. STAR THEATER 2

HOME PLANETARIUM with interactive Meteor Maker*

Quick Start

(See inside for full instructions)

Place on a table in the center of the reem. Pesitien teward
nerth using the compass.

Te set for seasen: Rotate light wand until current seasen
lines up with arrew.

. Te set for menth and date: Retate light wand until current

menth and date line up with arrew.

. Te set for time: Turn the time ring te the heur the Sun sets.

Then retate light wand left te the eurrent time.

Clese drapes or blinds and turn off reem lights. Turn
prejection lamp on (but de net leek at it).

The sky, as it prosently appears, is prejected en the walls
and ceiling. Slewly retate the light wand te the left te
watch the stars rise in the east and set in the west. The
time ring shews the cerrect time as the sky’s east-west
mevement pregresses.
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Discover the Universe!

Welcome to the wonderful world of astronomy! Astronomers spend thelr time discover-
ing the nature of space and.everything in It. As big as our planet Earth is, it ks just one
of nine planets orbiting the Sun, which is just one of billions of stars in our home
galaxy, the Milky Way, which is just one of billions of galaxies in the universe. So you
can see that it will be a long, long time, If ever, wntil astronpmers run out of things to
discowver!

Your Own Planetarium

Have you ever been to a planetarium show? Do you remember when you sat back and
saw the night sky projected by a huge star projector, while the astronomer guided you
on a journey through space and time? Remember how fim and interesting that.show
was? Your planetarium does much the same thing, vight in-your awn room.

Your planetarium allows you to... _
*  Project stars, outlines of the constellations, and their names on the walls and ceil-
ing all around you;

*  Project the night sky for any season or month of the year with its one-piece, fully-
integrated star sphere == no separate overlays to break or lose;
Accurately project the night sky by date and hour, using the date/time indicator:

= Project the night sky in s correct directional orientation, using the built=in compass;



*  Project a realistic comet and meteor shower across the night sky in your room;
*  Locate and project the visible planets for any time of the year;
Treat yourself and your friends to an exciting sight and sound tour of the night sky.

With your planetarium you will leam the locations of the brightest and easiest-to-find
constellations, stars and planets, By taking the tour and reading this guide, you will
come away with a good understanding of the night sky.

What Is a Constellation?

If you look at the stats in the night sky long enough, you will notice how groups of
‘stars form familiar objects, something like connect-the-dots pictures. Many centuries
ago people who gazed at the stars noticed pictures out there too — 86 in total —and
gave names to them. This helped them make a "map™ of the night sky and made it
gasier to locate the stars.

But these figures are not really sitting out there in space. They ave only imaghary pat-
terns created by the relative positions of the stars as we see them from Earth. Some
stars that appear to be right next to each other are In fact very far apart. They just look
close together from where we are looking at them on Earth, If you could somehow see
the same night sky from another part.of the galaxy, the relative positions of the stars
would be completely different and you would be able to discover totally new constel-
lations.

The Star Sphere

The star sphere Is a replica in miniature of the largest and brightest objects in space
surrounding our planet. 1f you were to put Earth in the sphere, it would be located at
the exact ceniter, where the light bulb is. The dots printed on the sphere represent
stars, The glow-in-the dark dots represent the brightest, easlest-to-find stars. The lines
conmecting the stars show the constellations.

About 99% of visible stars likke those on the star sphere are in the solar neighborhood.
That means they are within about 100 light-years of Earth. This Is nearby, compared to
the other-stars in the spiral arm of our galaxy where our solar system is located. A

light-year is the distance light can travel in one year, which is about
6,000,000,000,000 (6 rillion) miles (or 9,500,000,000,000 kilometers)!

Assembly and Operation

Assembling your planetatium

I. Remove star sphere from base. Unscrew battery cap on light wand at base of wand
below month setting. Gently shake the wand so that the battery module slides out.
Insert threa (3) "AAA" batterles into battery module, making sure the “+" and *-"
endls are In comect placement as shown. Alkaline batteries are recommended.
Insert battery module into light wand and replace battery cap. Put star sphere
back into base, with light wand in Its stand.

2. ‘Snap meteor maker stand onto base. With a small screwdriver, remove battery
cover from metécr maker. nsert two (2) "AAA" batteries making sure the *+" and
"=" ends are in correct placement as shown. Alkaline batteries ave recommended.
Replace the battery cover and put meteor maker in its stand.

3. Carefully remove audio tour CD from underneath base and place it in a €D player.
{When not in use, store it undemeath base.)

Operating your planetarium

1. Place your planetarium on a table in the center of the room. A room with smooth,
light colored walls and ceiling works best, A room that is roughly square and no
larger than 1z x 12 feet provides the best projection quality.

2. Rotate your planetarium so that N (north) on compass lines up with dot on base.
This allows your planetatium to project the stars in the same directional orientation
as they are in the real night sky outside.

Your planetarium projects stars that are visible from Earth's Northem
Hemisphere, Including North and Cemiral America, Hawall, Europe, Russia,
Asia, northern Africa, and the Middle East.

3. Date selector Is located on light wand, To set your planetarium for the beginning
of audio tour, rotate light wand until "AUTUMN® lines up with pointer on base. At
various breaks during the audio tour, you will be asked to pause the €D and adjust
your planetarium for the next season.



(The month and date settings and the time ring will be used afterthe audio tour to
set your planetarlum for a specific date and time of day.)

5. Remove meteor maker from its stand and keep it close at hand, since you will use it
during the tour to point cut objects and to create meteor showers and a comet.

5. Close window drapes or blinds. Tum projection lamp on. (Do not look directly at
tha star sphere while its light Is on, or you will lose your dark adagtation.)

7. Start the audio tour €D, tumn off the lights, sit back and enjoy the show.

Setting the date and time

Once you've taken the audio tour you can set your planetarium to project the night
sky for any date and hour. Youcan easily adjust your planetarium for any date you
wish: your birthday, a holiday, the final day of schiool, last Thursday, or any other
date. Here Is hows;

1. Setting the date: With projection lamp off, tum light wand until the month you
want Imes up with the arrow on date selector. Below the month there are markings
indicating the 1s+, 1oth and 20th of the month. Tum light wand to the left (so that
star sphere tumns to the west) until the date you want lines up with the pointer. for
example, if you want the project the night sky the way it is on July 4, first select
July, then tum further to the left, to just past the mark for the ist-day of the month.

2. Setting the fime: Once you have selected the month and date you want to view,
rafdte the time ring 50 that the time at which the Sun sets lines up with the poinfer.
(The time at sunset is usually published in the local paper.) Naw tum the light
wand to the exact time you want. (Don’t worry that the months and dates are
changing on the date selector as you are adjusting the time; Onee you've selected
the date and set the time ring for sunset, the time selection function takes over.)
You ean set your planetariam o project the stars for any time of the night. You can
even see what stars are up during the day when they are not visible.

Meteors and comets

Use the Meteor Maker to project two fascinating pheénomena of the night sky: meteors
and comets. The Image cavds allow you to project actual photos of a meveor (some-
times called shooting star or "falling star) and Halley's Comet.

Insert an image card in the slot at the front of the Meter Maker. (Store the ather one in
the slot at the rear.) Point the Meteor Maker at the celling or a wall, push the button,
and wave It to make the Image streak across the voom, Store the Metear Maker in its
stand when not n use.

A comet is basically a big rock made of ice and dust, which orbits the Sun in a wide,
elliptical path. Most comets take many years to complete a full orbit. One of the most
famous, Comet Halley, visits the Inner solar system once every 76 years. Comets are
smaller than planets. Some are relatively small in size and some are miles across.

A meteoroid is a tiny particle, usually about the size of a grain of sand, that comes
from a comet. When it comes close to Earth and enters the atmosphere, it bums up
brightly and is called a meteor. Usually, meteors come in large bunches. During a
meteor shower thousands of meteors can be seen streaking across the sky for several
nights. A meteorite is a meteor that fell to the ground without buming up.

The Annual Meteor Shower table at the back of this guide tells you when you can watch
major meteor showers in the night sky.

Care and maintenance

Remove batteries when not in use for extended periods. Keep star sphere clean with a
soft cloth and quality antistatic cleaner/polish. Never use abrasive cleaners.

Bulb replacement: Replacement bulbs are available at many electronics retailers. Light
wand: 3.6v, 500 ma. Meteor Maker: 2.4v, 350 ma. Suggested replacement bulb is Mini

Maglites Flashlight Lamp.
1. Remove star sphere and light wand from base.

2. Push a paper clip into the small hole directly above the on/off button. At the same
time, rotate light wand counterclockwise to star sphere and remove It from star

sphere.
3. Carefully pull old projection lamp out of tip of light wand,

& Insert replacement bulb into tip of light wand. (important: Be careful not to bend
prongs of the bulb.) Tum light wand on to make sure bulb lights up, then fum it

off.

5. Re-insert light wand into star sphere. Rotate light wand clockwise until it clicks
inta place. This Is important for accurate projection by date and time.

6. Place star sphere back into base with light wand in its stand.



Winter Constellations

Stars to look fof (and their colors):

I Aldebaran (orenge), 2. Betelgeuse (red),

4. Gapella (yellow), §. Castor (white),

5. Pallux Cyellow), &, Procyon (yellow-white),
7. Rigel (bluc=whike), 8. Sirtus (blue-white).

star to lock for: 1. Polaris

stars to kook for: v Arcturs;
2. Regulus, 3..5plex.
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Stars to-look for: 1. Altalr,
2. Aritares, 3. Deneb; 4. Vega.



The Moving Sky

The horizon ring is an Important part of your planetarium. It divides the sky Into two
halves, the visible and the invisible. In the course of 24 hours, all of the objects visible.
from a given location on Earth seem fo rise in the east and set in the west.

To see all the stars that are visible from the Northem Hemisphere, slowly rotate the
light wand to the left (westward) while the projection lamp is on, Do you notice that
some stars around Polaris never set while some of the stars that can be seen from the
Southern Hemisphere (at the opposite pole of the star sphere from Polaris) never rise in
the Northem Hemisphere?

Just for practice, let's adjust your planetarium to project the stars visible in the
evening of March zo, which is about the first day of spring for us. Which constellations
will be on the meridian {the arc spamning across the sky from pole to pole)? Which
comstellations will be rising and which will be setting? That's easyl With the projection
lamp off, set the date selector to March 2o, and then set the time ring to the time at
which the Sun sets (a little past 6 PM). Tum off the room Rghts, tum the projection
lamp om, and let’s see what constellations are up!

Usually, the region of the sky where stars first appear s near the zenith (straight up).
Look up and you should see the stars in the winter ellipse, Including a most impressive
constellation, Orion the Hunter.

Rising n the northeast is the circumpolar constellation, Ursa Major (including the Big
Dipper), along with the major spring zodiac constellation, Leo the Lion. It will be in the
sky all night. Meanwhile, setting in the northwest is another civcumpolar figure,
Cassiopela. Setting on the west is the huge autumm constellation, Pegasus, almost out of
sight, As the night moves on, the stars appear to slowly move west. If you want to see
what the sky will [ook like at g PM, rotate the light wand left (westward) to 9:00 PM.

Although we can’t feel it, the Earth rotates eastward at about 800 miles per hour at its
surface. The stars, Sun and moon appear to us to move westward when, in fact, we are
the ones that are moving eastward, Because of this, it seems like any given constella-
tion or star takes about 25 hours to make one round trip around the Earth.

Astronomers, ancient and modem, counted on this 24 hour trip, day after year after cen-
tury. They agreed to divide the east-to-west movement” of stars into 24 equal parts.

Astronomers picked the spot in the sky, where the ecliptic (the path the Sun takes in
relation to Earth during a year) crosses the celestial equator as the Sun heads north, for
the point at which the 24 hour celestial cycle begins. This is the vernal point, the first
day of spring in the Northern Hemisphere.

Into the Night with your planetarium

Your planetarium can be taken outdoors into the night for use as a 3-D star map.
Remove the star sphere and light wand from the base and hold it in your hand. The
brightest stars will glow n the dark on the star sphere after you have "charged™ it by

tuming the projection lamp on for a few moments. (Don't look at the star sphere while
charging it, or you wiH lose your dark adaptatien.)

For a more accurate reading, set your planetarium n its base on a table outside,
Adjust it for the curent date and time. Use the compass to position your planetarium
to point north. Turn the projection lamp on and use a sheet of white paper for a pro-
jection screen. The stars projected onto the paper can guide you to the stars that
appear in the night sky.



Rank Name Constellation Hemisphere
I Sirlus Canis Major NES
2. Canopus Carina s

3. Alpha Centaurt Centauri 5

& Artturus Bobtes NES
5. Vega Lyra NES
6. Capella Auriga NES
7 Rigel Orion NES
8. Procyon Canis Minor NES
9. Acherar Eridanus 1

D, Hadar Centauri 5

" Betelgeuse’ Orion NES
1= Altair Aquila NES
13 Aldebaran Tauvus NES
TR Acrux Crux 5

15. Amtares Scorpius NES
16, Spica virgo NE&S
IT. Pollu Gemini NES
8, Fomalhaut Pisces Austrinis NES
19. Deneb Cygnus NES
20. Beta Crucis Crux S

2l Regulus Leo N&S
22 Adhava Canis Major NES
23. Castor Gemini N&S
24 Shaula Scorpius H

25, Bellatrix Orion NES

Here are the 25 brightest stars, after the Sun, each listed by its common name, constel=
lation in which it can be found, and hemisphere from which it is visible;

Take your time as you crulse the cosmos. Pick out a few of the brightest stars and
study the-stars near them. Use the constellations to-guide you to the dimmer stars that
can easily escape the easual observer. For successful star watching, you will need to
give youreyes time to adjust to'the darkness. Astronomers call this becoming dark~
adapted.

You will see best after about 20 minutes in the dark. Care should be taken not to look
directly at-the bright projection lamp inside your planetarium, so you don"t ruin your
night vision.

How to Find the Visible Planets

Dfficially, there are nine planets in our solar system. Four can be seen without the aid of
a teleseope or binoculars: Venus, Mars, Jupiter and Satum. (Mercury stays close to the
Sun, so it is very difficult to see. Uranus, Neptune and Pluto are too far away to see
“without a telescope.) As they move in the sky throughout the year, each appears to pass
through certain constellations (the twelve zodlac constellations plus four others) at any
given time. This makes it easy %o find them.

“The planet position tables an the following pages show you where to locate the visible
“planets. Loak at how much a planet changes position and compare that to the planet's
distance from the Sun. Notice that the planets farthest from the Sun change position
more slowly than the planets closer to the Sun. Jupiter spends about a year drifting
through a zodiac constellation, while Satumn takes two years. Meanwhile, Mars and Venus
go speeding through the zodiac constellations.

How to project the visible planets

“You can use the information n the Planet Position Tables in the back of this guide to
‘project the planets with your planetarium. Suppose you want to project Mars as it
appears january 2006.

‘You can see from the planet position table for 2006 that Mars will be in the constella-
‘tign Aries in January. Locate Arles on the star sphere and place the planet sticker over
“the constellation. Now, set your planetarium to project a January sky at about two
'hours after sunset.

Gan you find the projected Mars? There it Is, In Arles, high In the southeast sky! Duringg
#he night it-will move across the sky and finally disappear overthe westem horizon in
thie morning. By carefully observing Mars and the stars near it, you can more accurate=
ly position the removable planet sticker on the star sphere.

Use the same method to find and project the other visible planets. As the nights go by,
you can compare the planets positions in relation to the stars. Soon youwill discover
that as the planets make their orbits around the Sun, they do move against the back-
ground stars, traveling along the zodiac.

Learn More About Astronomy

f you want to leam more about the exelfing subject of astronomy, check out your
school’s library, your local public Ibrary, or a book store, Astionomers are constantly
making new discoveries of the universe. The Internet is a great place to stay up to-date,



Planet Information Table Planetary Position Tables’ o 1 Pk ke, L

DISTANCE m OF VEAR' M KNOWH 2002 Jam Feb Mar Apr May Jun Jul Awmg Sep Oct  MNov Dec

FROM SUN YEARS DIAMETER COMPARED  MATURAL Venus Sgr  Agqr Psc A Tau Cme leo Wi wir Lb  Vir Lb

pLaHETMaME  (millions cf mirkn} {ome solar orbit) (mirkm) TOEARTH  SATELLES Mars Psc Psc Al Tau  Teu Gem Cno leo Leo Mim  Vir LB
MERCURY 36 /58 o.24 year ar 88 days 3.032/ 1870 0,055 a Jup. Gem Gem Oem Gem Cemi Gem Gem Cnc Cnc Cnc  Omt  Leo
VENUS &7 / 0B 6.6 yaar & 224 days 75534 m0h 0.8 o Saturn Tau Tau Teu Tau  Tam Tau Tau Tow O O O Tau
EARTH 937150 1 year-or 365,26 days 7,928 / 12,756 1.do 1 2003 Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Mov Dec
MARS wat 22t LEBS ydars ot 687 days 421l £ 6,787 o107 2 Venus Oph Sgr Cap Psc  AM Taw TGem leo Vir Ub Oph Sgr
JUPITER 484/ 78 IH6 yeats of 433150 days  BA7SIf uzboo  m.G33 28 Mars  Ub  Oph Sgr Sgr Cap Agr Aqr Agr Aqr Agr Agr P
SATURN BA/1AZ3 2946 yearsorioTeos6 days 74581/ 120,000 gLy 8 Jup. fmc Cne Che Cnc  Cnc Cnc led  leo Lo leo  leo leo
URANUS 1783 { 2,865  BLo) years of 30,605.49 days 31,821/ sL200 14500 21 Saturmn Tau Tau Tau Tau Ori Gem Gem Gem Gem Gem Gem Gem
NEPTUNE 2,798/ LA92 16479 years oY 600 days 30,255/ 48,600  17.204 8 2004 Jan Feb Mar Apr May Jum Jul Aug Sep Oct Mov Dec
PLUTC 5527 /.68, uT.SyydasorgoaTidays  Lad0/ a0 0,002 I Venus Agr  Psc A Tam  Tau Taw Taw CGem Onc Leo  Vir Lib
” Mars Psc A Tau Tau Gem Gem Cnc leo leo Vir  Vir Lb
o Lol jup. leo leo leo leo leo Leo leo leo Mir Vir  Vir Vi
Satuifi Gem Gem Gem Gém Gem Gem Gem Gem Geém Gem Gem Gem

. 2008 flan Feb Mar Apr May Jun Ju Aug Sep Oct Mov Dec

Annual Meteor Showers venus sgr Cap P Al Tau Gem leo Vir Vir Oph Sgr Cep
Mars Oph Sgr Sgr Cap  Agr Psc Psc A Ad Ad Ad A

Shower Date Hourly Parent comet jup. VW Vir Vi Vir vir Vir Vir Vi Vit wvir Vir Lb
Quadrantids January 3 KO Saturn Geni Cem Gem Gem Gem Gem Cne Cnc Cnc Cnc  Cnc  Cnme
Lyrids Apﬂ 22 15 Cmpzt Thatcher 2006 Jan Feb Mar Apr  May lum Jul  Aug Sep Oct Nov Dec
Eta Aquarids may 5 20 Comet Halley Venus Sgr Sgr Cap Aqr  Psc A Tau Cnc  lee WVir Lib  sgr
Delta Aquarids July 28 20 Mars A Tau Tau Cem Gem Onc lec leo Vir M Lb  Seo
Perséids August 12 50 Comet Swift-Tuttle jup. Ub Ub Lb LUb b wb UW Wb Ub Lk ub S0
Orlonids October 22 25 Comet Halley Stum O Gnc Cnc Cic  Gnc Onc Coe  Can leo les w0 L
Tawrids November 3 15 Comet Encke =o07 Jam Feb mMar Apr May Jum Wl Aug Sep Oct MNov Dec
Leonids November 17 15 Comet Temple=Tuttle Venus Cap Psc Afi Taw Gem Cne leo Sex ©Cne Leo Vi Ub
Geminids December 14 0 Asteroid 3200 Phaethon E"‘ gg'h ;:; g;lﬂ -ggl 3;; 6’;“" ::h wh UT:“h g‘;“ g:’: “5::‘
N ety 13 i Contet Tuttle sstum leo leo leo leo leo leo Lo Lo Lo leo e Leo
Dates can vary slightly. Hourly rate représents the number of meteors you might s under a 2008 Jan Feb Mar Apr  May Jun Aug Sep Ot Nov Dec
dark sky when the radient is near the zanith. Expect to see perhaps half as mary more if the Venus Sgr Cap Aqr Pse Tau Gem Onc Vir Vi Sco  Sgr Cap
shawer Is shiong. Mars Teu Tau Gem Gem Cnc lgo leo Vir VW VK S0 Oph
. lup. 5gr Sgr Sgr Sgr  Sgr Sgr Sgr  Sgr  Sgr Sgr  Sgr  Sgf
Sagres: Sopmitching by David . Lavy (Time-Life Books; iga-92). Satum leo leo leo Lo leo leo Leo  leo leo led  leo keo
2009 Jam PFeb Mar Apr May Jun Jul Amg S¢p Oct  MNov Dec

Venus. Aqr Psc Mar Psc Psc A Taw Gem leo Vir Lib  Oph

mars Sgr Cap Agr Psc Psc  Ad Taw Taw Gem Cmc Onc  Leo

Jup. Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap

Satun Leo leo Leo leo  Leo leo leo  Leo  Vir  Vir VP Vi

zoil0c Jan Feb Mar Apr May Jun Jul  Aug Sep Ottt MNov Dec

Venus Sgr Aqr Psc Al Tau Cnc lee Vie Vir Wb Vit Lb

Mars Cng Cnc Cne Cne  leo led leo  Vir  W¥ir Lb  Oph sSgr

jup. Aqr  Aqr Agr  Aqr Ps Psc Psc Psc  Psc Psc Aqr Agr

Safurn Wir Wik Vir ¥ir  Mr Vir Vir Vit Vi Vir Vi Vir



