planetary photography (a
couple of seconds) and short exposure piggyback astrophotography.

Pointing at Polaris Method of Polar Alignment

This method uses Polaris as a guidepost to the celestial pole. Since Polarisislessthan a degree from the
celestial pole, you can simply point the polar axis of your telescope at Polaris. Although thisis by no
means perfect alignment, it does get you within one degree. Unlike the previous method, this must be done
in the dark when Polarisisvisible.

1. Setthetelescope up so that the polar axisis pointing north.
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2. Loosen the DEC clamp and move the tel escope so that the tube is parallel to the polar axis. When this
is done, the declination setting circle will indicate +90°. If the declination setting circleis not aligned,
move the telescope so that the tube is parallel to the polar axis (see figure 4-6).

3. Adjust the mount in altitude and/or azimuth until Polarisisin the field of view of the finder.
4. Center Polarisin the field of the telescope using the altitude and azimuth adjustment knobs.

Remember, while polar aligning, do NOT move the telescopein R.A. or DEC. You do not
want to move thetelescope itsdlf, but the polar axis. The telescopeisused simply to see
wherethe polar axisis pointing. You adjust the telescope by moving the wedge and/or
tripod.

Once Polarisisin the finder it should also be centered in the telescope. This, of course, presumes you
aligned the finderscope with the main optical tube. If not, use the fine adjustment controlsto center Polaris
in the telescope field.

Figure 4-6
Thisishow thetelescopeisto be set up for polar alignment. The tube should be parallel to theforks
and the mount should point to Polaris.

Declination Drift Method of Polar Alignment

This method of polar alignment allows you to get the most accurate alignment on the celestial pole and is
required if you want to do long exposure deep-sky astrophotography through the telescope. The
declination drift method requires that you monitor the drift of selected stars. The drift of each star tellsyou
how far away the polar axisis pointing from the true celestial pole and in what direction. Although
declination drift is simple and straight-forward, it requires a great deal of time and patience to complete
when first attempted. The declination drift method should be done after any one of the previously
mentioned methods has been completed.
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To perform the declination drift method you need to choose two bright stars. One should be near the
eastern horizon and one due south near the meridian. Both stars should be near the celestial equator (i.e.,
0° declination). You will monitor the drift of each star one at atime and in declination only. While
monitoring a star on the meridian, any misalignment in the east-west direction isrevealed. While
monitoring a star near the east/west horizon, any misalignment in the north-south direction isrevealed. As
for hardware, you will need an illuminated reticle ocular to help you recognize any drift. For very close
alignment, a Barlow lensis also recommended since it increases the magnification and reveals any drift
faster.When looking due south, insert the diagonal so the eyepiece points straight up. Insert the cross hair
ocular and align the cross hairs so that one is parallél to the declination axis and the other is parallel to the
right ascension axis. Move your telescope manually in R.A. and DEC to check parallelism.

First, choose your star near where the celestial equator and the meridian meet. The star should be
approximately within 1/2 an hour of the meridian and within five degrees of the celestial equator. Center
the star in the field of your telescope and monitor the drift in declination.

» If the star drifts south, the polar axisistoo far east.

» |f the star drifts north, the polar axisistoo far west.

Make the appropriate adjustments to the polar axis to eliminate any drift. Once you have eliminated all the

drift, move to the star near the eastern horizon. The star should be 20 degrees above the horizon and within

five degrees of the celestial equator.

» If the star drifts south, the polar axisistoo low.

» |f the star drifts north, the polar axisistoo high.

Again, make the appropriate adjustments to the polar axis to eliminate any drift. Unfortunately, the latter

adjustments interact with the prior adjustments ever so dightly. So, repeat the process again to improve the

accuracy checking both axes for minimal drift. Once the drift has been eliminated, the telescopeis very
accurately aligned. Y ou can now do prime focus deep-sky astrophotography for long periods.

NOTE: If the eastern horizon is blocked, you may choose a star near the western horizon, but you must
reverse the polar high/low error directions. Also, if using this method in the southern hemisphere,
the direction of drift isreversed for both R.A. and DEC.

ALIGNING THE RA SETTING CIRCLE

In order to align the R.A. setting circle, you must first polar align the telescope mount. Second, you need

to know the names of afew of the brightest starsin the sky. If you don't, they can be learned by using the

Celestron Sky Maps (#93722) or consulting a current astronomy magazine. To align the R.A. setting

circle:

1. Locateabright star near the celestial equator. The farther you are from the celestial pole, the better
your reading of the R.A. setting circle. The star you choose to align the setting circle should be a
bright one whose coordinates are known and easy to look up. (For alist of bright starsto align the
R.A. setting circle, seethelist at the back of this manual.)

2. Center the star in the finder.

3. Center the star in the field of view of the telescope.
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4. Start the clock drive so that the mount tracks the star.

5. Look up the coordinates of the star. Y ou can consult a star catalog or use the list at the end of this
manual.

6. Rotatethe R.A. circle until the proper coordinates line up with the R.A. indicator. The R.A. setting
circle should rotate freely. The R.A. setting circle has a marker every five minutes with each hour
labeled

The R.A. setting circleis now aligned and ready to use. The R.A. setting circleis clutched to the R.A. gear
rotation. Aslong asthe drive isoperating, the circle does not need to be reset once indexed to the correct
coordinate (i.e., once aligned). If thedriveisever turned off, then the R.A. setting circle must be reset
once reactivated.
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USING THE CELESTAR DRIVE

The Celestar 8 comes with a built-in single motor spur gear clock drive to track objects as they move
acrossthe sky. The Celestar 8 is DC powered and operated by an internal 9-volt battery that isincluded
with the telescope. In addition, the Celestar 8 has built-in electronics that when used in conjunction with
the optional hand controller allow you to do long exposure deep-sky astrophotography.

Following isa brief description of each function.

POWERING UP THE DRIVE

The “ON/OFF" switch supplies power to the drive motor. Once on, the motor tracks at sidereal rate, that
is, the rate at which the stars move across the sky. The LED above the “ON/OFF" switch illuminates when
thedriveison.

In order for the clock drive to track accurately — across the sky from east to west — the tel escope must be
polar aligned. The process of polar alignment, which was discussed earlier in this manual, makes the
telescope’ s axis of rotation parallel to the Earth’s, ensuring that the tel escope moves in the right direction.
Keep in mind that the clock drive moves the telescope only in right ascension at arate that is half of the
hour hand on aclock. Therefore, the telescope makes one complete revolution every twenty four hours
and the motion is very hard to detect simply by looking at the telescope.

The drive motor in your Celestar 8 is accurate enough to keep objectsin the field for long periods.
However, if you watch closely, you will notice that the object drifts owly back and forth in right
ascension. Thisisknown as periodic error which all telescope drives have to some degree. For visual
observing, periodic error does not pose aproblem. If, however, you are interested in astrophotography,
you must use the optional hand controller to keep your subject stationary.

Battery Compartment

CELESTROM®

®
HAND u:
DEC  12VDC
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Figure5-1
Thecover platefor the Celestar 8 drive base.
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Outlets

On the drive base cover there are three outlets, two miniature jacks and one modular telephone jack.
Starting from the l€eft, the first islabeled “Hand.” Thisisthe outlet that the optional hand controller plugs
into. To plug the hand controller into the drive base:

1. Hold the end of the cable with the modular telephone jack over the outlet in the base.
2. Orient the jack so that the plastic tab is down.
3. Slidethejack into the outlet until it clicks.

The hand controller is now installed and ready to use. Pressing the buttons on the hand controller will
speed the motor up or slow it down allowing you to track accurately for long exposure astrophotography.
If you are using the optional DEC motor, all corrections to the DEC axis will also be made from the hand
controller.

The next outlet isfor the optional DEC motor, and appropriately labeled “DEC.” Once the DEC motor is
attached to the mount, the cable plugs into the cover plate allowing you to make all correctionsto the DEC
axis from the hand controller.

The last outlet, labeled “12VDC,” isfor an external power source. Celestron offerstwo optional adapters
for external power, one for AC (#18772) and one for DC (#18767). When plugging into an external power
source, ALWAY S plug the connector into the drive base first, then the power-source outlet. Failureto do
so could damage the circuit board.

The Hand Controller (Optional Accessory)
(Needed to operate the Celestar 8 in the Southern Hemisphere)

The hand controller (#28983) is an optional accessory that can be purchased through your Celestron dealer.
The hand controller is essential for long exposure deep sky photography. For normal observing it serves as
aconvenient aid for centering objects especialy at high power.

On the hand controller there are four buttons used to make guiding corrections in right ascension and
declination during astrophotography. The right and left buttons move the telescope in right ascension. The
up and down buttons are for declination corrections. The up and down buttons only work if an optional
DEC motor isbeing used. With the hand controller cord facing down, the default settings are as follows:

» “Right” button moves the telescope clockwise. (West*)
 “Left” button moves the telescope counter clockwise. (East*)
e “Up” button moves the telescope up. (North*)

» “Down” button moves the telescope down. (South*)

(* These arethe directionsif the telescope is polar aligned)

For Right Ascension, a 3x sidereal speed isavailable. To make the telescope slew at 3x in the clockwise or
Westerly direction, press the right button and without letting go of the right button, press the left button.
The same applies for making the telescope dew in the Easterly direction. Press the left button and without
letting go of the left button, simultaneously press the right button.

To change the direction of the north/south buttons, press the “Down” button while powering up the drive.
Once thisisdone, the “Down” button will move the telescope north and the “Up” button will move the
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telescope south. If you are NOT using the optional DEC motor then all corrections to the declination axis
must be made manually (i.e., by turning the DEC slow motion knob).
If the drive does not respond when the correction buttons have been pressed, check to make sure that the
hand controller cableis plugged into the drive base correctly.

NORTHERN/SOUTHERN HEMISPHERE OPERATION
When using your Celestar 8 in the southern hemisphere, there is a need to reverse the direction of the R. A.
motor. In previous telescopes this was accomplished by installing a reversed motor. Now, the direction
the drive motor moves the telescope is within the control of the user. Changing from northern hemisphere
to southern hemisphere requires changing the polarity of the drive motor. To do this:
1. You need to purchase the optional hand controller.
2. With the power turned off, press down and hold the up and down buttons simultaneously.

3. Turnthe power switch on (keep holding the buttons down).

4. Inoneor two secondsthe red (LED) will blink. Thiswill indicate the telescopeis set for the southern
hemisphere.

5. Keep the hand controller plugged in at all times. If you unplug the unit, it will default back to northern
hemisphere operation.

The direction of the drive motor is now reversed and will work in the opposite hemisphere.

CHANGING THE BATTERY
Once the battery has been drained, it must be replaced. To replace the battery:

1. Locatethe battery compartment cover. Itison the left side of the drive base cover next to the hand
controller outlet.

2. Remove the battery compartment cover.

3. Remove the battery from the terminal.

4. Attach anew, fresh battery to the terminal.

5. Replace the battery compartment cover.

To obtain the longest possible run time, use an akaline battery. Thistype of battery will power the drive

for up to 50 hours of continuous use. Keep in mind that the DEC motor (if used) consumes more power
than the main R.A. drive motor, thus reducing the run time.

TROUBLE SHOOTING
If the battery voltage gets low, either change the battery or plug the drive into an external power source.
Optional adapters allow the drive to run off AC power or 12-volt DC power.
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USING THE CELESTAR DELUXE DRIVE

The Celestar Deluxe drive system uses a combination of a precision ground worm and a5.5” diameter, 266
tooth anodized aluminum helical gear for superior tracking accuracy. The drive system employs stepper
motors on each axis for quick response to guiding corrections and extremely accurate tracking rates. The
clock drive can run off the optional AC wall transformer, or the car cigarette lighter adapter or two 9-volt
batteries, supplied with the Celestar Deluxe.

The Celestar Deluxe drive system is also equipped with the Periodic Error Correction function, PEC. This
feature allows the drive system to “learn” the characteristics of the worm gear, and as aresult, improve the
tracking accuracy to an even greater degree. Thistypically reduces the periodic error to 30 percent of the
original error. The amount of improvement varies depending on guiding skills, atmospheric stability, the
characteristics of the worm gear, and the accuracy of the polar alignment.

Thefollowing isabrief discussion of each of the features:

DEC motor plug
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Rate Selection +—— [ OOQO D on
RATE W ‘o C w OFF
o/ E" ’ ’ ° 19(: o
Q DEC HCU /
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PEC Button _/ / \ .
Hand control plug Power Switch

External power input

Figure6-1
POWERING UP THE DRIVE

The Celestar Deluxe comes equipped with two 9-volt batteries and a cigarette lighter adapter. The batteries
are for convenience and are only meant to run the tracking motor. The 9-volt supplied by the batteriesis
not sufficient to operate the declination motor for an extended length of time. The 9-volt batteries are
connected in parallel and provide about 8 hours of tracking time. The optimal way of powering the
telescope is viathe cigarette lighter adapter or the optional AC wall transformer.

To power up the telescope:

1. Plug the 6 conductor telephone type cable into the jack on the base board labeled DEC. Place the other
end of the cable into the phone jack located on the declination motor. The declination motor is
attached to the fork arm on the opposite side of the declination slow motion control.

2. Plug either the AC wall transformer into the wall or the cigarette lighter adapter into the car cigarette
lighter. Plug the other end into the telescope jack marked “12Vv DC”.

3. Turnthe switch labeled “Power” to the ON position.
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Earth’ s atmosphere makes
celestial objects within 45° of
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4. TheLED above the ON/OFF switch will turn on and the
tracking motor will start tracking.

TRACKING RATE SELECTION

The drive has four basic rates: sidereal, solar, lunar and King.
While solar and lunar rates are obvious, sidereal and King rates
require an little more explaining. Siderea rateisbased on a
single rotation of the Earth which takes 1,436.5 minutes. An
astronomer by the name of King discovered that atmosphere
refraction affects the apparent motion of objects across the sky.
The King rate takes into account this refraction caused by the
earth’s atmosphere and is recommended for deep sky
astrophotography. For deep sky observing, either King or
sidereal rateisfine.

Each of the tracking ratesis represented by icons, see Figure 6-
1. Sidereal rateis represented by a star, solar rate by a sun,
lunar rate by a crescent moon, and King rate by a crown.
Underneath each icon isan LED to indicate which rate has been
selected. Once the power has been turned on, the drive tracks at
sidereadl rate, the default tracking rate. To change the tracking
rate, pressthe “RATE” button. Pressing the button once
changes the drive rate once. The rates are selected sequentially
from left-to-right as listed above.

Note that the PEC function does NOT have to be activated for the drive to work. However, once the PEC
is activated, the drive rate is locked on the one selection. Y ou can not change the rates until PEC isturned

off.

PERIODIC ERROR CORRECTION

Periodic Error Correction, or PEC for short, isa system that improves the tracking accuracy of the drive
by reducing the number of the user corrections. PEC is designed to improve photographic quality by
reducing the amplitude of the worm errors. Using the PEC function is atwo-step process. First, you must
guide for at least 5-1/2 minutes during which time the system records the correction you make. (It takes
the worm gear 5.41 minutes to make one complete revolution, hence the need to guide for 5-1/2 minutes.)
This “teaches’ the PEC chip the characteristics of the worm. The second step isto play back the
corrections you made during the recording phase. Keep in mind, this feature is for advanced
astrophotographers and requires careful guiding.

Note: All telescope drives have some periodic error.

Here's how to use the PEC function.

1. Find abright star relatively close to the object you want to photograph.

2. Insert ahigh power eyepiece with illuminated cross hairs into your telescope. Orient the guiding
eyepiece cross hairs so that one is parallel to the declination while the other is parallel to the R.A. axis.

3. Center the guide star on the illuminated cross hairs, focus the telescope, and study the periodic

movement.
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4. Takeafew minutesto practice guiding. Thiswill help you familiarize yourself with the periodic error
of the drive and the operation of the hand control box.

5. Pressthe“PEC” button once to activate the record (REC) mode. Y ou will have 5 seconds before the
system starts to record. During thistime the LED will blink once a second. When the duration of the
illumination changes to a half second, it indicates the record mode is active.

NOTE: The star should stay centered on the cross hairs for afew seconds without using the hand controller
before activating the PEC function.

6. Guidefor at least 5-1/2 minutes. After thistime, the PEC playback function will automatically be
activated. To indicate the playback mode has started, the LED will change its blinking rate. It will
blink “on” for one second and “off” for a half second.

7. Point the telescope at the object you want to photograph and you are ready to begin.

Note: If you pressthe PEC button whileit isin playback mode, you will lose the previously recorded
information. Also, thefast dew functionsarelocked whilethe PEC functionsisactivated. This
eliminatesthe possibility of shifting the focus or moving the telescope suddenly during an exposure.

Hint: Ignore declination drift when programming the PEC.

Does the PEC function make unguided astrophotography possible? Yesand no. For solar (filtered), lunar,
and piggyback (up to 200mm), the answer isyes. However, even with PEC, off-axis guiding is still
mandatory for long exposure, deep sky astrophotography. The optional Reducer/Corrector lens reduces
exposure times making the task of guiding alittle easier. More on each of these forms of astrophotography
in the section on “ Celestial Photography”.

Connectors

On the drive base cover are three electrical connectors; two modular telephone jacks and one barrel
connector power source jack, tip positive. Starting from the left, the first, labeled “DEC*“, isfor the coiled
cable that connectsto the standard DEC motor, and is appropriately labeled “DEC”. The DEC motor
allows you to make minor adjustments to the DEC axis using the buttons on the hand controller. Such an
accessory is mandatory for deep sky astrophotography.

Next outlet, labeled “HCU”, accepts the male end of the hand controller unit. The hand controller isNOT
needed for normal tracking. It isused to make corrections during long duration astrophotography or to
center objectsin thefield of view. To plug the hand controller into the drive base:

1. Hold the end of the hand cable with the modular phone jack over the outlet in the base.

2. Orient the jack so that the plastic tab is down.

3. Slidethejack into the outlet until it clicks

The hand controller is now installed and ready to use. Pressing the buttons on the hand controller will
speed the motor up or slow it down allowing you to make corrections for long exposure astrophotography.
There are two speeds available for the users. For details of the hand controller operation, see the next

section.

Thelast outlet labeled “12V DC,” isfor an external power source, which will accept either the optional AC
adapter or the supplied car battery adapter. The connector on the telescope is “tip positive’.
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Note: If the DEC and/or focus motorsare used , the maximum operating time of thedriveisreduced
when using theinternal 9-volt battery.

THE HAND CONTROLLER

The hand controller is essential for long exposure deep sky photography. For normal observing it serves as
aconvenient aid for centering objects especialy at high power.

On the hand controller there are four buttons used to make guiding corrections in right ascension and
declination during astrophotography. The right and left buttons move the telescope in right ascension. The
up and down buttons are for declination corrections. With the hand controller cord facing down, the
default settings are as follows:

e “Right” button moves the telescope clockwise. (West*)

« “Left” button moves the telescope counter clockwise. (East*)
e “Up” button moves the telescope up (North*)

+ “Down” button moves the tel escope (South*)

(*These are the directionsif the telescope is polar aligned)

A dew speed of approximately 8x sidereal rate is available for both axes. To ew the telescope, pressthe
button that corresponds to the direction you want to move the telescope. While holding the button down,
press the opposite directional button. Conversely, if you want to slew the telescope east, hold the east
button down then press the west button. The slewing rate is approximately 8x sidereal rate, depending on
how well your telescope is balanced. The dlewing function also works in declination with the standard
DEC motor.

If the drive does not respond when the correction buttons have been pressed, check to make sure that the
hand controller cableis plugged into the drive base correctly.

DECLINATION MOTOR CLUTCH ADJUSTMENT
The Celestar Deluxe 8 and the Celestar Deluxe Computerized are equipped with standard declination
(DEC) motorsfor near vibration free fine adjustment. The DEC motor assembly employs a clutch system
which allows the user to have the option of using either the DEC motor or the slow motion knob for DEC
adjustment. The clutch tension is preset in the factory. However, due to clutch wear, clutch tension has to

be adjusted periodically. To adjust clutch tension:

1. Remove DEC motor cover (black rectangular metal can) by unscrewing the two 4-40 Phillips pan head
screws on the cover.

2. Locate the white plastic thumb screw between the DEC motor and the black bottom plate.
3. Tighten the white plastic thumb screw as much as possible.

4. Check to see whether the DEC dlow motion knob turns when the motor operates. If not, tighten plastic
thumb screw more and check again.

5. Replace DEC motor cover with the two 4-40 Phillips pan head screws.
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Dec Motor

Figure 6-3
REPLACING THE BATTERY

Once the batteries have been drained, they should be replaced. Replacing the alkaline batteries requires
removal of the drive base cover. To do this:

1. Remove the four Phillips head screws that hold the drive base cover to the drive base.
2. Removethe cover plate by first lifting it up and then sliding it out (see Figure 6-4 and Figure 6-5).

Theinternal components of the drive will be visible. Caution: do not attempt to adjust setting of
the drive mechanism.

4

Figure 6-4 Figure 6-5

3. Unclip the batteries from the metal holders.
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4. Remove the terminals from the batteries.
5. Install the new batteries by attaching them to the terminals and clip them into the battery holders.
6. Replace the drive base cover and secure with the four 4-40 screws.

To aobtain the longest possible run time, use alkaline batteries. Alkaline batteries will power the drive for up
to 8 hours of continuous use. (Nickel cadium or standard 9-volt batteries are NOT recommended). Keep in
mind that operating the declination and the optional focus motor draws more power from the batteries, thus
reducing the run time of the batteries.

NORTHERN/SOUTHERN HEMISPHERE OPERATION

To operate the Celestar Deluxe in the Southern hemisphere, the direction of the R.A. tracking motor must
be reversed. Motor direction can easily be changed by changing the settings of the dip switches on the
electronic board under the drive base cover. To do this:

1. Turn off the Celestar Deluxe drive by switching the “On/Off” switch on the drive base to off and
ensure that no power source is connected to the drive.

2. Remove the drive base cover and locate the dip switches as shown in Figure 6-6. They should have
been set for operation in the Northern hemisphere, which is ON, ON, OFF, OFF for switches 1,2,3,
and 4 respectively. See Figure 6-7.
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Figure 6-6

3. For operation in the Southern hemisphere, set switch 4 to the ON position so that the switches are set
to ON, ON, OFF, ON. See Figure 6-8.
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CELESTIAL OBSERVING

With your telescope set up, you are ready to use it for observing. This section covers visual observing for
both solar system and deep sky objects.

OBSERVING THE MOON

In the night sky, the Moon is a prime target for your first look because it is extremely bright and easy to
find. Often, it istempting to look at the Moon when it isfull. At thistime, the face we seeisfully
illuminated and its light can be overpowering. In addition, little or no contrast can be seen during this
phase.

One of the best times to observe the Moon is during its partial phases (around the time of first or third
quarter). Long shadows reveal a great amount of detail on the lunar surface. At low power you will be
able to see most of the lunar disk at onetime. The optional Reducer/Corrector lens allows for breath-
taking views of the entire lunar disk when used with alow power eyepiece. Change to higher power
(magnification) to focusin on asmaller area. Keep in mind that if you are not using the clock drive, the
rotation of the Earth will cause the Moon to drift out of your field of view. You will have to manually
adjust the telescope to keep the Moon centered. This effect is more noticeable at higher power. If you are
using the clock drive and have polar aligned, the Moon will remain centered. Consult your local
newspaper or a current astronomy magazine to find out when the Moon isvisible.

Lunar Observing Hints

e Toincrease contrast and bring out detail on the lunar surface, usefilters. A yellow filter works well at
improving contrast.

OBSERVING THE PLANETS

Other easy targets include the five naked eye planets. Y ou can see Venus
go through its lunar-like phases. Mars can reveal a host of surface detail
and one, if not both, of its polar caps. Y ou will be able to see the cloud
This scanned drawing of belts of Jupiter and the great Red Spot (if it isvisible at the time you are

Jupiter provides a good observing). In addition, you will also be able to see the moons of Jupiter
representation of what you asthey orbit the giant planet. Saturn, with its beautiful rings, is easily
can see with moder ate visible at moderate power. All you need to know iswhere to look. Most

magnification during good ~ astronomy publicationsindicate where the planets are in the sky each
seeing conditions. month.

Figure7-1 Planetary Observing Hints

» Toincrease contrast and bring out detail on the planetary surface, try
using Celestron eyepiece filters.
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OBSERVING THE SUN

Although overlooked by many amateur astronomers, solar observation is both rewarding and fun.
However, because the Sun is so bright, special precautions must be taken when observing our star so as not
to damage your eyes or your telescope.

Never project an image of the Sun through the telescope. Because of the folded optical design, tremendous
heat build-up will result inside the optical tube. This can damage the telescope and/or any accessories
attached to the telescope.

For safe solar viewing, use a Celestron solar filter (#94162). Thisfilter reduces the intensity of the Sun's
light, making it safeto view. With thisfilter you can see sunspots as they move across the solar disk and
faculae, which are bright patches seen near the Sun's edge. Be sure to cover the lens of the finder or
completely remove the finderscope when observing the Sun. Thiswill ensure that the finderscope itself is
not damaged and that no one looks through it inadvertently.

Solar Observing Hints

» Thebest timeto observe the Sun isin the early morning or late afternoon when the air is cooler.

* Tolocate the Sun without a finder, watch the shadow of the telescope tube until it forms acircular
shadow.

» To ensure accurate tracking, be sure to select solar tracking rate.
OBSERVING DEEP SKY OBJECTS

Deep-sky objects are ssimply those objects outside the boundaries of our solar system. They include star
clusters, planetary nebulae, diffuse nebulae, double stars and other galaxies outside our own Milky Way.
Unlike the Sun, Moon, and five major planets, most deep sky objects are not visible to the naked eye.
Finding them requires using your setting circles or star hopping to them. The Celestron Sky Maps
(#93722) can help you locate the brightest deep-sky objects.

Most deep-sky objects have alarge angular size. Therefore, low-to-moderate power isall you need to see
them. Visually, they aretoo faint to reveal any of the color seen in long exposure photographs. Instead,
they appear black and white. And, because of their low surface brightness, they should be observed from a
dark-sky location. Light pollution around large urban areas washes out most nebulae making them
difficult, if not impossible, to observe. Light Pollution Reduction filters help reduce the background sky
brightness, thus increasing contrast.

Using the Setting Circles

Once the telescope is polar aligned (read the “Polar Alignment” section in this manual) and the R.A. setting
circleisaligned, you can use the setting circles to find any object with known coordinates.

4. Select an object to observe. Use a seasonal star chart or planisphere to make sure the object you chose
is above the horizon. Asyou become more familiar with the night sky, thiswill no longer be
necessary.

5. Look up the object's coordinates in an atlas or reference book.
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6. Movethetelescope in declination until the indicator points at the correct declination coordinate.

7. Movethetelescopein R.A. until theindicator points to the correct coordinate (do NOT movethe R.A.
circle).

8. Look through the finder to seeif you have located the object.
9. Center the object in the finder.

10. Look inthe main optics using alow power eyepiece; the object should be there. The telescope will
track in R.A. aslong asthe clock drive is operating.

11. Repeat the process for each object observed throughout the observing session.

Y ou may not be able to see fainter objectsin the finder. When this happens, gradually sweep the telescope
around until the object isvisible.

The declination setting circle is scaled in degrees while the R.A. setting circle isincremented in hours and
minutes with a marker every five minutes. Asaresult, the setting circleswill get you close to your target,
but not directly on it. Also, the accuracy of your polar alignment will affect how accurately your setting
circlesread.

At the end of this manual thereisalist of deep-sky objects well within reach of your Celestar telescope.

STAR HOPPING

Another way to find deep sky objectsis by star-hopping. Star hopping is done by using bright starsto
"guide" you to an object. Here are directions for two popular objects.

The Andromeda Galaxy, M 31, isan easy target. To find M31:

1. Locatethe constellation of Pegasus, alarge square visiblein the fall (in the eastern sky moving toward
the point overhead) and winter months (overhead moving toward the west).

1. Start at the star in the northeast corner—AIpha (a) Andromedae.

1. Move northeast approximately 7°. There you will find two stars of equal brightness—Delta (6) and Pi
() Andromeda—about 3° apart.

1. Continuein the same direction another 8°. There you will find two stars—Beta (3) and Mu (L)
Andromedae—also about 3° apart.

1. Move 3° northwest—the same distance between the two star—to the Andromeda galaxy. It is easily
visible in the finder.
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Star hopping to the Andromeda Galaxy (M 31) isa snap since all the stars needed to do
so arevisibletothe naked eye. Notethat the scalefor thisstar chart isdifferent from
the one on the following page which shows the constellation Lyra.

Star hopping may take some getting used to since you can see more stars through the finder than you can
see with the naked eye. And, some objects are not visible in the finder. One such object is M57, the famed
Ring Nebula. Here's how to find it:

1. Find the constellation of Lyra, asmall parallelogram visible in the summer and fall months. Lyrais
easy to pick out because it contains the bright star Vega.

1. Start at the star Vega—Alpha (o) Lyrae—and move afew degrees southeast to find the parallelogram.
The four stars that make up this geometric shape are all similar in brightness making them easy to see.

1. Locate the two southern most stars that make up the parallelogram—Beta (3) and Gamma (y) Lyra.
1. Point the finder half way between these two stars.
1. Moveabout 1/2° toward Beta (3) Lyra, but remaining on aline that connects the two stars.

1. Look through the telescope and the Ring Nebula should be in the telescope. Its angular sizeis quite
small and, therefore, not visible in the finder.

Because the Ring Nebulais rather faint, you may need to use averted vision to seeit. Averted visionisthe
act of looking dlightly away from the object you are observing. So, if you are observing the Ring Nebula,
center it in the field of view and then look off toward the side. In this manner, light from the object is
falling on the black and white sensitive rods as opposed to the color sensitive cones of your eyes. These
two examples should give you an idea of how to star hop to deep sky objects. To use this method on other
objects, consult any of the star atlases and star hop to the object of your choice using naked eye stars.
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Figure 6-3

Although the Ring Nebula
lies between two naked eye
stars, it may take a little
time to locate since it is not
visible in the finder. Note
that the scale for this star
chart is different from the
one on the previous page
which shows several con-
stellations including Pe-
gasus, Triangulum, and
Andromeda.

Figure 7-2

SEEING CONDITIONS

Viewing conditions affect what you can see through your telescope during an observing session.
Conditions include transparency, sky illumination, and seeing. Understanding viewing conditions and the
effect they have on observing will help you get the most out of your telescope.

Transparency

Transparency isthe clarity of the atmosphere which is affected by clouds, moisture, and other airborne
particles. Thick cumulus clouds are completely opaque while cirrus can be thin, allowing the light from
the brightest stars through. Hazy skies absorb more light than clear skies making fainter objects harder to
see and reducing contrast on brighter objects. Aerosols gjected into the upper atmosphere from volcanic
eruptions also affect transparency. ldeal conditions are when the night sky isinky black.

Sky I Hlumination

General sky brightening caused by the Moon, aurorae, natural airglow, and light pollution greatly effect
transparency. While not a problem for the brighter stars and planets, bright skies reduce the contrast of
extended nebulae making them difficult, if not impossible, to see. To maximize your observing, limit deep
sky viewing to moonless nights far from the light polluted skies found around major urban areas. LPR
filters enhance deep sky viewing from light polluted areas by blocking unwanted light while transmitting
light from certain deep sky objects. Y ou can, on the other hand, observe planets and stars from light
polluted areas or when the Moon is out.

Seeing
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Seeing conditions refersto the stability of the atmosphere and directly effects the amount of fine detail seen
in extended objects. The air in our atmosphere acts as a lens which bends and distorts incoming light rays.
The amount of bending depends on air density. Varying temperature layers have different densities and,
therefore, bend light differently. Light raysfrom the same object arrive slightly displaced creating an
imperfect or smeared image. These atmospheric disturbances vary from time-to-time and place-to-place.
The size of the air parcels compared to your aperture determines the "seeing” quality. Under good seeing
conditions, fine detail is visible on the brighter planets like Jupiter and Mars, and stars are pinpoint images.
Under poor seeing conditions, images are blurred and stars appear as blobs. Seeing conditions are rated on
afive-point scale where one isthe worst and five is the best (see Figure 7-4). Seeing conditions can be
classified in one of three categories which are based on the cause.

Type 1 seeing conditions are characterized by rapid changes in the image seen through the telescope.
Extended objects, like the Moon, appear to shimmer while point sources (i.e., stars) appear double. Type 1
seeing is caused by currents within or very close to the telescope tube. These currents could be caused by a
telescope that has not reached thermal equilibrium with the outdoor surroundings, heat waves from people
standing near the telescope, or heated dew caps. To avoid the problems associated with Type 1 seeing,
allow your telescope approximately 45 minutes to reach thermal equilibrium. Once adjusted to the outdoor
temperature, don't touch the telescope tube with your hands. If observing with others, make sure no one
stands in front of or directly below the telescope tube.

The images produced by Type 2 seeing conditions don't move as quickly as those produced by Type 1
conditions, but the images are quite blurry. Fine detail islost and the contrast is low for extended objects.
Stars are spread out and not sharp. The source of Type 2 seeing isthe lower atmosphere, most likely heat
waves from the ground or buildings. To avoid the problems associated with Type 2 seeing, select agood
observing site. Look for broad hill tops or open grassy fields. Stable thermal conditions found near lakes
and atmospheric inversions also tend to produce good seeing. Avoid sites that overlook asphalt parking
lots or plowed fields. Stay away from valleys and shorelines. If you can't get a better |ocation, wait until
the early morning hours when the surroundings are uniformly cool and the seeing is generally better.

Type 3 seeing conditions are characterized by fast ripples, but sharp images. |In extended objects fine detail
isvisible, but the images shift around the field. Stars are crisp points, but they shift small distances rapidly
around the field. The cause of type 3 seeing is turbulence in the upper atmosphere which meansthe
observer hasless control over it. However, the effects of Type 3 seeing are generally less pronounced than
the other two types. Y ou can never really avoid Type 3 seeing. Y our best bet isto wait until moments of
steadiness. |If the seeing is extremely bad, pack up and wait for a better night.

The conditions described here apply to both visual and photographic observations.

Seeing conditions directly affect image quality. These drawings repre-
sent a point source (i.e., star) under bad seeing conditions (left) to
excellent conditions (right). Most often, seeing conditions produce
images that liec some where between these two extremes.

Figure 7-3
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CELESTIAL PHOTOGRAPHY

After looking at the night sky for awhile you may want to try photographing it. Several forms of celestial
photography are possible with your Celestar telescope. The most common forms of celestial photography,
in order of difficulty are; short exposure prime focus, piggyback, eyepiece projection, and long exposure
deep sky. Each of these is discussed in moderate detail with enough information to get you started. Topics
include the accessories required and some simple techniques. More information is available in some of the
publications listed at the end of this manual.

In addition to the specific accessories required for each type of celestial photography, there isthe need for a
camera - but not just any camera. The camera does not have to have many of the features offered on
today's state-of-the-art equipment. For example, you don't need auto focus capability or mirror lock up.
Here are the mandatory features a camera needs for celestial photography. First, a“B” setting which
allows for time exposures. This excludes point and shoot cameras and limits the selection to SLR cameras,
the most common type of 35mm camera on the market today.

Second, the “B” or manual setting should NOT run off the battery. Many new electronic cameras use the
battery to keep the shutter open during time exposures. Once the batteries are drained, usually after afew
minutes, the shutter closes, whether you were finished with the exposure or not. Look for a camera that
has a manual shutter when operating in the time exposure mode. Olympus, Nikon, Minolta, Pentax, Canon
and others have made such camera bodies.

The camera must have interchangeable lenses so you can attach it to the telescope and so you can use a
variety of lenses for piggyback photography. If you can't find a new camera, you can purchase a used
camera body that is not 100-percent functional. The light meter, for example, does not have to be
operational since you will be determining the exposure length manually.

Y ou also need a cable release with alocking function to hold the shutter open while you do other things.
Mechanical and air release models are available.

SHORT EXPOSURE PRIME FOCUSPHOTOGRAPHY
Short exposure prime focus photography is the best way to begin recording celestial objects. It isdone
with the camera attached to the telescope without an eyepiece or cameralensin place. To attach your
camera you need the Celestron T-Adapter (#93633-A) and a T-Ring for your specific camera(i.e., Minolta,
Nikon, Pentax, etc.). The T-Ring replaces the 35mm SLR camera's normal lens. Prime focus photography
allows you to capture the majority of the lunar disk or solar disk. To attach your camerato your Celestar
telescope.
1. Removeall visua accessories.
2. Thread the T-Ring onto the T-Adapter.

3. Mount your camera body onto the T-Ring the same as you would any other lens.

4. Thread the T-Adapter onto the back of the Celestron Celestar telescope while holding the camerain
the desired orientation (either vertical or horizontal).
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With your camera attached to the telescope, you are ready for prime focus photography. Start with an easy
object like the Moon. Here's how to do it:

1. Load your camerawith film that has a moderate-to-fast speed (i.e., 1SO rating). Faster filmsare more
desirable when the Moon is a crescent. When the Moon is near full, and at its brightest, dower films
are more desirable. Here are some film recommendations:

e T-Max 100

+ T-Max 400

e Any 100 to 400 I1SO color dide film

*  Fuji Super HG 400

e Ektar 250r 100

2. Center the Moon in the field of your Celestar telescope.

3. Focusthe telescope by turning the focus knob until the image is sharp.

4. Set the shutter speed to the appropriate setting (see table 8-1).

5. Trip the shutter using a cable release.

6. Advancethefilm and repeat the process.

Lunar Phase SO 50 SO 100 SO 200 1SO 400

Crescent 1/2 1/4 1/8 1/15

Quarter 1/15 1/30 1/60 1/125

Full 1/30 1/60 1/125 1/250
Table 8-1

Aboveisallisting of recommended exposur e times when photographing the Moon at the prime focus
of your Celestar telescope.

The exposure times listed in table 8-1 should be used as a starting point. Always make exposures that are
longer and shorter than the recommended time. Also, take afew photos at each shutter speed. Thiswill
ensure that you will get a good photo.

If using black and white film, try ayellow filter to reduce the light intensity and to increase contrast.

Keep accurate records of your exposures. Thisinformation isuseful if you want to repeat your results or if
you want to submit some of your photos to various astronomy magazines for possible publication!

This technique is also used for photographing the Sun with the proper Celestron solar filter.

PIGGYBACK PHOTOGRAPHY

The easiest way to enter the realm of deep-sky, long exposure astrophotography is via the piggyback
method. Piggyback photography is done with a camera and its normal lensriding on top of the tel escope.
Through piggyback photography you can capture entire constellations and record large scale nebulae that
aretoo hig for prime focus photography. Because you are photographing with alow power lens and
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guiding with a high power telescope, the margin for error isvery large. Small mistakes made while
guiding the telescope will not show up on film. To attach the camerato the telescope, use the piggyback
mount (#93598). This can be purchased as an optional accessory.

Aswith any form of deep-sky photography, it should be done from adark sky observing site. Light
pollution around major urban areas washes out the faint light of deep-sky objects.

1. Polar align the telescope (using one of the methods described earlier) and start the clock drive.

2. Load your camerawith slide or print film, ISO 400 or faster!

3. Setthef/ratio of your cameralens so that it is a half stop to one full stop down from completely open.
4. Set the shutter speed to the "B" setting and focus the lensto the infinity setting.

5. Locate the area of the sky that you want to photograph and move the telescope so that it pointsin that
direction.

6. Find asuitable guide star in the telescope field. Thisisrelatively easy since you can search awide
area without affecting the area covered by your cameralens. If you do not have an illuminated cross
hair eyepiece for guiding, simply defocus your guide star until it fills most of the field of view. This
makes it easy to detect any drift.

7. Release the shutter using a cable release.

8. Monitor your guide star for the duration of the exposure making all corrections using the standard
hand controller (optional on Celestar 8). If not using the optional DEC motor (standard with the
Celestar 8 Deluxe), then corrections to the declination axis must be made carefully turning the DEC
slow motion by hand as needed.

9. Closethe camerds shutter.

Asfor lenses, use only those that produce sharp images near the edge of the field. The lenses should have
aresolving power of at least 40 lines per millimeter. A good focal length rangeis 35 to 200mm for lenses
designed for 35mm cameras.

The exposure time depends on the film being used. However, five minutesis usually a good starting point.
With dower films, like 100 1SO, you can expose as long as 45 minutes. With faster films, like 1600 1SO,
you really shouldn't expose more than 5 to 10 minutes. When getting started, use fast filmsto record as
much detail in the shortest possible time. Here are proven recommendations:

«  Ektar 1000 (color print)

»  Konica 3200 (color print)

e Fujichrome 1600D (color side)

+  3M 1000 (color dslide)

e Scotchchrome 400

»  T-Max 3200 (black and white print)
e T-Max 400 (black and white print)
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Asyou perfect your technique, try specialized films, that is filmsthat are designed or specially treated for
celestial photography. Here are some popular choices:

e Ektar 125 (color print)

»  Fujichrome 100D (color dlide)

e Tech Pan, gas hypered (black and white print)
e T-Max 400 (black and white print)

Aswith al forms of photography, keep accurate records of your work. Thisinformation can be used later
if you want to reproduce certain results or if you want to submit photos for possible publication.

Once you have mastered piggyback photography with wide angle and normal lenses, try longer focal
length lenses. The longer the focal length, the more accurate your guiding must be. Y ou can continue to
increase the focal length of the lens until you are ready for prime focus photography with your Celestar
telescope.

EYEPIECE PROJECTION

Thisform of celestial photography is designed for objects with small angular sizes, primarily the Moon and
planets. Planets, although physically quite large, appear small in angular size because of their great
distances. Moderate to high magnification is, therefore, required to make the image large enough to see
any detail. Unfortunately, the camera/tel escope combination alone does not provide enough magnification
to produce a usable image size on film. In order to get the image large enough, you must attach your
camera to the telescope with the eyepiece in place. To do so, you need two additional accessories; a
deluxe tele-extender (#93643), which attaches to the visual back, and a T-ring for your particular camera
make (i.e., Minolta, Nikon, Pentax, etc.).

Because of the high magnifications during eyepiece projection, the field of view is quite small which
makes it difficult to find and center objects. To make the job alittle easier, align the finder as accurately as
possible. Thisallowsyou to get the object in the telescope's field based on the finder's view alone.

Another problem introduced by the high magnification is vibration. Simply tripping the shutter [1 even
with acablerelease [1 produces enough vibration to smear theimage. To get around this, use the camera's
self-timer if the exposure time isless than one second O a common occurrence when photographing the
Moon. For exposures over one second, use the "hat trick." This technique incorporates a hand-held black
card placed over the aperture of the telescope to act as a shutter. The card prevents light from entering the
telescope while the shutter isreleased. Once the shutter has been released and the vibration has diminished
(afew seconds), move the black card out of the way to expose the film. After the exposure is complete,
place the card over the front of the telescope and close the shutter. Advance the film and you're ready for
your next shot. Keep in mind that the card should be held afew inchesin front of the telescope, and not
touching it. Itiseasier if you use two people for this process; one to release the camera shutter and one to
hold the card. Here's the process for making the exposure.

1. Find and center the desired target in the view finder of your camera.
2. Turnthe focus knob until the image is as sharp as possible.

3. Placethe black card over the front of the telescope.
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4. Releasethe shutter using a cable release.

5. Wait for the vibration caused by releasing the shutter to diminish. Also, wait for amoment of good

seeing.

6. Remove the black card from in front of the telescope for the duration of the exposure (see

accompanying table).
7. Replace the black card over the front of the telescope.
8. Close the camerds shuitter.
Advance the film and you are ready for your next exposure. Don't forget to take photos of varying
duration and keep accurate records of what you have done. Record the date, telescope, exposure duration,

eyepiece, f/ratio, film, and some comments on the seeing conditions.

The following table lists exposures for eyepiece projection with a 10mm eyepiece. All exposure times are
listed in seconds or fractions of a second.

Planet 1SO 50 SO 100 SO 200 SO 400
Moon 4 2 1 1/2
Mercury 16 8 4 2
Venus 1/2 1/4 1/8 1/15
Mars 16 8 4 2
Jupiter 8 4 2 1
Saturn 16 8 4 2
Table 8-2

The exposure times listed here should be used as a starting point. Always make exposures that are longer
and shorter than the recommended time. Also, take afew photos at each shutter speed. Thiswill ensure
that you get agood photo. It isnot uncommon to go through an entire roll of 36 exposures and have only
one good shot.

NOTE: Don't expect to record more detail than you can see visually in the eyepiece at the time you are
photographing.

Once you have mastered the technique, experiment with different films, different focal length eyepieces,
and even different filters.

LONG EXPOSURE PRIME FOCUSPHOTOGRAPHY

Thisisthe last form of celestial photography to be attempted after others have been mastered. Itis
intended primarily for deep sky objects, that is objects outside our solar system which includes star
clusters, nebulae, and galaxies. While it may seem that high magnification is required for these objects,
just the opposite istrue. Most of these objects cover large angular areas and fit nicely into the prime focus
field of your Celestar telescope. The brightness of these objects, however, requires long exposure times
and, as aresult, israther difficult.
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There are several techniques for this type of photography, and the one chosen will determine the standard
accessories needed. If, for example, you use a separate guidescope, the camera attaches to the tel escope
with a T-Adapter (#93633-A) and a T-Ring for your specific camera. However, the best method for long
exposure deep sky astrophotography iswith an off-axis guider. This device allows you to photograph and
guide through the telescope simultaneously. Celestron offersavery special and advanced off-axis guider,
called the Radial Guider (#94176). In addition, you will need a T-Ring to attach your camerato the Radial
Guider.

Other equipment needs include a guiding eyepiece. Unlike piggyback photography which allows for fairly
loose guiding, prime focus requires meticul ous guiding for long periods. To accomplish thisyou need a
guiding ocular with an illuminated reticle to monitor your guide star. For this purpose, Celestron offersthe
Micro Guide Eyepiece (#94171) or the 7.5mm Plésd [1luminated Reticle Ocular (#94174). Hereisabrief
summary of the technique.

1. Polar align the telescope using the declination drift method.

2. Remove all visua accessories.

3. Thread the Radial Guider onto your Celestar telescope.

4. Thread the T-Ring onto the Radial Guider.

5.  Mount your camera body onto the T-Ring the same as you would any other lens.

6. Set the shutter speed to the "B" setting.

7. Focusthe telescope on a star.

8. Center your subject in the field of your camera.

9. Find asuitable guide star in the telescope field. This can be the most time consuming process.

10. Open the shutter using a cable release.

11. Monitor your guide star for the duration of the exposure using the buttons on the hand controller to
make the needed corrections.

12. Close the camera's shutter.

When getting started, use fast films to record as much detail in the shortest possible time. Here are proven
recommendations:

e Ektar 1000 (color print)

»  Konica 3200 (color print)

e Fujichrome 1600D (color dide)

+  3M 1000 (color slide)

e Scotchchrome 400

»  T-Max 3200 (black and white print)
e« T-Max 400 (black and white print)
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Asyou perfect your technique, try specialized films, that is filmsthat are designed or specially treated for
celestial photography. Here are some popular choices:

e Ektar 125 (color print)

»  Fujichrome 100D (color dlide)

e Tech Pan, gas hypered (black and white print)
e T-Max 400 (black and white print)

There is no exposure determination table to help you get started. The best way to determine exposure
length islook at previously published photos to see what film/exposure combinations were used. Or take
unguided sample photos of various parts of the sky while the driveisrunning. Always take exposures of
various lengths to determine the best exposure time.
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CCD IMAGING

Fastar Lens Assembly Option —Using your Celestar Deluxetelescope at f/1.95 with optional PixCel
CCD Camera

Your Celestar Deluxe telescope is equipped with a removable secondary mirror that allows you to convert
your f/10 telescope into an f/1.95 imaging system capable of exposure times 25 times shorter than those
needed with af/10 system! Used with Celestron's PixCel CCD System, objects will be easily found due to
the ultraswide 2/3+ by 1/2+ field of view provided. With the optional Fastar lens assembly you can easily
convert your Fastar compatible telescope to f/1.95 prime focus use in a matter of seconds. Y our telescope
can now be used in many different f-number’s for CCD imaging. It can be used at f/1.95 (with optional
Fastar Lens Assembly), /6.3 (with the optional reducer corrector), /10, and f/20 (with the optional 2x
barlow) making it one of the most versatile imaging systems available today. This makes the system ideal
for imaging deep sky objects as well as planetary detail. The key to the Fastar’s versdtility is the variety of
different F-numbersin which it can be used. Described below is the significance of each F-number and the
type of object best suited to that kind of imaging.

Figure 8-1

Secondary
Mirror

Secondary
Mirror
Retaining Ring

Corrector Plate

Secondary
Mirror Mount
Handle

The above figure shows how the secondary mirror is removed when using the optional PixCel CCD camera
at f/1.95 and the Fastar lens assembly. Warning: The secondary mirror should never be removed
unlessinstalling the optional Fastar lens assembly. Adjustmentsto collimation can easily be made by
turning the screws on the top of the secondary mirror mount without ever having to remove the secondary
mirror (see Telescope Maintenance section of this manual).
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DESCRIPTION OF F-NUMBERS
The F/# stands for the ratio between the focal length and the diameter of the light gathering element. A
standard C8 has afocal length of 80 inches and a diameter of 8 inches. This makes the system an f/10,
(focal length divided by diameter). When the secondary is removed and the CCD is placed at the Fastar
position, the system becomes f/1.95, thisis unique to Celestron telescopes (see figures below).

/
: ]

* Fig8-2-- Light path at f/10 focus .

Fastar Lens Assembly

PixCel 237 CCD Camera

Fig 8-3 -- Light path at Fastar f/1.95 focus

The key factors for good CCD imaging are; exposure time, field-of-view, image size, and pixel resolution.
Asthe F/# goes down (or gets faster), the exposure times needed decreases, the field-of-view-increases, but
the image scale of the object gets smaller. What is the difference between f/1.95 and f/10? F/1.95 has 1/5
the focal length of f/10. That makes the exposure time needed about 25 times shorter than at f/10, the field
of view 5 times larger and the object size 1/5 compared to that of f/10. (see Table below)

Standard Cassegrain With Reducer/corrector | With Fastar lens
Accessory Accessory
Focal Length & Speed | 80" (2000mm) @f/10 | 50" (1250mm) @f/6.3 | 16" (400mm) @
f/1.95

PixCel 237 F.O.V. 8.1 x 6.3 (arc min) 13 x 10 (arc min) .69 x .53 (degrees)

41 x 31 (arcmin)
3.8 (arc sec)

PixCel Sampling
(arc sec/pixel)

.75 (arc sec) 1.2 (arc sec)

Table 8-3

FASTAR CONFIGURATIONS
Thefollowing isabrief description of the advantages of imaging at each f-number configuration and the
proper equipment needed to use the telescope in any of its many settings. Refer to Figure 8-6 for amore
detailed description of the accessories offered for each configuration.

IMAGING AT F/1.95
As stated above, the exposure times are much shorter at f/1.95 then at /6.3 or f/10. The field-of-view is
wider, soitiseasier to find and center objects. Also with awider field-of-view you can fit larger object
(such as M51, The Whirlpool Galaxy) in the frame. Typical exposure times can be 20-30 seconds for
many objects. With the Track and Accumulate function on the PixCel software (see the PixCel Operating
Manual for more details about its software features), the camera can shoot and stack several images
automatically without ever having to guide the exposure. Under dark skiesyou can get an excellent image
of the Dumbbell Nebula (M27) with only afew 30 second exposures (see figure 8-4 below). The spiral
arms of the Whirlpool galaxy (Figure 8-5) can be captured with a 30 second exposure and can be
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improved upon dramatically if several 30-60 second exposures are added together using the Track and
Accumulate™ feature.

Figure 8-4 M27 — The Dumbbell Nebula Figure 8-5 M51 — The Whirlpool Nebula
4 exposures of 30 seconds each! 9 exposures of 60 second each.

When imaging some objects like planetary nebula (for example M57, the Ring Nebula) and small galaxies
(M 104, the Sombrero Galaxy), larger image scale is needed to resolve finer detail. These objects are better
shot at /6.3 or even f/10.

IMAGING AT F/6.3(MEDIUM SIZE TO SMALL GALAXIES)
F/6.3 imaging gives you finer resolution then at f/1.95, but the slower f-number will usually require you to
guide the image while you are taking longer exposures. Guiding can be accomplished by using an optional
Radial Guider or a piggyback guidescope. The exposure times are about 10 times longer but the results can
be worth the extra effort. There are some objects that are small enough and bright enough that they work
great at f/6.3. M104 (the Sombrero Galaxy) can be imaged under dark skies with a series of short
exposures using Track and Accumulate. Ten exposures at 15 seconds each will yield a nice image and is
short enough that you may not need to guide the exposure at al. For f/6.3 imagining the optional /6.3
Reducer/Corrector is needed. (see Optional Accessory section at the end of this manual).

IMAGING AT F/10 (LUNAR OR SMALL PLANETARY NEBULAE)
/10 imaging is more challenging for long exposure, deep sky imaging. Guiding needs to be very accurate
and the exposure times need to be much longer, about 25 times longer than f/1.95. There are only a select
few objects that work well at f/10. The moon images fine becauseit is so bright, but planets are still a bit
small and should be shot at f/20. The Ring nebulais a good candidate because it is small and bright. The
Ring Nebula (M57) can be imaged in about 30-50 seconds at f/10. The longer the exposure the better.

IMAGING AT F/20 (PLANETARY OR LUNAR)
/20 is a great way to image the planets and features on the moon. With the PixCel CCD camera and
optional Color Filter Whesdl, it is easy to take tri-color images of planets also. When imaging the planets,
very short exposures are needed. Many cameras have trouble taking images under .1 seconds. The PixCel
camera can image at .01 seconds exposures due to the design of the CCD array. The exposure lengths
range from .03 to .1 seconds on planetary images. Focusis critical asis good atmospheric conditions.
Generally you will take one image after another until one looks good (see AutoGrab feature in the PixCel
Operating Manual). Thisisdo to the atmospheric "seeing" conditions. For every 10 exposures you might
save 1. Toimage at f/20 you need to purchase a 2x Barlow and a T-adapter or Radial Guider.
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Figure 8-6 - Accessory Configurations for Fastar Compatible Telescopes

1 Optical Tube Assembly 12 Pulstar Illuminator
2 Secondary Mirror 13 Illuminator (Microguide Eyepiece only)
3 Secondary Mirror Retaining Ring 14 Reducer/Corrector /6.3
4 Fastar Lens Assembly 15 T-Adapter
5 Tricolor Spacer Ring 16 Cross Hair Eyepiece
6 T-1%4" Adapter 17 Visual Back 1 v4'
7 IR Cutoff Filter (for use with Color Filter 18 Star Diagonal
Wheel)
8 PixCel CCD Camera 19 26mm Plossl Eyepiece
9 Rear Cell Counterweight 20 T-Ring (for 35mm SLR Camera)
10 Radial Guider 21 35mm SLR Camera
11 Microguide Eyepiece 22 2X Barlow Lens

For more information about the above accessories refer to the Optional Accessories section at the end of
this manual
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TELESCOPE MAINTENANCE

While your Celestar telescope requires little maintenance, there are a few things to remember that will
ensure your telescope performs optimally.

CARE AND CLEANING OF THE OPTICS

Occasionally, dust and/or moisture may build up on the corrector plate of your Celestar telescope. Special
care should be taken when cleaning any instrument so as not to damage the optics.

If dust builds up on the corrector plate, remove it with a brush (made of camel's hair) or a can of
pressurized air. When using pressurized air, spray at an angle to the corrector for approximately two to
four seconds. Then, use an optical cleaning solution and white, unscented (Kleenex type) tissue paper to
remove any remaining debris. Apply the solution to the tissue and then apply the tissue paper to the lens.
Low pressure strokes should go from the center of the corrector to the outer edge. Do NOT rub in circles!

Y ou can use acommercially made lens cleaner or mix your own. A good cleaning solution isisopropyl
alcohol mixed with distilled water. The solution should be 60% isopropyl alcohol and 40% distilled water.
Or, liquid dish soap diluted with water (a couple of drops per one quart of water) can be used.

Occasionally, you may experience dew build-up on the corrector plate of your tel escope during an
observing session. If you want to continue observing, the dew must be removed, either with a hair dryer or
by pointing the telescope at the ground until the dew has evaporated.

If moisture condenses on the inside of the corrector, place the telescope in a dust-free environment.
Remove the accessories from the rear cell and point the telescope down. Thiswill remove the moisture
from the telescope tube.

To minimize the need to clean your telescope, replace al lens covers once you have finished using it.
Since the rear cell isNOT sealed, the cover should be placed over the opening when not in use. This
prevents contaminants from entering the optical tube.

Internal adjustments and cleaning should be done only by the Celestron repair department. If your
telescopeisin need of internal cleaning, please call the factory for a return authorization number and price
quote.

COLLIMATION
The optical performance of your Celestron telescopeis directly related to its collimation, the alignment of
its optical system. Your Celestar was collimated at the factory after it was completely assembled.
However, if the telescope is dropped or jarred severely during transport, it may have to be collimated. The
only optical element that may need to be adjusted, or is possible, isthetilt of the secondary mirror.

Collimation is the alignment of the optical elements. In the Schmidt-Cassegrain optical system used in the
Celedtar, thisis the alignment of the primary and secondary mirrors.
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To check the collimation of your telescope you will need alight source.
@ A bright star near the zenith isideal since there isa minimal amount of
atmospheric distortion. Turn your telescope drive on so that you won't
have to manually track the star. Or, if you are not using the clock drive,
Figure 9-1 use Polaris. It'sposition relative to the celestial pole means that it
A collimated pattern (left) of a moves very little thus eliminating the need to manually track it.

dlightly out-of-focus star shows
concentric rings. An example of

an out of collimation system Before you begin the collimation process, be sure that your telescope is

(right) is shown by non- in thermal equilibrium with the surroundings. Allow 45 minutes for the
symmetric rings that flare out to telescope to reach equilibrium if you move it between large temperature
oneside. extremes.

To verify collimation, view a star near the zenith. Use a medium to high power ocular—12mm to 6mm
focal length. It isimportant to center a star in the center of the field to judge collimation. Slowly crossin
and out of focus and judge the symmetry of the star. |f you see a systematic skewing of the star to one
side, then re-collimation is needed.

To accomplish this, you need to locate the secondary alignment screws which are located on the secondary
mirror housing. The secondary mirror housing is mounted in the center of the corrector plate. It will be
necessary to remove the cap which covers the three secondary alignment screws. The cover just snaps off.
Y ou need to tighten the secondary collimation screw(s) that move the star across the field toward the
direction of the skewed light. These screws are located in the secondary mirror holder. Make only a small
1/6 to 1/8 field correction and re-center the star by moving the scope before making any improvements or
before making further adjustments.

When using higher power, 6mm and above, collimation is best accomplished with the telescope in focus. In
thisinstance, you are observing the Airy disk (see Figure 9-1), not the shadow of the secondary housing.
This (stellar) image will appear as a bright point of light with a diffraction ring around it. When the point
of light is perfectly centered within the diffraction ring, your telescopeisin collimation. Keep in mind that
to use high power, the seeing conditions must be very good.

Perfect collimation will yield a star or planetary image very symmetrical just inside and outside of focus. In
addition, perfect collimation delivers the optimal optical performance specifications that your telescopeis
built to achieve.

If seeing (i.e., air steadiness) is turbulent, collimation is difficult to judge. Wait until abetter night if itis
turbulent or aim to a steadier part of the sky. A steadier part of the sky isjudged by steady versus
twinkling stars.

THE ADJUSTMENT SCREWS ON THE SECONDARY MIRROR ARE VERY SENSITIVE.
USUALLY A TENTH OF A TURN WILL COMPLETELY CHANGE THE COLLIMATION OF THE
TELESCOPE. DO NOT FORCE THESE SCREWS IF THEY WILL NOT TURN. IF TIGHTENING
ONE SCREW IN THE DIRECTION YOU NEED TO GO ISDIFFICULT, SIMPLY LOOSEN THE
OTHER TWO SCREWS BY EQUAL AMOUNTS TO BRING ABOUT THE SAME CHANGE. DO
NOT BE INTIMIDATED TO TOUCH UP COLLIMATION ASNEEDED TO ACHIEVE OPTIMAL
HIGH-RESOLUTION VIEWS. IT ISWORTH THE TROUBLE!!!!
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OPTIONAL ACCESSORIES

Thefollowing isapartial list of optional accessories that can be used with your Celestar tel escope.

Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

AC Adapter - 110V - 60Hz (#18772) - The AC Adapter allows you to run your Celestar 8 and Celestar 8
Computerized off AC rather than the standard DC battery.

X

X

Accessory Case (#93500) - This rugged ABS plastic case is designed for carrying afew accessories. Inside
isfoam padding that isdie cut to | x | inch squares. These squares can be removed to accommodate
accessories with a custom fit.

X

X

Advanced Astro Master (#93900) - Imagine observing hundreds of deep-sky objectsin one night. With the
Advanced Astro Master you don't have to imagine! This unique accessory contains a data base of more
than 10,000 objects! Included are the Messier catalog, NGC catalog, | C catalog, portions of the ESO
catalog, portions of the UGC catalog, special non-stellar catalog which contains objects not found in any of
the other catalogs, a star catalog containing 241 interesting double and multiple stars, and a user definable
catalog that allows you to enter 25 of your favorite objects. And, scrolling information cross references Sky
Atlas 2000.0 or Uranometria. Unlike other digital setting circles, which require the use of a clock drive, the
Advanced Astro Master can be used with or without a clock drive. All you haveto do isalign on any two

of the 28 navigational alignment stars in the Advanced Astro Master's data base and you are ready to
observe. Once aligned, the system keeps track of where it is pointed. And, the Advanced Astro Master has
an RS 232 port for complete interface to your personal computer. The RS 232 cable (#93921) is currently
available and ready for shipment. The hardware mounting kit for the Celestar 8 fork mount is#93911. This
accessory is standard equipment with the Celestar 8 Computerized unit and the Celestar Deluxe 8
computerized.

Barlow Lenses - A Barlow lensis a negative lens that increases the focal length of atelescope. Used with
any eyepiece, it doubles the magnification of that eyepiece. Celestron offerstwo Barlow lensesin the 1-
1/4" size for the C8 telescope. The 2x Ultima Barlow (#93506) is a compact triplet design that isfully
multicoated for maximum light transmission and parfocal when used with the Ultima eyepieces. It works
very well with all Celestron eyepieces. The latest Barlow to be added to Celestron's product line (#93507)
isalow profile achromatic design. It weighsjust 4 oz. and it isunder 3" in length.

66




Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

C-5/C-8 Case (302070) - This case is perfect for storing the Celestar tel escope with the finderscope
attached. It isconstructed of space age resin, making it waterproof, unbreakable, airtight and extremely
durable. The caseislined with die cut foam for custom fitting. (31.5” x 21.75" x 11.5")

X

X

Car Battery Adapter (#18767) - To save the interna battery, Celestron offers the Car Battery Adapter
which allows you to run the telescope off an external power source. The adapter attaches to the cigarette
lighter of your car. A car battery adapter comes standard with the Celestar Deluxe.

standard equipment

Collimated Barlow Diagonal-1'/, (94117) - An ultra compact 90° barlow diagonal. It contains an integral
1.7X large aperture multi-coated achromatic Barlow lens. The diagonal is laser aligned (collimated) for
rotating centration. Ideal for visual centering of CCD objects and critical setting circle use.

Counterweight Bar Assembly (#94191) - When attaching optional accessoriesto your telescope, like 2"
eyepieces or cameras, there is the need to add weights to counterbalance the telescope. This unique design
produces the best dynamic balance of any counterweight system on the market. Not only do the weights
dide parallel to the telescope tube, but they can aso be adjusted vertically. Included is one 2.5 pound
weight. Additional counterweights are available in 2.5 (#94193) and 5 pound (#94194) sizes.

Declination Motor (#93549) - The electric DEC Motor allows you to make corrections to the DEC axis of
your Celestar 8 telescope without touching the instrument. All corrections are made from the optional hand
control box (#28983) which eliminates the possibility of bumping or shaking the tel escope while making
manual corrections.

standard equipment
(different style)

Dew Cap/L ens Shade (#94017) - The Dew Cap/Lens Shade is a tube (about the same diameter as the
telescope) that fits on the front end of the telescope to reduce the amount of dew that builds up on the
corrector plate when observing at night. For daytime observing, this accessory works as a lens shade to
prevent stray light from falling on the corrector, a situation which could reduce contrast. Day or night, the
Dew Cap/Lens Shade will enhance al your views.

Dew Eliminator (#94122) - The Dew Eliminator blows warm air to keep your corrector plate and any
optional accessories dew-free. It plugsinto any 12V cigarette lighter.

Diagonal, 2 inch (#93519) - Like theI-1/4" Diagonals, the 2" Star Diagonal allows you to use 2" eyepieces
with your Celestron telescope. These larger eyepieces offer wider fields and better eye relief for greater
viewing comfort. Thisaccessory isNOT recommended when using the Reducer/Corrector Lens.

Erect Image Diagonal (#94112-A & 94108) - For daytime terrestrial viewing the Erect Image Diagonal
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Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

produces images through your Celestar that match what you see with the unaided eye. This accessory uses
an Amici prism arrangement that, corrects the image. The model #94112-A allows you to look into the
telescope at a 45° angle, a desirable arrangement for terrestrial viewing. If you desire to view at a 90° angle,
then model #94108 is available.

Eyepiece Filters - To enhance your visual observations of planetary objects, Celestron offers awide range
of colored filters that thread into the 1-1/4" oculars. Available are: #12 Deep Y ellow, #21 Orange, #25 Red,
#58 Green, #80A Light Blue, #96 Neutral Density (25% T and 13% T) and Polarizing filters. Filtersare
also available in sets of four.

Eyepieces - Like telescopes, eyepieces come in avariety of designs. And, with the advent of different
eyepieces, Celestron also has avariety of designs each with its own advantages and disadvantages. For the
1-1/4" barrel diameter there are four different eyepiece designs available.

« SMA - The SMA design is an improved version of the Kellner eyepiece. SMA’sare very good,
economical, general purpose eyepieces. Availablein the foca lengths 6mm, 10mm, 12mm, and 25mm
(standard with the Celestar 8).

e Ploss - Plosd eyepieces have a4-element lens designed for low-to-high power observing. The Plosd’s
offer razor sharp views across the entire field, even at the edges! In the 1-1/4" barrel diameter, they are
available in the following focal lengths: 6.3mm, 7.5mm, 10mm, 12.5mm, 17mm, 20mm, 26mm,
32mm, and 40mm.

» Ultima - Ultimais not really adesign, but a trade name for our 5-element, wide field eyepieces. In the
1-1/4" barrel diameter, they are available in the following focal lengths: 5mm, 7.5mm, 12.5mm, 18mm,
24mm, 30mm, 35mm, and 42mm. These eyepieces are all parfocal. The 35mm Ultima givesthe
widest possible field of view with a1-1/4" diagonal and isideal for the C8 with or without the
Reducer/Corrector.

e Lanthanum Eyepieces (LV Series) - Lanthanum is a unique rare earth glass used in one of the field
lenses of this new eyepiece. The Lanthanum glass reduces aberrations to a minimum. All are fully
multicoated and have an astounding 20mm of eye relief-perfect for eyeglass wearersl The are available
inthe 1-'/,” barrel diameter in the following focal lengths: 2.5mm, 4mm, 5mm, 6mm, 9mm, 10mm,
12mm, 15mm. Also availableisan LV Zoom Eyepiece with the focal length range of 8 to 24mm.
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Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

In addition to the previously mentioned, there is also a deluxe compact zoom ocular (#93306) that has a
variable focal length of 6.5 to 18mm. This provides 111 to 307 power on the C8 when used at prime focus.

Finders- Finders are used to help you locate objects in the main telescope. The larger the finder, the more
you will see, making it easier to locate objects. One option for findersis the illuminated Polaris 7x50 Finder
(#93785-8P). It comes with the bracket, finderscope, and illuminator. Another option is the 9x50 finder
(93783-8) which is standard with the Celestar Deluxe. Thisincludes the finder, and the finder bracket.
Thereisalso a Quick Release Finder bracket (#51149-A) which allows you to easily remove and replace the
finderscope without loosing alignment. The Quick Release Bracket is only available for the 9x50 and 7x50
Finderscopes.

Another tool for finding objectsin the sky isthe Star Pointer (#51630). The Star Pointer is different from
afinderscope in that you can use both eyes when pointing the telescope at an object. A partialy reflective
surface projects theimage of an LED illuminated pinpoint into the line of sight. Just align the illuminated

pinpoint with the object you are interested in and the object will be in the main telescope.

Flashlight (#93592) - The LED flashlight uses ared LED to allow reading star maps without ruining your
night vision. The LED flashlight is small, only 6 inches long, and weighsin at a mere 3 ounces.

Flashlight, Night Vision (#93588) - Celestron’s premium model for astronomy, using two red LEDsto
preserve night vision. The brightnessis adjustable and it operates on asingle 9V battery.

Focus Micrometer (#94148) - A digital mechanical counter that attaches to the focus mechanism and gives
an extremely accurate readout of focus position. Thisisanecessity for anyone doing CCD imaging or
astrophotography.

Hand Controller (#28983) - This plugs into the drivebase of the Celestar 8 and is essential for long
exposure astrophotography. Thisitem isneeded to usethe Celestar in the Southern Hemisphere.

standard equipment

[lluminated Reticle Ocular, 7.5mm (#94174) - An eyepiece made specifically for astrophotography and
CCD imaging. ItisaPloss design and thereticleisfocusable. Thereticleisa cross pattern with several
boxes and smaller crosses for avariety of guiding choices.

X

Light Pollution Reduction (LPR) Filters- Thesefilters are designed to enhance your views of deep-sky
astronomical objects when viewed from urban areas. LPR Filters selectively reduce the transmission of
certain wavelengths of light, specifically those produced by artificial lights. Thisincludes mercury and high
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Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

and low pressure sodium vapor lights. In addition, they also block unwanted natural light (sky glow) caused
by neutral oxygen emission in our atmosphere. Celestron offers amodel for 1-1/4" eyepieces (#94126A)
and amodel that attaches to the rear cell ahead of the star diagonal and visual back (#94127A).

Micro Guide Eyepiece (#94171) - This multipurpose illuminated 12.5mm reticle can be used for guiding
deep-sky astrophotos, measuring position angles, angular separations, and more. The laser etched reticle
provides razor sharp lines and the variable brightness illuminator is completely cordless. The micro guide
eyepiece produces 160 power when used with the C8 at f/10.

Motorized Focuser (94142) - This accessory allows you to focus the telescope electronically instead of
manually. The motorized focuser eliminates the possibility of bumping or shaking the telescope when
focusing. This accessory hasits own hand controller box and it’s own power source.

Cannot be used if using the Focus Micrometer.

Piggyback Mount (#93598) - The best way to enter the realm of deep-sky photography isviathe
pigayback method. Piggyback photography allows you to record constellations and large scale nebul ae that
don't fit in the field of your telescope. The piggyback mount allows you to attach a camerato the top of the
telescope. Thisway, the camera can photograph with its normal or wide angle lens while you guide through
the telescope. The piggyback mount attaches to the rear cell of the telescope next to the finder.

Planisphere - A map of the night sky, oriented by month and day, to display exactly which stars and planets
will bevisible. There are three different models to match the latitude from which you’ re observing. For 20°
to 40° |atitude - 93720-30, for 30° to 50° latitude - 93720-40, and for 40° to 60° - 93720-50.

Polarizing Filter Set (#93608) - The polarizing filter set limits the transmission of light to a specific plane,
thus increasing contrast between various objects. Thisisused primarily for terrestrial, lunar, and planetary
observing.

Radial Guider (#94176) - The Celestron Radial Guider is specifically designed for usein prime focus,
deep-sky astrophotography and takes the place of the T-Adapter. This device allows you to photograph and
guide simultaneously through the optical tube assembly of your telescope. Thistype of guiding produces
the best results since what you see through the guiding eyepiece is exactly reproduced on the processed
film. The Radial guider isa"T'-shaped assembly that attaches to the rear cell of the telescope. Aslight from
the telescope enters the guider, most passes straight through to the camera. A small portion, however, is
diverted by a prism at an adjustable angle up to the guiding eyepiece. This guider has two features not
found on other off-axis guiders; first, the prism and eyepiece housing rotate independently of the camera
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Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

orientation making the acquisition of a guide star quite easy. Second, the prism angle is tunable allowing
you to look at guide stars on-axis.

Reducer/Corrector (#94175) - Thislens reduces the focal length of the telescope by 37%, making your C8
al280mm /6.3 instrument. In addition, this unique lens also corrects inherent aberrations to produce crisp
images all the way acrossthe field. It also increases the field of view significantly and isidea for wide-
field, deep-sky viewing. It is perfect for beginning prime focus long-exposure astrophotography. It makes
guiding easier and exposures shorter.

Sky Maps (#93722) - When learning the night sky, the Celestron Sky Maps offer the ideal solution. The
maps include all the constellations and brighter deep-sky objects. The maps are printed on a heavy stock
paper that is moisture-resistant. On the front cover is arotating planisphere which indicates when specific
constellations are visible.

Skylight Filter (#93621) - The Skylight Filter is used on C8 telescopes as adust seal. Thefilter threads
onto the rear cell of your telescope. All other accessories, both visua and photographic, thread onto the
Skylight Filter. Although it does cut down on a portion of the incoming light, it isavery small amount. It
should be noted, that most Barlow lenses can NOT be inserted into the visual back when the skylight filter
is attached.

Solar Filter (#94162) - The Celestron Solar Skreen solar filter permits direct observation of the Sunin
complete safety. Thisfilter, which transmits .001% of visible light, allows you to see sunspots as they move
across the solar disk. In addition to reducing the intensity of the Sun'svisible light, it also blocks 99.999%
of invisible infrared light. The Celestron Solar Skreen solar filter is made of precision engineered Mylar
polyester film. A layer of aluminum is vacuum-deposited on one surface of the dual sheets of Mylar used to
make each filter. The aluminum coating produces a cool, comfortable pale blue image of the Sun. (A #21
orange eyepiece filter works well in conjunction with thisfilter to produce a more natural color Sun). This
filter can be used for visual observation and photography. This model isafull aperture filter.

T-Adapter (#93633-A) - A T-Adapter (with T-Ring) allows you to attach your camerato the prime focus of
a Celestron Schmidt-Cassegrain telescope. Thisisused for terrestrial photography and short exposure lunar
and filtered solar photography. It can be used for long exposure deep-sky photography if you use a separate
guidescope.

T-Adapter/Barlow (#93640) - A special T-Adapter with an integral 2x Barlow lens. The barlow is
removable so you can attach your camerato your Celestar and shoot at prime focus or 2x prime focus.
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Accessory Name - Part Number - Description

Compatible with
Celestar

Celestar Deluxe

T-C Adapter (#93636) - This adapter allows you to couple avideo or movie camerato atelescope. The
camera must have aremovable lens with a standard "C" thread. The T-C adapter threads into the camera
and then onto the T-Adapter.

X

X

T-Ring - The T-Ring couples your camera body to the T-Adapter, Radial Guider Body, or Tele-Extender.
This accessory is mandatory if you want to do astrophotography through the telescope. Each camera make
(i.e.,, Minolta, Nikon, etc.) has its own unique mount and therefore, its own T-Ring.

Tele-Extender, Deluxe (#93643) - The tele-extender is a hollow tube that allows you to attach a camerato
the telescope when the eyepieceisinstaled. This accessory isused for eyepiece projection photography
which allows you to capture very high power views of the Sun, Moon, and planets on film. Thetele-
extender fits over the eyepiece onto the visual back.

Tripod and Wedge - For the serious astrophotographer and CCD imager, Celestron offers a wedge and
tripod that allows you to accurately polar align your Celestar and adds rigidity for successful long
exposures. The parts needed are the Wedge (#93656), the Tripod (#93499), and the Deluxe L atitude
Adjuster (#93528).

standard equipment

Vibration Suppression Pads (#93503) - These pads reduce the amplitude and vibration time of your
telescope when shaken by the wind or an accidental bump. They rest between the ground and tripod feet of
your telescope. V SPs are recommended for all observing conditions.

A full description of all Celestron accessories can be found in the Celestron Accessory Catalog (#93685).
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THE MESSIER CATALOG

The Messier Catalog, compiled by Charles Messier, was the first extensive listing of star clusters and
nebulae. Messier’s primary observational purpose was to discover comets. He compiled thislist so that
others searching for comets would not be confused by these objects. Hislist still remains popular today
because all of these objects are easily visible in amateur telescopes.

M# NGC# Const. R.A. DEC Mag Type Proper Name
M1 NGC1952 Tau 0534.5 2201 8.4 P. Neb. Crab Nebula
M2 NGC 7089 Aqr 21335 -00 49 6.5 Gl. Cl.

M3 NGC5272 CVn 13422 28 23 6.4 Gl. Cl.

M4 NGC 6121 Sco 16 23.6 -26 32 5.9 Gl. Cl.

M5 NGC5904 Ser 15185 02 05 5.8 Gl. Cl.

M6 NGC 6405 Sco 17 40.0 -3213 4.2 Op. Cl. Butterfly Cluster
M7 NGC 6475 Sco 1754.0 -34 49 3.3 Op. Cl.

M8 NGC 6523 Sgr 18 03.7 24 23 5.8 D. Neb Lagoon Nebula
M9 NGC 6333 Oph 17 19.2 -1831 7.9 Gl. Cl.

M10 NGC 6254 Oph 16 57.2 -4 06 6.6 Gl. Cl.

M11 NGC 6705 Sct 1851.1 -6 16 5.8 Op. Cl. Wild Duck Cluster
M12 NGC 6218 Oph 16 47.2 -157 6.6 Gl. Cl.

M13 NGC 6205 Her 16 41.7 36 28 5.9 Gl. Cl. Hercules Cluster
M14 NGC 6402 Oph 17 37.6 -315 7.6 Gl. Cl.

M15 NGC 7078 Peg 21 30.0 1210 6.4 Gl. Cl.

M16 NGC 6611 Ser 18189 1347 6.0 D. Neb Eagle Nebula
M17 NGC 6618 Sgr 1820.8 1611 7.0 D. Neb. Omega Nebula
M18 NGC 6613 Sgr 1819.9 -1708 6.9 Op. Cl.

M19 NGC 6273 Oph 17 02.6 -26 16 7.2 Gl. Cl.

M20 NGC 6514 Sgr 18024 -2302 85 D. Neb. Trifid Nebula
M21 NGC 6531 Sgr 18 04.7 2230 59 Op. Cl.

M22 NGC 6656 Sgr 1836.4 2354 51 Gl. Cl.

M23 NGC 6494 Sgr 17 56.9 1901 55 Op. Cl.

M24 NGC 6603 Sgr 1816.4 1829 45 Op. Cl.

M25 IC 4725 Sgr 18 31.7 1915 4.6 Op. Cl.

M26 NGC 6694 Sct 1845.2 -924 8.0 Op. Cl.

M27 NGC 6853 Vul 19 59.6 2243 8.1 P. Neb. Dumbbell Nebula
M28 NGC 6626 Sgr 1824.6 -24 52 6.9 Gl. Cl.

M29 NGC 6913 Cyg 2023.0 38 32 6.6 Op. Cl.

M30 NGC 7099 Cap 21404 -2311 75 Gl. Cl.
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M# NGC# Const. R.A. DEC Mag Type Proper Name

M31 NGC224 And 042.7 4116 34 Sp. Gx. Andromeda Galaxy

M32 NGC221 And 042.7 4052 8.2 El. Gx.

M33 NGC598  Tri 1338 3039 5.7 Sp. Gx. Pinwheel Galaxy

M34 NGC 1039 Per 2420 42 47 52 Op. Cl.

M35 NGC 2168 Gem 608.8 2420 51 Op. Cl.

M36 NGC 1960 Aur 536.3 3408 6.0 Op. Cl.

M37 NGC 2099 Aur 552.0 3233 5.6 Op. Cl.

M38 NGC 1912 Aur 528.7 3550 6.4 Op. Cl.

M39 NGC 7092 Cyg 21323 48 26 4.6 Op. Cl.

M40 UMa 1222.2 58 05 8.0 dbl

M41 NGC 2287 CMa 647.0 -2044 4.5 Op. Cl.

M42 NGC 1976 Oiri 535.3 -527 4.0 D. Neb. Great Orion Nebula

M43 NGC 1982 Oiri 5355 -516 9.0 D. Neb.

M44 NGC 2632 Cnc 840.0 19 59 31 Op. Cl. Beehive Cluster

M45 Tau 3475 24 07 1.2 Op. Cl. Peiades

M46 NGC 2437 Pup 741.8 -14 49 6.1 Op. Cl.

M47 NGC 2422 Pup 7 36.6 -14 30 4.4 Op. Cl.

M48 NGC 2548 Hya 813.8 -548 58 Op. Cl.

M49 NGC 4472 Vir 1229.8 800 8.4 El. Gx.

M50 NGC 2323 Mon 703.0 -8 20 59 Op. Cl.

M51 NGC CVn 1329.9 4712 8.1 Sp. Gx. Whirlpool Galaxy
5194-5

M52 NGC 7654 Cas 2324.2 61 35 6.9 Op. Gx.

M53 NGC 5024 Com 1312.9 1810 7.7 Gl. Cl.

M54 NGC 6715 Sgr 1855.1 -30 29 7.7 Gl. Cl.

M55 NGC 6809 Sgr 1940 .0 -30 58 7.0 Gl. Cl.

M56 NGC 6779 Lyr 1916.6 3011 8.2 Gl. Cl.

M57 NGC 6720 Lyr 18 53.6 3302 9.0 P. Neb. Ring Nebula

M58 NGC 4579 Vir 1237.7 11 49 9.8 Sp. Gx.

M59 NGC 4621 Vir 1242.0 1139 9.8 El. Gx.

M60 NGC 4649 Vir 1243.7 1133 8.8 El. Gx.

M61 NGC 4303 Vir 12219 428 9.7 Sp. Gx.

M62 NGC 6266 Oph 1701.2 -30 07 6.6 Gl. Cl.

M63 NGC 5055 CVn 1315.8 42 02 8.6 Sp. Gx. Sunflower Galaxy

M64 NGC 4826 Com 1256.7 2141 8.5 Sp. Gx. Black Eye Galaxy

M65 NGC 3623 Leo 1118.9 1305 9.3 Sp. Gx. Leo’s Triplet

M66 NGC 3627 Leo 1120.3 1259 9.0 Sp. Gx. Leo’s Triplet

M67 NGC 2682 Cnc 850.3 1149 6.9 Op. Cl.

M68 NGC 4590 Hya 1239.5 -26 45 8.2 Gl. Cl.

M69 NGC 6637 Sgr 18314 -3221 7.7 Gl. Cl.

M70 NGC 6681 Sgr 1843.2 -3218 8.1 Gl. Cl.
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M#

M71
M72
M73
M74
M75

M76
M77
M78
M79
M80

M81
M82
M83
M84
M85

M86
mM87
M88
M89
M90

Mol
M92
M93
M94
M95

M96
M97
M98
M99
M100

M101
M102
M103
M104
M105

M106
M107
M108
M109
M110

NGC#

NGC 6838
NGC 6981
NGC 6994
NGC 628

NGC 6864

NGC 650-1
NGC 1068
NGC 2068
NGC 1904
NGC 6093

NGC 3031
NGC 3034
NGC 5236
NGC 4374
NGC 4382

NGC 4406
NGC 4486
NGC 4501
NGC 4552
NGC 4569

NGC 4548
NGC 6341
NGC 2447
NGC 4736
NGC 3351

NGC 3368
NGC 3587
NGC 4192
NGC 4254
NGC 4321

NGC 5457
NGC 5457
NGC 581

NGC 4594
NGC 3379

NGC 4258
NGC 6171
NGC 3556
NGC 3992
NGC 205

Const.

Sge
Aqr
Aaqr

Sor

Cet
Ori

Lep
Sco

UMa
UMa
Hya
Vir
Com

Vir
Vir
Com
Vir
Vir

Com
Her
Pup
Cvn
Leo

Leo
UMa
Com
Com
Com

UMa
UMa
Cas
Vir
Leo

Cvn
Oph
UMa
UMa
And

R.A.

1953.7
2053.5
2058.0
136.7

2006.1

1422
242.7
546.7
524.2
1617.0

955.8
956.2
1337.7
12251
12254

1226.2
1230.8
1232.0
1235.7
12 36.8

12354
1717.1
744.6

1250.9
1044.0

1046.8
1114.9
1213.8
1218.8
12229

14 03.2
14 03.2
1331

12 40.0
1047.9

1219.0
16 32.5
1111.6
1157.7
040.3

The Messier Catalog

DEC

18 47
-1232
-1238
1547
-2155

5134
001
003
-24 33
-22 59

69 04
69 41
-2952
1253
1811

1257
1224
1425
1233
1310

14 30
43 08
-23 52
41 07
1142

11 49
5501
1454
1425
1549

5421
5421
60 42
-1137
1235

4718
-1303
5540
5323
4141

Mag

8.3
9.4

9.2
8.6

115
8.8
8.0
8.0
7.2

6.8
8.4
7.6
9.3
9.2

9.2
8.6
9.5
9.8
9.5

10.2
6.5
6.2
8.1
9.7

9.2
11.2
101
9.8
9.4

7.7
7.7
7.4
8.3
9.3

8.3
8.1
10.0
9.8
8.0

Type

Gl. Cl.
Gl. Cl.
ast
S
Gl Cl.

P. Neb.
Sp. Gx.
D. Neb.
Gl. Cl.
Gl. Cl.

Sp. Gx.
Ir. GXx.

Sp. Gx.
El. Gx.
El. Gx.

El. Gx.
El. Gx.

Sp. Gx.
El. Gx.

Sp. Gx.

Sp. Gx.
Gl. Cl.

Op. Cl.

Sp. Gx.
Sp. Gx.

Sp. Gx.
P. Neb.
Sp. Gx.
Sp. Gx.
Sp. Gx.

Sp. Gx.
dup
Op. Cl.

Sp. Gx.
El. Gx..

Sp. Gx.
Gl. Cl.
Sp. Gx.

Sp. Gx.
El. Gx.

Proper Name

Cork Nebula

Bodes Nebula

Virgo A

Owl Nebula

Pin Wheel Nebula

Sombrero Galaxy
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Object Abbreviations:

e Sp.Gx. Spiral Galaxy
 El Gx Elliptical Galaxy

e Ir.Gx. Irregular Galaxy
e Op.Cl Open Cluster
« GlCl Globular Cluster

e D. Nebh. Diffuse Nebula
 P.Nebh. Planetary Nebula

NOTE: All coordinatesfor the objectsin the Messier catalog arelisted in epoch 2000.00.
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LIST OF BRIGHT STARS

Thefollowing isalist of bright stars that can be used to align the R.A. setting circle. All coordinatesarein

epoch 2000.0.
Epoch 2000.0
Star Name HMS R.A. DEC Magnitude
HMS o
Sirius CMa 06 45 09 -16 42 58 -1.47
Canopus Car 06 2357 -5241 44 -0.72
Arcturus Boo 14 1540 +19 1057 -0.72
Rigel Kent. Cen 14 39 37 -60 50 02 +0.01
Vega Lyr 18 3656 +38 4701 +0.04
Capella Aur 051641 +45 59 53 +0.05
Rigel Ori 051432 -08 12 06 +0.14
Procyon CMi 073818 +05 1330 +037
Betelgeuse Ori 055510 +07 24 26 +0A1l
Achernar Eri 01 3743 -5714 12 +0.60
Hadar Cen 14 03 49 -6022 22 +0.63
Altair Aqi 19 5047 +08 52 06 +0.77
Aldebaran Tau 04 3555 +16 30 33 +0.86
Spica Vir 132512 -11 0941 +091
Antares Sco 1629 24 -26 2555 +0.92
Fomal haut PsA 2257 39 -293720 +1.15
Pollux Gem 074519 +2801 34 +1.16
Deneb Cyg 204126 +45 16 49 +1.28
Beta Crucis Cru 12 47 43 -5941 19 +1.28
Regulus Leo 1008 22 +11 58 02 +1.36

List of Bright Stars
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TECHNICAL SPECIFICATIONS

Optical Tube Design

Aperture:

Focal Length:

Firatio:

Highest Useful Magnification:

Lowest Useful Magnification:
Resolution

Photographic Resol ution:

Light Gathering Power:

Back Focus

Near Focus with Eyepiece:

Near Focus with Camera:

Optical Tube Length:

Optical Tube Diameter

R.A. Setting Circle Diameter Northern
Hemisphere:

R.A. Setting Circle Diameter Southern
Hemisphere:

DEC. Setting Circle Diameter:

DEC. Slow Motion Resolution

DEC Slow Motion Maximum Angle
Weight of Tube, Drivebase, and Forks

Weight of Wedgpod (Celestar 8)

Weight of Wedge (Celestar Deluxe 8)
Weight of Tripod (Celestar Deluxe 8)
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Schmidt-Cassegrain

8" (203mm)

80" (2032mm)

10

480x

29x

.68 arcseconds

182 linemm

842x the unaided eye

18" £ 5

~25'

~25' (Using the Radial Guider)

16"

9

6°/,” (Celestar 8 and Celestar 8 Computerized)

771, (Celestar Deluxe 8 and Celestar Deluxe 8 Computerized)
7°l,” (Celestar 8 and Celestar 8 Computerized)

8'/,” (Celestar Deluxe 8 and Celestar Deluxe 8 Computerized)
4

6 turns per degree

10 degrees

22 1b. (Celestar 8 and Celestar 8 Computerized)

27 1b. (Celestar Deluxe 8 and Celestar Deluxe 8 Computerized)
151b.

41b.

191b.

Technical Specifications



FURTHER READING

Thefollowing isalist of astronomy books that will further enhance your understanding of the night sky.

The books are broken down by classification for easy reference.

Astronomy Texts

ASETONOMY NOW....couieiisiesiisieeeeeseee e stesie e eseeseeeesee e sseeseenaessessesnens Pasachoff & Kutner
Cambridge Atlas Of ASITONOMY........ccccvvereereereseseseseeseese e seeenes Audolsze & lIsrael
McGraw-Hill Encyclopedia Of AStronomy .........ccocceeevevvereeienreennns Parker

Astronomy-The EvolVing UNIVEISE ......cccovvveeeereerese e Zeilik

Atlases

Atlas Of Deep SKy SPIENdOrsS ......ccuevvevererereeeeeres e V ehrenberg

SKY At1as 2000.0.....c..ccueriereeeeeeeeesese s ereee e Tirion

Sky Catalog 2000.0 VOI L & 2 ..cvvcvveeeieeee et Hirshfeld & Sinnott
UranometriaVol. L1A45C 2 .....ccveveieieceseeeeree e e eese e s e e Tirion, Rappaport, Lovi
Magnitude 6 Star AtlaS........ccceeeeererrrerr e Dickinson, Costanzo, Chaple
NGC 2000.0 ...coviiieeiisiereeieriereeesie e neas Sinnott

General Observational Astronomy

The Cambridge Astronomy GUIE..........ccceeeverereneeieereereseeseseeeens Liller & Mayer
A Complete Manual Of Amateur AStrONOMY .......ccceeeeeveerereesrereenens Sherrod
The Guide To Amateur ASITONOMY .......coveeereereseseseseeseeseeseeseenees Newton & Teece

Visual Observation

Observational Astronomy FOr AMateUrS ........ccccoeveeereeseereesiesennenns Sidgwick
Astronomical Calendar ..o Ottewell
Burnham's Celestial Handbook VoIs. 1, 2dC 3 .....coeevivercrienen Burnham

The Planet JUDITES .....c.veeeeesese s Peek

Field Guide To The Stars & Plan€ts.........ccoovveveeveeneneinenecnieens Menzel & Pasachoff
ODBSEIVE COMELS ....oveeecieieceeeeres et nne s Edberg & Levy
Astrophotography

S TRV 1100/ 1] oo S Mayall & Mayall
Astrophotography A Step-by-Step Approach ........ccccveveevevverennnnnns Little
Astrophotography For The AMateur ..........ccceveeeeverieveseseeeseeseenns Covington

PANS 0] o]10] (o]0 ir="o] |V Gordon

PANS 0] o] T0](0Te ir="o] )V Martinez

A Manual Of Celestial Photography.........cceevveeeeerererinvesese e King

Manual Of Advanced Celestial Photography..........ccccceeeeverereerennnn. Wallis & Provin

Further Reading
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CELESTRON LIMITED WARRANTY
CELESTRON PRODUCTS

Celestron International (Cl) warrants that each Celestron telescope shall be free from defects in materials and
workmanship for oneyear. Cl repair or replace such product or part thereof which, on inspection by Cl isfound to
be defective in materials or workmanship. Asa condition to the obligation of Cl to repair or replace such product,
the product must be returned to Cl together with proof-of-purchase satisfactory to Cl.

RETURN AUTHORIZATION ALL PRODUCTS

The Proper Return Authorization Number must be obtained from ClI in advance of return. Call Customer Service at
310-328-9560 to receive the number to be displayed on the outside of your shipping container.

All returns must be accompanied by awritten statement setting forth the name, address, and daytime telephone
number of the owner, together with a brief description of any claimed defects. Parts or product for which
replacement is made shall become the property of CI.

The customer shall be responsible for all cost of transportation and insurance, both to and from the factory of Cl,
and shall be required to prepay such costs.

ACCESSORIESJELECTRONIC COMPONENTS

Cl warrants that all Cl accessories and electronic components shall be free from defects in materials and
workmanship for one year from the date of sale to the first retail purchaser. The warranties set forth in this
paragraph shall be the exclusive warranties provided by CI with respect to Cl accessories and electronic features and
shall be deemed to limit the obligation of Cl under any other provisions of this warranty.

WARRANTY

Cl shall use reasonable effort to repair or replace any product covered by this limited warranty within thirty days of
receipt. Inthe event repair or replacement shall require more than thirty days, Cl shall notify the customer
accordingly. CI reservesthe right to replace any product which has been discontinued from its product line with a
new product of comparable value and function. In the event no product of comparable value and function is then
marketed by CI, Cl may, in lieu of replacement, pay the current fair market value of the product in serviceable
condition.

Thiswarranty shall be void and of no force of effect in the event a covered product has been modified in design or
function, or subjected to abuse, misuse, mishandling or unauthorized repair. Further, product malfunction or
deterioration due to normal wear is not covered by this warranty.

Cl DISCLAIMS ANY WARRANTIES, EXPRESS OR IMPLIED, WHETHER OF MERCHANTABILITY OF
FITNESS FOR A PARTICULAR USE, EXCEPT ASEXPRESSLY SET FORTH HEREIN.

THE SOLE OBLIGATION OF Cl UNDER THISLIMITED WARRANTY SHALL BE TO REPAIR OR RE-
PLACE THE COVERED PRODUCT, IN ACCORDANCE WITH THE TERMS SET FORTH HEREIN. CI
EXPRESSLY DISCLAIMS ANY LOST PROFITS, GENERAL, SPECIAL, INDIRECT OR CONSEQUENTIAL
DAMAGES WHICH MAY RESULT FROM BREATH OF ANY WARRANTY, OR ARISING OUT OF THE USE
ORINABILITY TOUSE ANY Cl PRODUCT. ANY WARRANTIES WHICH ARE IMPLIED AND WHICH
CANNOT BE DISCLAIMED SHALL BELIMITED IN DURATION TO A TERM OF ONE YEAR FROM THE
DATE OF ORIGINAL RETAIL PURCHASE.



Some states do not allow the exclusion or limitation of incidental or consequential damages or limitation on how
long an implied warranty lasts, so the above limitations and exclusions may not apply to you.

Thiswarranty gives you specific legal rights, and you may also have other rights which vary from state to state.
Cl reserves the right to modify or discontinue, without prior notice to you, any model or style optical instrument.
If warranty problems arise, or if you need assistance in using your Cl product, contact:

Ceélestron International
Customer Service Department
2835 Columbia Street
Torrance, CA 90503
310/328-9560
310/212-5835 (Fax)
Monday-Friday 8AM-4PM PST

Thiswarranty supersedes all other product warranties.

NOTE: Thiswarranty isvalid to U.S.A. customerswho have pur chased this product from an Authorized
Cl Dealer inthe U.SA. Warranty outsidethe U.S.A. isvalid only to customerswho purchased
from a Cl International Distributor or Authorized ClI Dealer in the specific country.
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