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NceLesrron
Introduction

Congratulations on your purchase of an AstroMaSteies telescope. The AstroMaster Series of efesccome
in several different models and this manual cotetsmodels mounted on the CG-3 German Equatoriaiitie--

90mm refractor and 130mm Newtonian. The AstroMaSties is made of the highest quality mater@lsrisure
stability and durability. All this adds up to descope that gives you a lifetime of pleasure &ithinimal amount
of maintenance.

These telescopes were designed for the First TimgeB offering exceptional value. The AstroMasteriese
features a compact and portable design with ampieal performance to excite any newcomer to theldvof
amateur astronomy.

AstroMaster telescopes carryveo year limited warranty. For details see our websitevat/w.celestron.com

Some of the many standard features of the Astrodastiude:

» All coated glass optical elements for clear, ciispges.

*  Smooth functioning, rigid equatorial mount withtsej circles in both axes.
» Preassembled steel leg tripod with 1.25” legs eessatable platform.

e Quick and easy no-tool set up.

» CD-ROM “The Sky” Level 1 --- astronomy software whiprovides education about the sky and printabje s
maps.

» All models can be used terrestrially as well asometmically with the standard accessories included.

Take time to read through this manual before embgr&n your journey through the Universe. It make a few
observing sessions to become familiar with youedebpe, so you should keep this manual handy ymtilhave
fully mastered your telescope’s operation. The mahmives detailed information regarding each stepwall as
needed reference material and helpful hints guaeaihto make your observing experience as simplekagurable
as possible.

Your telescope is designed to give you years ofdafuth rewarding observations. However, there desvahings to
consider before using your telescope that will emsour safety and protect your equipment.

Warning

* Never look directly at the sun with the naked eyerowith a telescope (unless you have the proper
solar filter). Permanent and irreversible eye damge may result.

* Never use your telescope to project an image of tlsein onto any surface. Internal heat build-up can
damage the telescope and any accessories attachedt.t

* Never use an eyepiece solar filter or a Herschel @ge. Internal heat build-up inside the telescope ca
cause these devices to crack or break, allowing uhéred sunlight to pass through to the eye.

* Do not leave the telescope unsupervised, either whehildren are present or adults who may not be
familiar with the correct operating procedures of your telescope.
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Figure 1-1 AstroMaster 90 EQ Refractor

1. | Telescope Optical Tube 9. Latitude Adjustment Screw
2. | Dovetail Mounting Bracket 10. | Accessory Tray

3. | RA. Setting Circle 11. | Tripod

4. | Star Pointer Finderscope 12. | Counterweight Bar

5. | Eyepiece 13. | Counterweights

6. | Diagonal 14. | Equatorial Mount

7. | Focus Knob 15. | Dec. Slow Motion Cable

8. | R.A. Slow Mation Cable 16. | Objective Lens




Figure 1-2 AstroMaster 130 EQ Newtonian

1. | Eyepiece 8. Accessory Tray

2. | Tube Ring 9. Tripod

3. | Telescope Optical Tube 10. | Counterweights

4. | Primary Mirror 11. | Dec. Setting Circle

5. | Dec. Slow Motion Cable 12. | Star Pointer Finderscope
6. | R.A. Slow Motion Cable 13. | R.A. Setting Circle

7. | Latitude Adjustment Screw 14. | Focus Knob
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Assembly

This section covers the assembly instructions éaryAstroMaster telescope. Your telescope shoelddt up
indoor the first time so that it is easy to identifie various parts and familiarize yourself witle torrect assembly
procedure before attempting it outdoor.

Each AstroMaster comes in one box. The piecdsdrbbx are — optical tube with attached sky poiatet tube
rings (130 EQ only), CG-3 equatorial mount, counedght bar, two 3.7# (1.7kg) counterweights, R.AD&c.
slow-motion cables, 10mm eyepiece — 1.25", 20mnpigype — 1.25” (erect image for 130EQ), erect image
diagonal 1.25” (for 90EQ), “The Sky” Level 1 CD-ROM

Setting up the Tripod

1. Remove the tripod from the box (Figure 2-1). Tiygod comes preassembled so that the set up is very
easy.

2. Stand the tripod upright and pull the tripod legara until each leg is fully extended and then padisivn
slightly on the tripod leg brace (Figure 2-2). ey top of the tripod is called the tripod head.

3. Next, we will install the tripod accessory traydiie 2-3) onto the tripod leg brace (center of Fegar2).

4. Insert the cut-out in the center of the tray (fiate of the tray facing down) to match the cenfahe
tripod leg brace and push down slightly (Figure)2-Zthe ears of the tray should appear as in Figue

Figure 2-1 Figure 2-2 Figuee3 Figure 2-4

5. Rotate the tray until the ears are under the lagésupport of each leg and push slightly and wikyock
in place (Figure 2-5). The tripod is now complgt@ésembled (Figure 2-6).

6. You can extend the tripod legs to the height ycsirde At the lowest level the height is 24” (61 camyd
extends to 41" (104cm). You unlock the tripod legd knob at the bottom of each leg (Figure 2-7) and
pull the legs out to the height you want & therkitloe knob securely. A fully extended the tripodke
like the image in Figure 2-8.

7. The tripod will be the most rigid artdlge at the lowest height.

Figure 2-5

Figu2- 7 Figure 2-8



Attaching the Equatorial Mount

The equatorial mount allows you to tilt the telgse® axis of rotation so that you can track thessiarthey move
across the sky. The AstroMaster mount is a Geregaratorial mount (CG-3) that attaches to the tripedd. To
attach the mount:

1.

2.

Remove the equatorial mount from the box (Figud®2- The mount will have the small latitude adjusit
screw attached to it. The large latitude adjustrsergw (Figure 2-10) will be threaded into the hole

The mount will attach to the tripod head and m@ectically to the knob with bolt attached undes thpod
head (Figure 2-9). Push the mount (large flat partiith a small tube sticking out) into the certtete of the
tripod head until it is flush and hold it steadijhen, reach under the tripod head with your otlaedhand
turn the knob which will thread into the bottomtbé mount. Continue turning until it is tight. The
completed assembly of the mount to the tripod é&nse Figure 2-11.

A\

\
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Figure 2-9 Figure 2-10 Figure 2-11

Installing the Counterweight Bar & Counterweights

To properly balance the telescope, the mount camitbsa counterweight bar and two counterweights. install

them:
1.

2.

Remove the counterweight safety screw (orange tlmm the counterweight bar (at the opposite efith®
threaded rod) by unthreading it counterclockwisee Figure 2-12.

Install the large threads of the counterweightibtr the threaded hole in the dec.axis of the meuste
Figure 2-13 until it is tight. Now you are readyattach the counterweights.

Orient the mount so that the counterweight bartgdimward the ground.

Loosen the locking knob on the side of each cowsight (it doesn’t matter which counterweight ydtaeh
first) so that the threads do not protrude throtighcenter hole of the counterweights.

Slide one of the counterweights onto the countagiaddar about half way up and tighten the lockingtk
securely. The correct orientation of the weightstiown in Figure 2-14.

Slide the second counterweight onto the countetwdigr flush up against the first one and then lock
securely.

Replace the safety screw and thread it on securbkly.completed assembly is shown in Figure 2-14.

K ERCHERPAE 2 il
Figure 2-12 Figure 2-13 Figure 2-14
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Attaching the Slow Motion Cables

The AstroMaster mount comes with two slow motionteol cables that allow you to make fine pointing
adjustments to the telescope in both R.A. and Batibn. To install the cables:
1. Locate the two cables with knobs on them (bothdeatical is size and length) and make sure thevson
each cable end does not protrude through the ogenin
2. Slide the cable onto the R.A. shaft as far aslitga. There are two R.A. shafts, one on eithde sif the
mount. It makes no difference which shaft you sisee both work the same. Use whichever one yul fi
more convenient.
3. Tighten the screw on the R.A. cable to hold it selguin place.
. 4. The DEC slow motion cable attaches indhme manner as the R.A. cable. The shaft thaDE@ slow
motion knob fits over is toward the top of theunt, just below the telescope mounting platform.

an

Figure 2-15 l Figurel®
R.A. Shaft on bottom and Dec. Shaft on top R.A. & Dec. Cablesth knobs attached

Attaching the Telescope Tube to the Mount

The telescope optical tube attaches to the moantdovetail slide bar mounting bracket at thedbghe mount
(Figure 2-16). For the 130 EQ Newtonian, the mmgnbar is the bracket which is attached to thetibgs. For
the 90EQ refractor the mounting bar is attachedaliine bottom of the telescope tubB8efore you attach the
optical tube, make sure that the declination and ght ascension locking knobs are tight (Figure 2-17)Then,
make sure that the latitude adjustment screws (Figes 1-1 & 1-2) are tight.This will ensure that the mount
does not move suddenly while attaching the telesatical tube. Also, remove the objective lens (cafractor) or
the front opening cap (Newtonian). To mount thegebpe tube:

1 Remove the protective paper covering the ojptiikee. You will have to remove the tube ringstba 114EQ
Newtonian before removing the paper.

2 Loosen the mounting knob and the mounting ga&fetew on the side of the dovetail mounting platfeo they
do not protrude into the mounting platform — seguFé 2-18.

3. Slide the dovetail mounting bar into the reaasshe top of the mounting platform (figure 2-17).

5 Tighten the mounting knob on the dovetail mgplatform to hold the telescope in place.

6 Hand tighten the mounting platform safety scumiil the tip touches the side of the mountingches.

NOTE: Never loosen any of the knobs on the telescope &br mount other than the R.A. and DEC knobs.
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Figure 2-17 Figure 2-18 Mounting Knob & Safety &ew in the dovetail bracket
Dec. Lock Knob on top of Dec.circle Shown is th@4EQ telescope tube
& R.A. Lock Knob on top of R.A. circle

Installing the Diagonal & Eyepieces ( refractor)

The diagonal is a prism that diverts the light agat angle to the light path
of the refractor. This allows you to observe inogifion that is more
comfortable than if you looked straight throughhisTdiagonal is an erect
image model that corrects the image to be righg gjgland oriented correctly
left-to-right which is much easier to use for tetral observing. Also, the
diagonal can be rotated to any position which istf@avorable for you. To
install the diagonal and eyepieces:

1. Insert the small barrel of the diagonal into th251 eyepiece adapter of
the focus tube on the refractor — Figure 2-19. Make the two
thumbscrews on the eyepiece adapter do not prointmi¢he focuser
tube before installation and the plug up cap isoesd from the
eyepiece adapter.

2. Put the chrome barrel end of one of the eyepieteshe diagonal and
tighten the thumb screw. Again, when doing thikensure the thumb
screw is not protruding into the diagonal beforgeiting the eyepiece. Figure 2-19

3. The eyepieces can be changed to other feaglths by reversing the procedure in step 2 above.

Installing the Eyepieces on the Newtonians

The eyepiece (or ocular) is an optical element tieagnifies the image focused by
the telescope. Without the eyepiece it would bgassible to use the telescope
visually. Eyepieces are commonly referred to byafdength and barrel diameter.
The longer focal length (i.e., the larger the nurhlige lower the eyepiece
magnification (i.e., power). Generally, you wilellow-to-moderate power when
viewing. For more information on how to determpmwver, see the section on
“Calculating Magnification”. The eyepiece fits éatly into the focuser of the
Newtonians. To attach the eyepieces:

1. Make sure the thumbscrews are not protruding imdfdcuser tube. Then,
insert the chrome barrel of the eyepieces intddhaes tube (remove the
plug up cap of the focuser first) and tighten tmemibscrews — see
Figure 2-20.

2. The 20mm eyepiece is called an erecting eyepiexe $i corrects the
image so it is right side up and corrected lefigbt. This makes the
telescope useful for terrestrial viewing. Figure 2-20

3. The eyepieces can be changed by reversing theciaeas described above.
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Moving the Telescope Manually

In order to properly balance your telescope, yduneied to
move your telescope manually at various portionthefsky to
observe different objects. To make rough adjustménosen the
R.A. and Dec. locking knobs slightly and move thlescope in
the desired direction. To make fine adjustmentemite knobs
are locked you turn the slow motion cables.

*W
AR

Both the R.A. and Dec. axis have locking knobsltdcth down
each axis of the telescope. To loosen the clutochdke
telescope, unlock the locking knobs.

Figure 2-21
Dec. Lock Knob on top of Dec.circle
& R.A. Lock Knob on top of R.A. circle

Balancing the Mount in R.A.

To eliminate undue stress on the mount, the tefesshould be properly balanced around the polar &xi
addition, proper balancing is crucial for accuttaéeking if using an optional motor drive. To batarthe mount:
1. Release the R.A. lock knob (see figure 2-21) awsition the telescope off to one side of the mi@gmake sure
that the dovetail mounting bracket knob is tighthe counterweight bar will extend horizontally the opposite
side of the mount (see figure 2-22).

2. Release the telescopeGRADUALLY — to see which way the telescope “rolls” or falls.

3. Loosen the counterweight locking knob on thenterweights (one at a time).

4. Move the counterweights to a point where thalpice the telescope (i.e., it remains stationdrgnithe R.A.
lock knaob is released).

5. Tighten the locking knobs to hold the counteghs in place.

Balancing the Mount in Dec.

The telescope should also be balanced on the déolinaxis to prevent any sudden motions when the @ck
knob (Fig 2-21) is released. To balance the tefgsdén Dec.:

1. Release the R.A. locking knob and rotate tlestepe so that it is on one side of the mount @gdescribed in
the previous section on balancing the telescopAn).

2. Lock the R.A. locking knob to hold the teleseap place.

3. Release the Dec. locking knob and rotate tlesdepe until the tube is parallel to the groungufle 2-23).

4. Release the tube GRADUALLY — to see which way it rotates around the declomaéixis. DO NOT LET
GO OF THE TELESCOPE TUBE COMPLETELY!

5. For the 130EQ Newtonian, loosen the screwstibigk the telescope tube inside the tube ringsstidd the
telescope either forwards or backwards until itaers stationary when the Dec. lock knob is releaBedthe
90EQ refractor, loosen the mounting knob and safetgw on the dovetail mounting bracket (Figure82-dnd
slide the telescope tube slightly in either direetintil it remains stationary when the Dec. lodkl is released.
6. Tighten the tube ring screws firmly to hold tekescope in place on the 130EQ. For the 90EMtan the
mounting knob and then the safety screw on thetddwaounting bracket.

10



Figure 2-22 and Figure 2-23

Adjusting the Equatorial Mount

In order for a motor drive to track accurately, thkescope’s axis of rotation must be parallehte Earth’s axis of
rotation, a process known as polar alignment. rPadignment is achieved NOT by moving the telesciop.A. or

Dec., but by adjusting the mount vertically, which called altitude. This section simply covers tt@rect

movement of the telescope during the polar aligrinpencess. The actual process of polar alignmidat, is

making the telescope’s axis of rotation paralletite Earth’s, is described later in this manuathie section on
“Polar Alignment.”

Adjusting the Mount in Altitude

To increase the latitude of the polar axis, gghthe rear latitude adjustment screw and looseifrdimt latitude
adjustment screw (if necessary)—see Figure 2-24.

To decrease the latitude of the polar axis, &gtthe front (under the counterweight bar) latitadgistment screw
and loosen the rear latitude adjustment screwe(iessary).
The latitude adjustment on the AstroMaster mousténeange from approximately 20° to 60°.

It is best to always make final adjustments irnt@de by moving the mount against gravity (i.e. ggime rear
latitude adjustment screw to raise the mount).dd ¢his you should loosen both latitude

adjustment screws and manually push the frontehtbunt down as far as it will go. Then

tighten the rear adjustment screw to raise the mmutihe desired latitude.

Latitude Adjustment Screw \

T Latitude Adjustment Screw

11
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Telescope Basics

A telescope is an instrument that collects anddesuight. The nature of the optical design deiteeshow the light is focused.
Some telescopes, known as refractors, use lesebpther telescopes, known as reflectors (Newtajjaise mirrors.

Developed in the early 1600s, ttedractor is the oldest telescope design. It derives itsenfiom the method it uses to focus
incoming light rays. The refractor uses a lenisand or refract incoming light rays, hence the néee Figure 3-1). Early
designs used single element lenses. Howeverjrigkedens acts like a prism and breaks light davta the colors of the
rainbow, a phenomenon known as chromatic aberraflanget around this problem, a two-element l&nswn as an achromat,
was introduced. Each element has a different imde&fraction allowing two different wavelength&light to be focused at the
same point. Most two-element lenses, usually neddeown and flint glasses, are corrected for ned green light. Blue light

may still be focused at a slightly different point.

/} i
FOCAL

PLANE

OBJECTIVE
LENS

Figure 3-1

A cutawav view of the liaht nath of the Refractor ontical desian

A Newtonian reflector uses a single concave mirror as its anym Light enters the tube traveling to the mirmbthe back end.
There light is bent forward in the tube to a sirgbént, its focal point. Since putting your headriont of the telescope to look at
the image with an eyepiece would keep the refleficton working, a flat mirror called diagonal intercepts the light and points
it out the side of the tube at right angles tottli®. The eyepiece is placed there for easy vigwin

== ey
e X e ) } A e = = = |
4" -7 77 .
————— &--——°
I ARREEES €mmme_
S | i AN s S

Figude2
Cutawav view of the liaht path of the Newtonian obtical desian

those who want an economical telescope that chnestblve faint, distant objects.
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Newtonian Reflector telescopes
replace heavy lenses with
mirrors to collect and focus the
light, providing much more
light-gathering power for the
money spent. Because the light
path is intercepted and reflected
out to the side, you can have
focal lengths up to 2000mm and
still enjoy a telescope that is
relatively compact and portable.
A Newtonian Reflector
telescope offers such impressive
light-gathering characteristics
you can take a serious interest in
deep space astronomy even on a
modest budget. Newtonian
Reflector telescopes do require
more care and maintenance
because the primary mirror is
exposed to air and dust.
However, this small drawback
does not hamper this type of
telescope’s popularity with



Image Orientation

The image orientation changes depending on howyhpiece is inserted into the telescope. Whergusistar
diagonal with refractors, the image is right-sige-out reversed from left-to-right (i.e., mirrorage). If inserting
the eyepiece directly into the focuser of a refsaite., without the diagonal), the image is upsitbwn and
reversed from left-to-right (i.e., inverted). Howee, when using the AstroMaster refractor and thadard erect
image diagonal, the images is correctly orienteeviery aspect.

Newtonian reflectors produce a right-side-up imbgethe image will appear rotated based on thditmtaf the
eyepiece holder in relation to the ground. Howgligrusing the erect image eyepiece supplied \uith t
AstroMaster Newtonians, the image is correctly ruae.

LQMIHJZ S0EALIN

EATENNIAL- 50 YEARS @ o YR AMHTHZOD 4 1/
itags Srensiones sean i e Reversed from left to right, as Inverted image, normal with
ggaﬁlef?acfg; &u,fllgv%tirrﬁgagg evices viewed using a Star Diagonal on a Newtonians & as viewed with
refractor eyepiece directly in a refractor
Figure 3-3

Focusing

To focus your refractor or Newtonian telescope pynturn the focus knob located directly below #yepiece
holder (see Figures 1-1 and 1-2). Turning thebkriockwise allows you to focus on an object tsdtirther than
the one you are currently observing. Turning thelkcounterclockwise from you allows you to focusam object
closer than the one you are currently observing.

Note: If you wear corrective lenses (specifically gi®s you may want to remove them when observiny arit
eyepiece attached to the telescope. However, whi@g a camera you should always wear correctiveele to
ensure the sharpest possible focus. If you hatgnaatism, corrective lenses must be worn at ales.

Aligning the Finderscope

The Star Pointer is the quickest and easiest waypittt your telescope exactly at a desired objethé sky. It's
like having a laser pointer that you can shine aliyeonto the night sky. The Star Pointer is aoze
magnification pointing tool that uses a coated glasmdow to superimpose the image of a small reddodto
the night sky. While keeping both eyes open whmokihg through the Star Pointer, simply move your
telescope until the red dot, seen through the FBtarter, merges with the object as seen with yoaided eye.
The red dot is produced by a light-emitting diotl&D); it is not a laser beam and will not damage gtass
window or your eye. The star pointer is poweredbgng life 3-volt lithium battery (#CR1620) seayie 3-4.
Like all finderscopes, the Star Pointer must beprly aligned with the main telescope before it barused.
The alignment procedure is best done at night gime¢.ED dot will be difficult to see during theyda

13



On/Off

Battery Compartment Switch

Figure 3-4 Figure 3-5

To align the Star Pointer finderscope:

To turn on the Star Pointer, turn the switch to“th& position — see Figure 3-4.

Locate a bright star or planet and center it iava power eyepiece in the main telescope.

With both eyes open, look through the glass windbthe alignment star.

If the Star Pointer is perfectly aligned, you vgiéle the red LED dot overlap the alignment stahdfStar Pointer is not
aligned, take notice of where the red dot is re¢ato the bright star.

wnh e

4. Without moving the main telescope, turn the Bw@inter's two adjustment screws until the red slot directly over the
alignment star. Experiment as to which way eachwgenoves the red dot.

5. The Star Pointer is now ready for ugdways turn the power off after you have found a object. This will extend
the life of both the battery and the LED.

Note: Your battery may be installed already. If na, open the battery compartment — see Figure 3-4 i a thin coin
or screwdriver. Put the battery in with the “+” sign facing out. Then put the battery compartment bak on. If you
ever need to replace the battery, it is a 3-voltthium type # CR 1620.

Calculating Magnification

You can change the power of your telescope justiayging the eyepiece (ocular). To determine the
magnification of your telescope, simply divide fbeal length of the telescope by the focal lendtthe eyepiece
used. In equation format, the formula looks likest

Focal Length of Telescope (mm)
Magnification= 000000000 OOOO0O
Focal Length of Eyepiece (mm)

Let's say, for example, you are using the 20mmepéce that came with your telescope. To deterrtliee
magnification you simply divide the focal lengthydur telescope (the AstroMaster 90EQ for thisnepig has a
focal length of 12000mm) by the focal length of #hepiece, 20mm. Dividing 1000 by 20 yields a magaiion of
50 power.

Although the power is variable, each instrumentaurazerage skies has a limit to the highest useégnification. The general
rule is that 60 power can be used for every inclapdrture. For example, the AstroMaster 90EQ 58 Biches in diameter.
Multiplying 3.5 by 60 gives a maximum useful magration of 210 power. Although this is the maximuseful magnification,
most observing is done in the range of 20 to 35qudar every inch of aperture which is 70 to 128ds for the AstroMaster
90EQ telescope. You can determine the magnifindtio your telescope the same way.
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Determining Field of View

Determining the field of view is important if youant to get an idea of the angular size of the abjea are
observing. To calculate the actual field of vialiyide the apparent field of the eyepiece (suppligdhe eyepiece
manufacturer) by the magnification. In equatiomfat, the formula looks like this:

Apparent Field of Eyepiece

TrueFieldEOO0O0OO0OOOO0OO0OOOO
Magnification

As you can see, before determining the field ofwigou must calculate the magnification. Usingéxample in
the previous section, we can determine the field®iv using the same 20mm eyepiece that is supptettiard
with the AstroMaster 90EQ telescope. The 20mm iepephas an apparent field of view of 50°. Divide 50° by
the magnification, which is 50 power. This yielsactual field of 1.0°.

To convert degrees to feet at 1,000 yards, whiainase useful for terrestrial observing, simply rplit by 52.5.
Continuing with our example, multiply the anguléld of 1.0° by 52.5. This produces a linear fialdith of 53
feet at a distance of one thousand yards.

General Observing Hints

When working with any optical instrument, there aréew things to remember to ensure you get the fiessible
image.

® Never look through window glass. Glass found iudehold windows is optically imperfect, and as a
result, may vary in thickness from one part of adwiw to the next. This inconsistency can and affict
the ability to focus your telescope. In most cagmswill not be able to achieve a truly sharp imaghile
in some cases, you may actually see a double image.

®* Never look across or over objects that are produbiat waves. This includes asphalt parking lotsat
summer days or building rooftops.

® Hazy skies, fog, and mist can also make it diffitcalfocus when viewing terrestrially. The amoohtdetail
seen under these conditions is greatly reduced.

® If you wear corrective lenses (specifically glagsgsu may want to remove them when observing @aith
eyepiece attached to the telescope. When usiagara, however, you should always wear correctineds
to ensure the sharpest possible focus. If you hatigmatism, corrective lenses must be worn dinads.
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Astronomy Basics

Up to this point, this manual covered the asserably basic operation of your telescope. Howeveunerstand
your telescope more thoroughly, you need to kndittl@ about the night sky. This section dealshwibservational
astronomy in general and includes information anrtlyht sky and polar alignment.

The Celestial Coordinate System

To help find objects in the sky, astronomers uselestial coordinate system that is similar to gewgraphical co-ordinate system here on Earth.
The celestial coordinate system has poles, lindsrafitude and latitude, and an equator. For tlustrpart, these remain fixed against the
background stars.

The celestial equator runs 360 degrees around dnih Bnd separates the northern celestial hemisghan the southern. Like the Earth's
equator, it bears a reading of zero degrees. @il Has would be latitude. However, in the skistts referred to as declination, or DEC for
short. Lines of declination are named for theigwdar distance above and below the celestial equdtbe lines are broken down into degrees,
minutes of arc, and seconds of arc. Declinatiadireggs south of the equator carry a minus sigim(font of the coordinate and those north of
the celestial equator are either blank (i.e., reigietion) or preceded by a plus sign (+).

The celestial equivalent of longitude is called Rigscension, or R.A. for short. Like the Eartiries of longitude, they run from pole to pole
and are evenly spaced 15 degrees apart. Althdwglongitude lines are separated by an angulardist they are also a measure of time. Each
line of longitude is one hour apart from the neSince the Earth rotates once every 24 hours, tuere4 lines total. As a result, the R.A.
coordinates are marked off in units of time. Igins with an arbitrary point in the constellatiohRisces designated as 0 hours, 0 minutes, 0
seconds. All other points are designated by hawifa, how long) they lag behind this coordinafter it passes overhead moving toward the
west.

Figure 4-1
The celestial sphere seen from the outside showiRA. and DEC.

Motion of the Stars

The daily motion of the Sun across the sky is famito even the most casual observer. This dadi ts not the Sun moving as early
astronomers thought, but the result of the Earttation. The Earth's rotation also causes ths stado the same, scribing out a large circle as
the Earth completes one rotation. The size ofcttmilar path a star follows depends on where ihithe sky. Stars near the celestial equator
form the largest circles rising in the east antirsgin the west. Moving toward the north celdspiale, the point around which the stars in the
northern hemisphere appear to rotate, these citBesme smaller. Stars in the mid-celestial ld&tirise in the northeast and set in the
northwest. Stars at high celestial latitudes &mays above the horizon, and are said to be ciralangpecause they never rise and never set.
You will never see the stars complete one circleabse the sunlight during the day washes out tmiigstt. However, part of this circular
motion of stars in this region of the sky can bensby setting up a camera on a tripod and opemieghutter for a couple hours. The timed
exposure will reveal semicircles that revolve abtime pole. (This description of stellar motiofsoaapplies to the southern hemisphere except
all stars south of the celestial equator move atdha south celestial pole.)
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Figure 4-2
All stars appear to rotate around the celestial pas. However, the appearance of this motion
varies depending on where you are looking in the gk Near the north celestial pole the stars
scribe out recognizable circles centered on the [(1). Stars near the celestial equator also
follow circular paths around the pole. But, the canplete path is interrupted by the horizon.
These appear to rise in the east and set in the wg¢g). Looking toward the opposite pole,
starsurve or arc in the opposite direction scribinga circle around the opposite pole (3).

Polar Alignment with Latitude Scale

The easiest way to polar align a telescope is avitititude scale. Unlike other methods that regyau to find the celestial pole
by identifying certain stars near it, this methoaorks off of a known constant to determine how High polar axis should be
pointed. The AstroMaster CG-2 mount can be adjufstam about 20 to 60 degrees (see figure 4-3).

The constant, mentioned above, is a relationshipvdsn your latitude and the angular distance thestial pole is above the
northern (or southern) horizon. The angular distanem the northern horizon to the north celesi@ek is always equal to your
latitude. To illustrate this, imagine that you atending on the north pole, latitude +90°. Thehagelestial pole, which has a
declination of +90°, would be directly overheaa.(i90 above the horizon). Now, let's say that ymave one degree south —
your latitude is now +89° and the celestial polenéslonger directly overhead. It has moved onerelegloser toward the
northern horizon. This means the pole is now &®fva the northern horizon. If you move one deduether south, the same
thing happens again. You would have to travel 7@smorth or south to change your latitude by ocegree. As you can see
from this example, the distance from the northaizon to the celestial pole is always equal toryatitude.

If you are observing from Los Angeles, which hdatéude of 34°, then the celestial pole is 34°\abthe northern horizon. All
a latitude scale does then is to point the polar afxthe telescope at the right elevation aboeenibrthern (or southern) horizon.
To align your telescope:

Make sure the polar axis of the mount is pogtine north. Use a landmark that you know facethno

Level the tripod. Leveling the tripod is onlycessary if using this method of polar alignment.

Adjust the mount in altitude until the latituhglicator points to your latitude. Moving the mowaffects the angle
the polar axis is pointing. For specific inforneation adjusting the equatorial mount, please seséhtion
“Adjusting the Mount.”

This method can be done in daylight, thus elimivgathe need to fumble around in the dark. Althotigé method

doesNOT put you directly on the pole, it will limit the mber of corrections you will make when tracking an
object.
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Pointing at Polaris

This method utilizes Polaris as a guidepost tactiestial pole. Since Polaris is less than a @efyoen the celestial pole, you
can simply point the polar axis of your telescopPalaris. Although this is by no means perfeigrahent, it does get you
within one degree. Unlike the previous methods thust be done in the dark when Polaris is visible.

Set the telescope up so that the polar axisiigipg north — see Figure 4-6.

Loosen the Ded. clutch knob and move the tefesso that the tube is parallel to the polar aviéen this is done, the
declination setting circle will read +90°. If theclination setting circle is not aligned, move thlescope so that the tube is
parallel to the polar axis.

Adjust the mount in altitude and/or azimuth LRblaris is in the field of view of the finder.

Remember, while Polar aligning, do NOT move the tekcope in R.A. or DEC. You do not want to move thelescope
itself, but the polar axis. The telescope is usaimply to see where the polar axis is pointing.

Like the previous method, this gets you close &pble but not directly on it. The following methbelps improve your
accuracy for more serious observations and phgpbgra

Finding the North Celestial Pole

In each hemisphere, there is a point in the skyradowhich all the other stars appear to rotatees€hpoints are called the
celestial poles and are named for the hemisphewich they reside. For example, in the northeemisphere all stars move
around the north celestial pole. When the telessopolar axis is pointed at the celestial polds iparallel to the Earth's
rotational axis.

Many methods of polar alignment require that yoowrhow to find the celestial pole by identifyingust in the area. For those
in the northern hemisphere, finding the celestidéps not too difficult. Fortunately, we have aked eye star less than a degree
away. This star, Polaris, is the end star in tuedte of the Little Dipper. Since the Little Dipggechnically called Ursa Minor)
is not one of the brightest constellations in thg, & may be difficult to locate from urban areads this is the case, use the two
end stars in the bowl of the Big Dipper (the pairgars). Draw an imaginary line through them talnvihe Little Dipper. They
point to Polaris (see Figure 4-5). The positiothaf Big Dipper (Ursa Major) changes during theryaa throughout the course
of the night (see Figure 4-4). When the Big Dipisdow in the sky (i.e., near the horizon), it mzy difficult to locate. During
these times, look for Cassiopeia (see Figure 4Bservers in the southern hemisphere are not asnéde as those in the
northern hemisphere. The stars around the solghktiz pole are not nearly as bright as thoseratdbe north. The closest star
that is relatively bright is Sigma Octantis. Thiarss just within naked eye limit (magnitude 5a5)d lies about 59 arc minutes
from the pole.

Definition: The north celestial poleis the point in the northern hemisphere around which all stars appear to rotate. The
counterpart in the southern hemisphereis referred to as the south celestial pole.

Little Dipper

Polaris
(North Star)

Winter

Cassiopela - .- o

Polaris [ ]
{North Star)

Figure 4-4 The position of
the Big Dipper changes
throughout the year and the

Figure 4-5 night.
The two stars in the front of the bowl of the Bigoper point to Polaris which is less
than one degree from the true (north) celestiad.p@assiopeia, the “W” shaped
constellation, is on the opposite side of the fram the Big Dipper. The North
Celestial Pole (N.C.P.) is marked by the “+” s
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Figure 4-6 Aligning the equatorial mount to the ptar axis of the Earth
Aligning the Setting Circles

Before you can use the setting circles to find ciisj@ the sky you
need to align the R.A. setting circle which is Erented in minutes.
The declination setting circle is scaled in degre®s it is factory set
and should not need any adjustments. On the RtAng circle there
are two sets of numbers on the dial — one for tirehern hemisphere
(top) and one for the southern hemisphere (bottom). I’

In order to align the R.A. setting circle, you wikked to know the
names of a few of the brightest stars in the dkyou don't, they can
be learned by using the Celestron Sky Maps (#93@22pnsulting a
current astronomy magazine.

To align the R.A. setting circle:

1. Locate a bright star near the celestial equatbe farther you are
from the celestial pole the better your readingtenR.A. setting
circle will be. The star you choose to align th#iag circle with
should be a bright one whose coordinates are kramareasy to look
up.

2. Center the star in the finderscope.

3 Look through the main telescope and see iftdreisin the field. If not, find it and centiér Figure 4-7 Dec. circle @ top
4. Look up the coordinates of the star. R.A. circle @ bottom

5. Rotate the circle until the proper coordinatesi up with the R.A. indicator. The R.A. settingle should rotate freely.

NOTE: Because the R.A. setting circle dd&ST move as the telescope moves in R.A., the setimoec
must be aligned each time you want to use it to #in object. However, you do not need to use aestzln
time. Instead, you can use the coordinates oblject you are currently observing.

Once the circles are aligned you can use thenmtbdiy objects with known coordinates. The acguedgour setting circles is
directly related to the accuracy of your polar ritigent.

1. Select an object to observe. Use a sehstar chart to make sure the object you choabase the horizon. As you

become more familiar with the night sky, this wil longer be necessary.

2 Look up the coordinates in a star atlaefarence book.

3 Hold the telescope and release the Dek.Knob.

4.  Move the telescope in declination until ih@icator is pointing at the correct declinatimordinate.

5 Lock the Dec. lock knob to prevent the getspe from moving.

6 Hold the telescope and release the R.A koob.

Move the telescope in R.A. until the indicator gsito the correct coordinate.

Lock the R.A. lock knob to prevent the telescomarfislipping in R.A..

Look through the finderscope to see if you havated the object and center the object in the fisxigre.

0. Look in the main optics and the object should leze¢h For some of the fainter objects, you maybeot
able to see them in the finderscope. When thipéiag it is a good idea to have a star chart ohtba so
that you can “star hop” through the field to yoarget.

11. This process can be repeated for each object thomtgny given night.

B oo~
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Celestial Observing

With your telescope set up, you are ready to ufse bserving. This section covers visual obsegviints for both
solar system and deep sky objects as well as destesarving conditions which will affect your altylito observe.

Often, it is tempting to look at the Moon whenstfull. At this time, the
face we see is fully illuminated and its light ch@ overpowering. In
addition, little or no contrast can be seen dutiig phase.

One of the best times to observe the Moon is dulimgartial phases
(around the time of first or third quarter). Losbadows reveal a great
amount of detail on the lunar surface. At low poyeu will be able to
see most of the lunar disk at one time. Changeptimmal eyepieces for
higher power (magnification) to focus in on a srealrea.

Lunar Observing Hints
To increase contrast and bring out detail on thmadwsurface, use optional filters. A yellow filtalorks well at improving
contrast while a neutral density or polarizinggiiltvill reduce overall surface brightness and glare

Observing the Planets

Other fascinating targets include the five nakeel glanets. You can seq
Venus go through its lunar-like phases. Mars eaeal a host of surfacg
detail and one, if not both, of its polar caps. u¥aill be able to see the
cloud belts of Jupiter and the great Red Spott (§ visible at the time
you are observing). In addition, you will alsoddgle to see the moons o
Jupiter as they orbit the giant planet. Saturthws beautiful rings, is
easily visible at moderate power

Planetary Observing Hints

< Remember that atmospheric conditions are usuadiylithiting factor
on how much planetary detail will be visible. $@pid observing the
planets when they are low on the horizon or whely tire directly over a source of radiating heathsas a rooftop or
chimney. See the "Seeing Conditions" section liaténis section.

* Toincrease contrast and bring out detail on thegthry surface, try using Celestron eyepiecedilte

Observing the Sun

Although overlooked by many amateur astronomerfgrsobservation is both rewarding and fun. However
because the Sun is so bright, special precautiarst be taken when observing our star so as noattade your
eyes or your telescope.

For safe solar viewing, use a solar filter thatuas the intensity of the Sun's light, making fesa view. With a
filter you can see sunspots as they move acrossdiae disk and faculae, which are bright patcleEnsear the
Sun's edge.
e The best time to observe the Sun is in the earlynimg or late afternoon when the air is cooler.
» To center the Sun without looking into the eyepjaeatch the shadow of the telescope tube untilritn a
circular shadow.
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Observing Deep Sky Objects

Deep-sky objects are simply those objects outsidebbundaries of our solar system. They include dtsters,
planetary nebulae, diffuse nebulae, double statsadiner galaxies outside our own Milky Way. Mosteg-sky
objects have a large angular size. Thereforettemoderate power is all you need to see themuallig, they are
too faint to reveal any of the color seen in lomgasure photographs. Instead, they appear blagkvhite. And,
because of their low surface brightness, they shbalobserved from a dark-sky location. Light pdin around
large urban areas washes out most nebulae malkémg dhifficult, if not impossible, to observe. LigRbllution
Reduction filters help reduce the background skkghtness, thus increasing contrast.

Seeing Conditions

Viewing conditions affect what you can see throyghr telescope during an observing session. Ciondiinclude
transparency, sky illumination, and seeing. Uni@@ding viewing conditions and the effect they hameobserving
will help you get the most out of your telescope.

Transparency

Transparency is the clarity of the atmosphere wiischffected by clouds, moisture, and other airbgparticles.
Thick cumulus clouds are completely opaque whiteusi can be thin, allowing the light from the bitigbt stars
through. Hazy skies absorb more light than cl&sssmaking fainter objects harder to see and lieduontrast on
brighter objects. Aerosols ejected into the u@ierosphere from volcanic eruptions also affectspanency. Ideal
conditions are when the night sky is inky black.

Sky Illumination

General sky brightening caused by the Moon, aurorestural airglow, and light pollution greatly affe
transparency. While not a problem for the brigtstiars and planets, bright skies reduce the cdrifasxtended
nebulae making them difficult, if not impossible 4ee. To maximize your observing, limit deep skgwing to
moonless nights far from the light polluted skiesirfd around major urban areas. LPR filters enhaeep sky
viewing from light polluted areas by blocking unwedh light while transmitting light from certain geeky objects.
You can, on the other hand, observe planets anslfstam light polluted areas or when the Moon it ou

Seeing

Seeing conditions refers to the stability of thm@sphere and directly affects the amount of finmitlseen in

extended objects. The air in our atmosphere axta Eens which bends and distorts incoming liglysraThe

amount of bending depends on air density. Vary@mgperature layers have different densities aretetbre, bend
light differently. Light rays from the same objestive slightly displaced creating an imperfectsoreared image.
These atmospheric disturbances vary from timer@-tand place-to-place. The size of the air pameispared to
your aperture determines the "seeing" quality. @ngbod seeing conditions, fine detail is visibfethe brighter
planets like Jupiter and Mars, and stars are piipoiages. Under poor seeing conditions, imageshnred and
stars appear as blobs.

The conditions described here apply to both visnal photographic observations.

Figure 5-1
Seeing conditions directly affect image quality. fiese drawings represent a point source
(i.e., star) under bad seeing conditions (left) texcellent conditions (right). Most often, seeing
conditions produce images that lie somewhere betwethese two extremes.
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Astrophotography

The AstroMaster series of telescopes was desigmeddual observing. After looking at the nightyskr a while you may want
to try your hand at photography of it. There areesal forms of photography possible with yoursetgpe for celestial as well as
terrestrial pursuits. Below is just a very briéSalission of some of the methods of photographifable and suggest you search
out various books for detailed information on thiject matter.

As a minimum you will need a digital camera or &85 SLR camera. Attach your camera to the telesedie

« Digital camera — you will need the Universal Digitamera Adapter (# 93626). The adapter allows#mera to be
mounted rigidly for terrestrial as well as primedis astrophotography.

« 35mm SLR camera — you will need to remove your fem® the camera and attach a T-Ring for your djgecamera
brand. Then, you will need a T-Adapter (# 9362Battach on one end to the T-Ring and the othetetitk telescope
focus tube. Your telescope is now the camera l&fai can also adapt the 90EQ by using the T-threhtise eyepiece
adapter (Figure 2-19) where the T-ring will threadinstead of using the T-Adapter (# 93625).

Short Exposure Prime Focus Photography

Short exposure prime focus photography is the wagtto begin imaging celestial objects. It is dbyeattaching your camera
to the telescope as described in the paragrapheab®eouple of points to keep in mind:
« Polar align the telescope and start the optionabnurive for tracking.
¢ You can image the Moon as well as the brightergtanYou will have to experiment with various et and
exposure times. Much information can be obtaimechfyour camera instruction manual which can supplg what
you can find in detailed books on the subject matte
« Do your photography from a dark sky observing Sipossible.

Piggyback Photography

Only for the 130EQ Newtonian telescope, piggybaustpgraphy is done with a
camera and its normal lens riding on top of thesebpe. Through this method
you can capture entire constellations and recaggtlacale nebulae. You attach
your camera to the piggyback adapter screw (FiftiElocated on the top of the
tube mounting ring (your camera will have a threbldele on the bottom to fit this
screw). You will need to polar align the telescape start the optional motor
drive for tracking.

Figure 6-1
Planetary & Lunar Photography with Special Imagers

During the last few years a new technology hasweeblvhich makes taking superb images of the plaaetismoon relatively
easy and the results are truly amazing. Celegsiffars the Nexlmage (# 93712) which is a speciah@a and included is
software for image processing. You can capturegibay images your first night out which rivals wpeofessionals were doing
with large telescopes just a few short years ago.

CCD Imaging for Deep Sky Objects

Special cameras have been developed for takingeisnafjdeep sky images. These have evolved ovdasheseveral years to
become much more economical and amateurs candakasfic images. Several books have been writigmw to get the best
images possible. The technology continues to evaith better and easier to use products on th&ehar

Terrestrial Photography

Your telescope makes an excellent telephoto lengefwestrial (land) photography. You can take ge® of various scenic
views, wildlife, nature, and just about anythingou will have to experiment with focusing, speeef,. to get the best image
desired. You can adapt your camera per the ingingcat the top of this page.
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Telescope Maintenance

While your telescope requires little maintenanberé are a few things to remember that will engore telescope performs at
its best.

Care and Cleaning of the Optics

Occasionally, dust and/or moisture may build ugleobjective lens or primary mirror depending dmicl type of telescope
you have. Special care should be taken when cigaamy instrument so as not to damage the optics.

If dust has built up on the optics, remove it watlbrush (made of camel’s hair) or a can of pregsdrair. Spray at an angle to
the glass surface for approximately two to fourosgls. Then, use an optical cleaning solution ahidevtissue paper to remove
any remaining debris. Apply the solution to thestie and then apply the tissue paper to the optio®. pressure strokes should
go from the center of the lens (or mirror) to thees portion. Do NOT rub in circles!

You can use a commercially made lens cleaner orymix own. A good cleaning solution is isopropidadol mixed with
distilled water. The solution should be 60% isgytalcohol and 40% distilled water. Or, liquicsHisoap diluted with water (a
couple of drops per one quart of water) can be.used

Occasionally, you may experience dew build-up am dptics of your telescope during an observingisesslf you want to
continue observing, the dew must be removed, eitlitera hair dryer (on low setting) or by pointitige telescope at the ground
until the dew has evaporated.

If moisture condenses on the inside of the optiesiove the accessories from the telescope. Phactetescope in a dust-free
environment and point it down. This will remove tmoisture from the telescope tube.

To minimize the need to clean your telescope, oepkdl lens covers once you have finished usingSitice the cells are NOT
sealed, the covers should be placed over the ogemihen not in use. This will prevent contamindrasn entering the optical
tube.

Internal adjustments and cleaning should be dohelgnthe Celestron repair department. If youesebpe is in need of internal
cleaning, please call the factory for a return aritation number and price quote.

Collimation of a Newtonian

The optical performance of most Newtonian reflegtielescopes can be optimized by re-collimatinigi@thg) the telescope's
optics, as needed. To collimate the telescopelgimpans to bring its optical elements into balaneor collimation will
result in optical aberrations and distortions.

Before collimating your telescope, take time to ifa@rize yourself with all its components. Thermery mirror is the large
mirror at the back end of the telescope tube. Triisor is adjusted by loosening and tighteningttiree screws, placed 120
degrees apart, at the end of the telescope tube.sdcondary mirror (the small, elliptical mirravder the focuser, in the front of
the tube) also has three adjustment screws (ydunagéld optional tools (described below) to perfagtiimation. To determine
if your telescope needs collimation first point yeelescope toward a bright wall or blue sky owgsid

Aigning the Secondary Mirror

The following describes the procedure for daytirmlirmation of your telescope using the optional Newan Collimation Tool
(#94183) offered by Celestron. To collimate thesebpe without the Collimation Tool, read the fafiog section on night time
star collimation. For very precise collimation, tygtional Collimation Eyepiece 1 ¥2" (# 94182) ife0éd.

If you have an eyepiece in the focuser, remov&#ck the focuser tube in completely, using theisotg knobs, until its silver
tube is no longer visible. You will be looking tlugh the focuser at a reflection of the secondarsom projected from the
primary mirror. During this step, ignore the silietted reflection from the primary mirror. Insté collimating cap into the
focuser and look through it. With the focus puliedll the way, you should be able to see thaemtimary mirror reflected in
the secondary mirror. If the primary mirror is mentered in the secondary mirror, adjust the sgaymmirror screws by
alternately tightening and loosening them until pleeiphery of the primary mirror is centered in ygiew. DO NOT loosen or
tighten the center screw in the secondary mirrppstt, because it maintains proper mirror position
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Aligning the Primary Mirror

Now adjust the primary mirror screws to re-center teflection of the small secondary mirror, se #ilhouetted
against the view of the primary. As you look itike focuser, silhouettes of the mirrors should lookcentric.
Repeat steps one and two until you have achieved th

Remove the collimating cap and look into the focusdere you should see the reflection of your iayiae
secondary mirror.

Newtonian collimation views as seen through the focuser using the collimation cap

Secondary mirror needs adjustment. Primary mirror needs adjustment.

Secondary
Mirror

Primary
Mirror Mirror
Clip
Both mirrors aligned with the collimating cap Both mirrors aligned with your eye looking
in the focuser. into the focuser.

Figure 7-1

Night Time Star Collimating

After successfully completing daytime collimatigright time star collimation can be done by closely
adjusting the primary mirror while the telescopleetis on its mount and pointing at a bright stéine
telescope should be set up at night and a staaigdrehould be studied at medium to high power (B0-6
power per inch of aperture). If a non-symmetricalus pattern is present, then it may be possible t
correct this by re-collimating only the primary nar.

Procedure (Please read this section completely loeé beginning):

To star collimate in the Northern Hemisphere, pair stationary star like the North Star (Polaris)an
be found in the north sky, at a distance abovétiizon equal to your latitude. It's also the etat $n the
handle of the Little Dipper. Polaris is not théghtest star in the sky and may even appear dipemding

upon your sky conditions

Prior to re-collimating the primary mirror, locatee collimation screws on the rear of the telesdape.
The rear cell (shown in Figure 7-1) has three ldhgenbscrews which are used for collimation andehr
small thumbscrews which are used to lock the mirrgriace. The collimation screws tilt the primary
mirror. You will start by loosening the small lanl screws a few turns each. Normally, motionghen
order of an'/s turn will make a difference, with approximately/ato %, turn being the maximum required
for the large collimation screws. Turn one collfioa screw at a time and with a collimation tool or
eyepiece see how the collimation is affected (seddllowing paragraph below). It will take some
experimenting but you will eventually get the ceintg you desire.

It is best to use the optional collimation toolcotlimating eyepiece. Look into the focuser antigeif
the secondary reflection has moved closer to theec®f the primary mirror.
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With Polaris or a bright star centered within tted of view, focus with either the standard ocudayour
highest power ocular, i.e. the shortest focal leriigtimm, such as a 6mm or 4mm. Another optido isse
a longer focal length ocular with a Barlow lenshé&M a star is in focus it should look like a shainpoint
of light. If, when focusing on the star, it isdgular in shape or appears to have a flare of &gt edge,
this means your mirrors aren't in alignment. luyaotice the appearance of a flare of light from tar
that remains stable in location, just as you gand out of exact focus, then re-collimation willghe
sharpen the image.

When satisfied with the collimation, tighten theadhtocking screws

Fig 7-2 Even though the star pattern appears theasne on both sides of focus, they are asymmetric.h& dark
obstruction is skewed off to the left side of theiffraction pattern indicating poor collimation.

Take note of the direction the light appears toeflaFor example, if it appears to flare toward thee
o'clock position in the field of view, then you miusove whichever screw or combination of collimatio
screws necessary to move the star’s image towarditkection of the flaring. In this example, yoowd
want to move the image of the star in your eyepibgeadjusting the collimation screws, toward these
o'clock position in the field of view. It may onbe necessary to adjust a screw enough to movstdhe
image from the center of the field of view to abbatfway, or less, toward the field's edge (wheingis
high power ocular).

Collimation adjustments are best made while viewtimg star's position in the field of
view and turning the adjustment screws simultanigouhis way, you can see exactl
which way the movement occurs. It may be helpfulhave two people working
together: one viewing and instructing which scréwgurn and by how much, and the
other performing the adjustments.

IMPORTANT: After making the first, or each adjugtm, it is necessary to re-aim the
telescope tube to re-center the star again inghtec of the field of view. The star imagq
can then be judged for symmetry by going just iesidd outside of exact focus and

. \ . ! Figure 7-3
noting thg star's pattern. Improvement s_houldelmssf the proper adjustments are A collimated telescope
made. Since three screws are present, it maydessary to move at least two should appear as a
to achieve the necessary mirror movement. symmetrical ring pattern

similar to the diffraction
disk seen here.
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R ceLesTrON
Optional Accessories

You will find that additional accessories for yoAstroMaster telescope will enhance your viewing
pleasure and expand the usefulness of your teleschis is just a short listing of various accegsowith
a brief description. Visit the Celestron websitehe Celestron Accessory Catalog for complete
descriptions and all accessories available.

Sky Maps (# 93722) Celestron Sky Maps are the ideal teaching guidéemning
the night sky. Even if you already know your wagund the major constellations,
these maps can help you locate all kinds of fasicigabjects.

Omni Plossl Eyepieces Fhese eyepieces are economically

priced and offer razor sharp views across theefigtd. They are a 4-element lens
design and have the following focal lengths: 4mmp§ 9mm, 12.5mm, 15mm, 20mm,
25mm, 32mm, and 40mm — all in 1.25” barrels.

Omni Barlow Lens ( 93326)-Used with any eyepiece, it doubles the magnificatibthat eyepiece. A
Barlow lens is a negative lens that increasesdbal iength of a telescope. The 2x Omni is a”1.25
barrel, is under 3" (76mm) long, and weights onbz 4(113gr.).

Moon Filter (# 94119-A) —This is an economical 1.25" eyepiece filter forueithg the brightness of the
moon and improving contrast, so greater detailbmobserved on the lunar surface.

UHC/LPR Filter 1.25”" (# 94123) —This filter is designed to enhance your views of
deep sky astronomical objects when viewed frommudraas. It selectively reduces
the transmission of certain wavelengths of lightdfically those produced by
artificial lights.

Flashlight, Night Vision (# 93588) -The Celestron flashlight uses two red LED’s to pres night vision
better than red filters or other devices. Brightis adjustable. Operates on a single 9-voltded
battery.

Collimation Tool ( # 94183) —Collimating your Newtonian telescope is easily anptished with this
handy accessory which includes detailed instrustion

Collimation Eyepiece — 1.25” (# 94182) Fhe collimation eyepiece is ideal for precise eodtion of
Newtonian telescopes.
P

Digital Camera Adapter — Universal # 93626) -A universal mounting platform that
allows you to do afocal photography (photographgtigh the eyepiece of a telescope
using 1.25” eyepieces with your digital camera.

T-Adapter — Universal 1.25” (# 93625) This adapter fits the 1.25” focuser of your telgszolt allows
you to attach your 35mm SLR camera for terresaigalvell as lunar and planetary photography.

Motor Drive — A single axis (R.A.) motor drive for the AstroMasstelescopes compensates for the earth’s

rotation keeping an object in the eyepiece fieldiefv. This makes observing much more enjoyabtke an
eliminates the constant use of the manual slowanatontrols.
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AstroMaster Specifications
AstroMaster Specifications 21064 31045
AM 90 EQ AM 130 EQ

Optical Design Refractor Newtonian
Aperture 90mm (3.5") 130mm (5")
Focal Length 1000mm 650mm
Focal Ratio fl11 /5
Secondary Mirror Obstruction -- Dia. - Area n/a 31% - 10%
Optical Coatings Multi-coated Fully coated
Finderscope Star Pointer Star Pointer
Diagonal 1.25" Erect Image n/a
Eyepieces 1.25" 20mm (50x) 20mm Erect

Apparent FOV -- 20mm @ 50° Image (33x)

--10mm @ 40° 10mm (100x) 10mm (65x)

Angular Field of View w/standard eyepiece 1.0° 1.5°
Linear FOV w/standard eyepiece -ft/1000yds 53 79
Mount Equatorial CG3 Equatorial CG3
RA & DEC Setting Circles yes yes
RA & DEC Slow-Motion Cables yes yes
Tripod Leg diameter 1.25" yes yes
CD-ROM "The Sky" Level 1 yes yes
Highest Useful Magnification 213x 306x
Limiting Stellar Magnitude 12.3 13.1
Resolution -- Raleigh (arc seconds) 1.54 1.06
Resolution -- Dawes Limit " " 1.29 0.89
Light Gathering Power 165x 345x
Optical Tube Length 36" (91cm) 24" (61cm)
Telescope Weight 27 # (12.2kg) 28 # (12.7kg)
Note: Specifications are subject to change

without notice or obligation
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