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'PRECAUTIONS|

| Do not touch the lens or mirrar with a
fimger

Do not drop or subject the telescope 1o
hard knocks.

MNewver wipe the lens or mirmor with a hard

cioth, Use a soft silicons cloth or lens
clmining tissue

Nover use the telescope In the water or in
tha rain,
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Whan stonng or transporting
the telescops, release the R

knob and handie from the
mount.

NEVER LOOK DIRECTLY AT THE SUN WITH THE TELESCOPE. FINDERSCOPE I
OR EYEPIECE. EYE DAMAGE AND OR DAMAGE TO THE INSTRUMENTS MAY

RESULT,
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Specifications of "GREAT POLARIS™
Mount

®R.A, and Decl. axes whole-circle micro-move-
ment, 144-tooth worm gears

Polar Alignment Graduations

e R A, graduation 10" increrment

® Decl, graduation 2" increment

&R A, slow-mobon control knob---—attachable to
gither side, 2 B per revolution

® Decl. slow-motion control knob- - -attachable to
aithar side, 2.5 per revolution

® Altitude  adjustment 0" to B2', sbout 2" per
revolution of adjustment screw

® Azimuth adjustment.--- + 5" about 1° per revoluthon
of adjustment knob

®R.A, shaft
® Decl, shaft - maximum diamater G2mm
® Weight shaft
® Maximum loading weight----- about Tkg

‘maximum dizmeter B2mm

diameter 20mm

Decl. Graduation Ring-- g

R.A, Motor Cover

["GP-DX” Mount]

Dovetail-Tube-Plate
Lock Scraw

-Bullt-in 1Numinator

-A.A. Clamp
[opposite side)
|
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———Countarwelght Lock Screw
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Specifications of “GP-DX" Mount)
®#R. A and Decl. axes - whole-circle micro-move-
ment, 144-tooth worm gears

®R.A. graduation o 10" incramant
®R.A. and Decl. motor drives: 1 .6x +2x = 32x

& Altitude adjustment: -0 to 62" | about 2" per revo-
lution of adjustment sorew

® Azimisth adjustment 207, about 1° per revolu-
tion of adjustment knob

® A A, shaft - meximum diameter B2mm

# Decl. shaft - maximum dismeter B2mm

*'Waight shaft - diameter 20mm

® Maximum loading weight-—-about 10kg



This manual will provide you with & better understanding of your new telescope—including its features, hardware and capabilities.

As with many things, the better you understand the workings of the aguipment, the more enjoyment you will get from it.

This is particularly true of telescopes. So take a few momaents now to become thoroughly acquainted with your new telescope.

Mastering an astronomical telescope is a key to the success in astronomical observation.

_ﬁtep _1 Proper assembly of the telescope

Pay particular attention to the following when assembling the telescope,

Make sure extension clamps that fix the tripod legs and a fixing knob for the mount on the underside of the tripod head are firmly

fastenad. They provide the stability which is so important to quality obsarvation.

Siap 2 Installation of an eyepiece

(1:The magnification of your telescope is determined by the
eyepiece you use. |t can be computed with the following
formula.

Focal Length of Objective (mm)

Focal Length of Evepiece (mm)

Magnification=

@ Read the writing on the eyepieca, and you may find characters
guch a8 “K20mm”, "HM12.5mm” or "LVEmm". The first letter
represents the type of eyepiece design, the number that follows
represants the focal length of the eyepiece. As the number gets
smallar, the magnification power of the eyepieca becomes
greater, thereby allowing the viewer 1o observe close-up detail,

#Eyepieces are classified into three sizes of barrel diameter,
24 . 5mm, 31_.7mm and 50.8mm.

#To set a 24.5mm, 31.7mm or 50.8mm eyepiece, insert itin a
proper 24.5mm, 31.7mm or 50.Bmm eyepiece adapter and
securely tighten the eyepiece setscrew.

M!Unfastan the A. A. and Decl. clamps and you can move the
optical tube in a full range of motion

CAUTION: DO NOT FORCE THE OPTICAL TUBE TO MOVE
WHEN THE R. A. CLAMP OR DECL. CLAMP IS
FULLY ENGAGED. THIS MAY DAMAGE
PRECISION PARTS OF THE MOUNT.

| Eyopisces -
F -
I l
24 .6mm. N Tmm 50
[ o

Ew

Eympinca

Eyapipce Adaptes

Bpiece Seteorew

i

Focusng Knob S




Ipainted to the south sky)

Ipointad 10 the west shy

To eliminate undue stress on the mount, the telescope should be properly balanced after all the standard accessories (i. a., star
diagonal, eyepiecs, etc. | have been attached to the telescope. Anunbalanced telescope may cause possible damage to the mount.

In addition. proper balancing is crucial for accurate tracking if using a motor drive.

(@ To balance the mount, release the R. A, clamp and position the
telescope off to one side of the mount, The countarwaight bar
will extend horizontally to the opposite side of the mount.
Without tightening the R. A. clamp, gradually let go of the
telescopa to see which way it rolls. Loasen the counterwaight
and move it to a point where it balances the telescopa.
Re-tighten the counterweight,

FThe telescope should also be balanced on the declination axis
to prevent any sudden motions when the Decl, clamp is
released. To balance the telescope in Decl., release the R. A,
clamp and rotate the telescope so that it is on one side of the
maount {i. ., as described above for balancing the mount). Once
this is done, lock the R. A, clamp to hold the telescope in place.
Mow, hold the telescope tube with one hand while releasing the
Decl. clamp with the other. The telescope will most likely rotate
around the declination axis. Slightly loosen the tube-ring screws
and slide the telescope either forward or backward in the tube
rings until it remains stationary when the Decl, clamp is releasad.
Ra-tighten the tube-nng screws,

Step 4| Your first look

¥our first look should be done in the daytime when it will be easier to locate adjustment knobs and clamps.

This will help to familiarize you with your telescope, thus making it easier to use at night.

TiAttach a low-power eyepiece having a long focal length. A
high-power eyepiece having a short focal length will make the
field of view darker and will make it more difficult to bring Into
focus.,

(@ Remowve lens caps from the objective and eyepiace.

FiLook through your telescope.

{Reflector)




@Try to find a clear object more than 200m away. Point tha
telescope toward the object after unfastening both the R, 4. and
Decl. clamps.

[Mote] Eyepiece angle can be adjusted for your telescope by rotating
the optical tube in the tube rings after unfastening the tube-ring
SCrewWs.

Hiln the beginning, evenything may blur, Gradually turn the focusing
knob until your object comes into sharp focus,

[EWhoops! The view Is upside down, and backward! But that's
OK—all astronomical telescopes operate this way as it really
doesn’t matter in space. There are special prisms that correct the
condition, but they dim the image slightly.

How to usa a Porro Prism or 45" Ergct-Image Diagonal Prism

To comrect the upside-down view on the refractors, use &
38 4mm porro prism or 24 .5mm 45" arect-image diagonal
prism fora 24, 5mm eyepieceanda 31, Ymm 45 erect-image
diagonal prism for 8 31.7mm evepiece.
[Mote])
AiThe other porro prisma cannot be usad for this purpose on
the refractors because these cannot close focus,

HAny prism cannot be used on Newtonlan reflectors. 24 Bmm
: Eyaplece

36.4mm Porro Prism Push in =]

— Soraw Ini,
¥ 31.7mm
a2 Evepisca
1 WA i
Adnptar au.w' L%‘r 45 Ersct-Image
il

nal Prism, J

rotatahle

g,f

Any wview s pbsarved up-
sida-down and backward i
looking through o  tale
BOORHE .
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How to use & Terrestrial Eveplece
Although the upside-down view can be corrected with a ter-
restrial ayepiecs, it makes the field of view narrow. Also, the
magnification power of the terrestrial eyepiece cannot be
changed. The method of calculating the magnification of the
terrestrial eyepiece is the same as thoss of other evepleces

[Note]The terrastrial eyapiece cannot be used on Newtanian
reflactors.

Evepiace Adapter
1

Push in
H. -;1 Tarrastrial Eyeplecs
{f="18Bmm]
Insert Bamal




|Step 5| Changing eyepieces

1To remave the eyepiece, loosen the eyepiece setscrew and
slide the ayepisce out. Slide the chrome barrel of a
higher-power eyepiece into the eyepiece adapter and
re-tighten the setscrew to hold the eyepiece in place.

[NotelAs the high-power eyepiece makes it more difficult to
bring into focus. turn the focusing knob slowly and carefully.

2 Tha size of the image you now observe through the telescope
is larger.

TStep 6| Use of the finderscope

How does a terrestrial view look through a finder 7 Upside-down and backwards — just as through the main telescope, However, thara

are points of slight difference.
{a) A crosshair reticle is seen. This is for pinpoint accuracy.

|b] A wider view is sean than when the main telescope is used.

The finderscope is simply to help you easily locate objects and bring them within the view of the main telescope. As your telescope —
aven on “low" power—is still extremely powerful, finding the objects can be difficult. This is why telescopes are equipped with

finderscopes.

Prior to serious observations, maka sura both the telescope and the finderscope are aligned —targeted on the same object. If the same
object is not centered in tha crosshairs of the finderscope and centered in the main telescope, adjust the finderscope, using the position

satscraws.

(Aligning tha Finderscopa
(TiAttach a low-power eyepiece to the eyepiece adapter of your
telescope.

@ Point the talescope at a clear object about 1km away and centar
it in tha feld of view.

3 Bring the same object to the center of the crosshalrs of the
finderscope, using the position setscrews.

How to align the Finderscope

1) and & show how to fasten the
findarscopn with the position set-

SOTAWS.
=B

Boh
Nut

Tin ard Tix the ol

{3 pinces)




| Step 7| Your first observation—the Moon |

Now, you arae ready to point the telescope toward celestial objects! Although observation may start with any celestial object, it is
advisable to start with the brightest objects first and work your way to fainter ones. Hera is a good beginner's viewing order:
1. Moon 2. Jupiter 3. Satum 4. Sun {with proper filter)

5. Venus 6. Mars 7. Mercury 8. Multiple Stars

9. Nebulae and Star Clusters

Now, let's look at the Moon.

MLocate the Moon in the finderscope and center it on the
crosshairs.

ZPut a low power eyepiece in the telescope. At low power (about
B0 magnification), you will be able to see the entire lunar disk at
ane time,

FIf you later desire a close-up of a lunar region, use a higher power
ayepiece.

@Keep in mind that the rotation of the earth will cause the Moon
to drift out of the fleld of view. You will have to manually adjust
the telescope using the R. A. and Decl. slow-motion control knobs
to keep the Moon centered. This effect will be more noticeabla at

higher powaer.

[NotelOne of the best times to observe the Moon is during its partial
phases. Long shadows reveal a great amount of detail on the lunar
surface.

tHow to use a Moon Filtar

If you find that the lunar image is too bright for comfartable
viewing, attach a moon filter to the eyepiece. It will reduce the
brightness and, atthe same time, increase contrast on the lunar
surfaca.

.ﬁ;.rrw :“ D
M:Juri Filtar Evopmcs

How to usa a Diagonal Prism
A diagonal prism lets you view objects at a right-angle (30 ) from
the direction where the refractor telescope is pointing, thereby
allowing comfortable viewing when the telescope is pointed at
or near the zenith (directly overhead)]. Newtenian reflectors do
not require such a diggonal prism since objects are always viewed
fram the side of the main tube of the telescope.

RiEpisce [Motal The resulting mage
18 rght-side-up, but reveraed
lef1-to-rght

LEympisce Adapter
IMNot usable on Newtonian reflactors)




|Step 8| Observing Jupiter and Saturn

Planets such as Jupiter and Saturn appear to steadily move across the sky from east to west. They appear as bright stars. Most
astronomy publications tell whare the planets can be found in the sky each manth,

[TUse a low power eyepiece —about 50 magnification. Jupiter will
be ssen like a small disk. You will also ba able to see four moons
of Jupiter. (These satellites are not always visible because their
orbits carry them behind the planet.) Saturn, with its besutiful
rings, is easily visibla,

ZWhen seeing conditions are good (the atmosphere iz staady),
raise the magnification greater than 100. You will be able to see
the cloud belts of Jupiter and the great Red Spot (if it is visible at
the time you are obsarving). The rings of Saturn and avan the small
dark division (Cassini's Division] in the rings will be visibla.

Step 9| Observing the Sun

CAUTION: NEVER POINT A TELESCOPE AT THE SUN AND NEVER LOOK DIRECTLY AT THE SUN WITHOUT TAKING ALL
PROPER PRECAUTIONS. READ THIS PARAGRAPH CAREFULLY BEFORE UNDERTAKING ANY SOLAR OBSERVATION.

All telescopes collect light—much more light than the human eye. Therefore, viewing the Sun through a telescope must only be undertaken
carafully, with all proper precautions observad. Failure to take the proper precautions may result in permanent blindness and damage to

your telescope. To observe the Sun safely, Brwn'grs fit tha eyepiece with 8 sun filter. In addition, always place the he objective cap on the

telescope with only the small solar aperture open. You will enjoy seeing sun spots—huge nuclear sun storms that constantly change position
and size.

Bore in

Using the Sun Diagonal Prism

When the sun filter is used with the telescopa for long observation, it may sometimes break from the heat. If a sun diagonal prism is added,
it exhausts 96% of sunlight and heat outside, sothat only the remaining 4% of sunlight is used to observe the Sun, allowing long observation
with safety. A special sun filter to be screw&d in the erapieca belongs to tha sUn diagnnnl prism. Usa tha sp&cial sun f'ltsr together with

the special sun filter, take off the objective lens cap to expand the effective diameter of the DbjBGTI‘-’E lens and to enhance its resolving power.

(Sun Disgonal Prism)

(Mot usabls on Newtonian reflectors)




Step 10| General Cautions

{iTry never to view through glass windows when observing. Clear as window glass seems, compared to the fine optical glass of
your telescope, it produces very distorted images. If the observation is undertaken through an open window, air movement
through the window {owing to the temperature difference between the inside and outside air) may cause image instability,
resulting in distortion.

(3)Be sure the optical axis of the telescope is centered. If the optical axis of the telescope is out of center, the image of an object
is lengthened or is unnecessarily caloured.

§Stars other than the Sun can not be observed in an enlarged image, because they are very far from the earth as compared with
the Sun or other planets. However, your telescope can show you millions of stars not visible to the naked eye.

@Train your eye for observation. The figure of a celestial object observed through a telescope looks different depending upon the
experience of the observer. With repeated observation experience, you will begin 1o see objects that you could not earlier observe.
Sometimes averted vision—glancing slightly away from an object will help you see more detail,

[EiStars appear to move very fast. Because a telescope tracks an object at high magnification for observation, the apparent
movement of an object seems rapid. Forinstance, when observing Jupiter at a magnification of 100, the moving planet takes
only about one minute and thirty seconds from the time when it first appears in the eyepiece to the time when it disappears.
We call this apparent motion because most of the motion is really the earth rotating under us |

{Newtonian Reflector)

| Snmndﬂw—Mirrn_Fsuppor‘t Arm and Adjustment Screws
The secondary mirror is of eritical importance to the
proper operation of your telescopa. Never turn the
adjustment screws except when you correct the
optical axis.

| Primary-Mirror Eall]

There are three pairs of
screws on the back of
the primary-mirror call,
Newver turn these scraws
except when you cor-
rect the optical axis.

When observing an object soon after taking the
telescope outside, you can sometimes see the I
abject appear to fluctuate. This is because warm
air and cold air are mixing in the tube. If possible,
expose the telescope to the open air for 20 to 30
minutes before observing, so that tube tempera-
ture stabilizes.

10



The stars appear to move across the sky . For observers in the northern hemisphere, all stars appear to move around the north celastial
pole. For observers in the southerm hemisphere, all stars appear to move around the south celestial pole. This motion is caused by
the Earth's rotation about its axis. To have your telescope track the stars as they move across the sky, the telescope’s axis of rotation
must be made parallal to the Earth's axis.

North Celastial Pole

I North Celestial Pole

i |

f'ﬁaugﬁ'ly Aligning the Polar Axis of the :I:ni_escnpe

The following simple aligning of the polar axis is good enough for just observing an object-but not accurate enough for prolonged
ohservation or astrophotography.,

(T)Find out the latitude of your location referring to @8 map, etc.

Z5et the altitude graduation to the latitude of your location with the
altitude adjustment scraw turned.

(3:Set the polar axis of the telescope towards the north, With &
ocompass, you can do it easier.

The following is to make a more precise alignment when Polaris
can ba seen.

DUnfasten the Decl. clamp and turn the optical tube until it is nearly
at right angles to the polar axis.

@ Take off the polar axis cap. Look through the polar axis scope and
bring Polaris in its fleld of view by adjusting the azimuth and
altitude with the azimuth adjustment knobs and altitude
adjustment screw. if the polar axis scope is not available on your
telescope, look through the polar axis hole and bring Polaris in the
wiaw.

[(Mote]l When turning the azimuth adjustment knobs, always
unfasten one adjustment knob before tightening the. other
adjustment knob,

-~ —_—

Optional Compass)
Thara is a compass setting corner on the mount. On the corner, set the aptional compass with its needle parallel to the polar axis.
The compass is useful to find the north direction.

11



_ Using Your Polar Axis Scope in the Northern Hemisphere |

Tin the Northern Hemisphere, locate Polaris in the sky and point
the polar axis of the mount in the direction of Polaris.

(ZiAdjust the tripod legs until the bubble level on the left side of the
mount indicates the tripod is level. (An optional tripod-leg adjuster
makes the adjustment easier. |

Finstall the polar axis scope illuminator onto the front of the polar
axis and turn on the switch. (Refer to the paragraph (How to use
a Polar Axis Scope llluminatord. )

@ Unfastan tha Decl. clamp and turn the optical tube untilitis neary
at right angles to the polar axis. If you do not do this, the polar
axfs scope will be shaded with the Decl. axis and can not be used.

HEWhile locking in the polar axis scope, adjust the diopter
adjustment ring to focus on the reticle in the field of view.

[BLook at a map or atlas that shows the longitude of your observing
site. Once you know your longitude, find the difference betwean
that and the standard time mendian for your zone, Set the
difference on tha time meridian offset scale. If your observing site
is logated in the east of the standard time meridian, set the E side
graduation to the time meridian indicator. If in the west, set the
W side graduation to the tima meridian indicator,

7:Set "0 hour” on the B. A. and hour graduation ring to the R, A.
indicator after loosening the graduation-ring setscrew. Re-tighten
the graduation-ring setscrew. (The graduation-ring setscrew
should be loosened when observing. )

@ Unfasten the R, A. clamp and turn the telescope around the polar
axis to set the observing date on the date graduation ring to the
observing time on the R, A, and hour graduation ring.

@ Look through the polar axis scope and bring Polaris in the Polaris
circle of the raticle by adjusting the azimuth and ahitude with the
azimuth adjustment knobs and altitude adjustment screw. Tha
Polaris circle indicates the correct position of Polaris relative to the
celestial pola.

#B0wing 1o @ wobble in the earth’s axis. the position of Polans
changes gradually over time. The diagram {0 shows the position
of Polaris through the year 2005, In order to align the polar axis
maore precisaly, put Polaris on the position Indicated on the
diagram.




' Using Your Polar Axis Finder in the Southern Hemisphere

The polar axis scope also contains a reticle for the southern hemisphere, The reticle shows the relative positions of four stars near the south

celestial pole. The stars are Sigma (o), Taul r), Chi{X) and Upsilon| v ) of Octantis.

(TPoint the polar axis of the mount toward Octantis.,

2~ EiRefer to the Instructions described for using in the northem
hemisphera.

BEWhile looking through the polar axis scope, adjust the mount in
altitude and azimuth or rotate the polar alignment reticle until the
four stars mentioned above are in the respective circles on tha
reticle. The polar alignment reticle is rotated by moving the
telescope in right ascension.

S

s

£ ]

Wiew-af

-

Qctantis
Star__ [Magnitudel
= b.bh
X 6.2
T E. 6
v 5.7

i{How to use a Polar Axis Scopa llluminator)

either way,

@When polar alignment is completed, remove the illuminator.

\'.

TThe illuminator is installed on the front of the polar axis. When turning on the penlight
switch, the field of view of the polar axis scope is lluminated in dim red so that the polar
alignment reticle can be seen clearly. The penlight can be switched on by turning its switch | luminater

{#The penlight is also useful as a8 map light when looking at a star chart, etc.

i Aligning the Polar Axis Scope |

The polar axis scope is installed and aligned at the factory. If the adjustment screws are loosened or if the mount is jarred severaly,
the polar axis scope may have to be realigned. The optical axis of the polar axis scope must be made parallel to the rotational (R.
A.) axis of the mount and the Polaris circle which indicates the proper position of Polaris relative to the pole must be set to the R.

A. and hour graduation and date graduation.

[How to know if the optical axis of the polar axis scope is parallel to the rotational axis of the mount)

AIRemove the optical tube, counterweight shaft and counterweight
from the mount. Release the A. A. clamp and rotate the mount
head until it is on the right side of the mount.

@iFind an object in excess of 1km away and center it in the field of
VIEW

(FReleass the R. A, clamp again and rotate the mount head so that
it is on the left side of the mount.

@If the optical axis of the polar axis scope is parallel to the rotational
axis of the mount, the object will be kept at the center. If not, it
will move off canter as shown on the illustration.

Knob

Mount Haad

LA. A, Clamp

{pea




[(How to set the Polaris circle to the R. A. and hour graduation and date graduation)

(Tlncline the polar axis by turning the altitude adjustment screw so
that it is parallel to the ground.

Z/Ralease the R, A, clamp and rotate the polar axis until the Polaris
circle on the reticle is directly below. (lgnore the southern
hemisphere reticle. )

FFasten the H. A. clamp.

#:Sat "0 hour” on the R. A. and hour graduation ring to tha R. A.
indicator after loosening the graduation-ring setscraw.
Re-tighten the graduation-ring setscrew, Turn the date
graduation ring until October 10th lines up with 1:20 a.m. on the
R. A. and hour graduation ring. (At this tima on this date, Polaris
is at upper culmination.)

S lLoosan the setscrew that secures the ring with the time merndian
indicatar. Turn the ring until the time meridian indicator points 1o
the “0" mark on the time merdian offset scale. Re-tighten the
setscraw,

[How to make the optical axis of the polar axis sco

(T/Release the R. A. clamp and rotate the mount head until it iz on
the right side of the mount.

#Find an object in excess of 1km away and center it in the field of
view, (The optical axis s at the center of the fiald of view |

J'Rotate the mount head again so that it is on the left side of the
mount. The object originally seen at the center will describe a
semicircle around the point where the mechanical axis is peinting
and will move off center.

@;Determine how far and in what direction the optical axis moved
from the mechanical axis. By turning the optical axis adjustment
screws, move the optical axis toward the point where the
mechanical axis is pointing. Keep in mind that the image in the
polar axis scope is inverted.

5:Repeat this process until the optical axis of the polar axis scops
i cantared on the rotational axis of the mount. When properly
alignad, the object remains centerad while rotating the mount.
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The R.A. and Decl. graduation rings (setting circles) ara halpful
to search for faint nebulae and clusters which ara hard to be
found with the naked eye. To make a search with the graduation
rings, you first have to locate a bright star near the object you
want to observe, The following is an example on how to use the
graduation rings.

Example: Finding the Ring Nebula, M57 |

From the star atlas, you will see that the Ring Nebula, M57, is close
to the star Vega. Vega is a bright star of magnitude 1 and can be
saan from Spring to Autumn in most places, Let’s use \VVega as a base
to find M&7. {The telescope must be polar aligned.

[1'Find the coordinates (right ascension and declination) of Vega and
MET in a book or star atlas,

R.A. Deci.
| 18n36m | 39"
18h62m | 33

@iCenter Vega in the field of view of the telescope using a low-powar
eyvepiace (under 50X},

@ Turn the R.A. gradusation ring and set it to 18h36m (18 hours 36
minutas|,

@Sat the Decl. graduation ring to 39 degrees.

5To have the telescope moved to M57, turn the R.A. slow-motion
contral knob or drive the R.A. motor until the A.A. and hour
graduation ring is st to 1Bh52m.

B Turn the Decl. slow-motion control knob or drive the Decl. motor
until the Decl. graduation ring is set to 33 degress.

#IThe Ring Nebula can now be saen in the Tiald of view. But, it may
be vary small. Try 1o use a higher-power eyepiece.

How to use the Verniers |

If you use the verniers, the R.A, and Decl. graduations can ba set
more precisely,

1) Reading the R.A. graduation with tha varnier

On the right example, the vernier graduation O is positioned
batween 2Zh0m and 22h10m. The R.A. graduation and vernier
graduation coincide at the vernier graduation 4. Then, the R.A.
graduation is read as 22h4m (22h0m +4m}

@' Reading the Decl. graduation with the verniar

Tha vernier graduation 0 is in the middle of the Decl. vernier.
Lise the vernler graduation in the ingrement direction of the Decl.
graduation. On the right example, the vernier graduation O is
positioned between 48 and 50 . As the Decl. graduation is
incremental to the left side, use the left side vernier graduation.
The Decl. graduation and vernier graduation coincide at the
varnier graduation 1" 30° . Then, tha Decl. graduation is read as
49'30° (48" 417 30').
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The optical performance of your telescope is directly related to its collimation. Your Newtonian reflector was collimated at the factory before
shipment. However, if the telascope is roughly handled or jarred severely, it may have to be collimated.

”C'Jheck]n_g_ the Collimation of Your Telescope

Look at a bright star through the telescope. If the star is seen as a small
dot at the center.of the field of view, it is collimated correctly. You
can also check the collimation by getting out of focus a little to anlarga
the images. See the illustrations.

Iﬂiijust_iﬂé the Secondary MTrm_rl

Paint the telascope toward a brightly lighted area and look into the
draw tube without attaching any eyepiece. If it looks like the diagram
{right), bath the primary and secondary mirrors need adjustmant.
First, adjust the secondary mirror. Loosen three adjustment scraws
on the secondary mirror holder, Adjust the aspect of the secondary
mirror so that it faces toward the draw tube correctly, and center the
reflection of the primary mirror in the secondary mirror with the three
adjustment screws while fastening.

Adjusting the Primary Mirror |

If the reflaction of the secondary mirror s not centered like the diagram
{right}, the primary mirror needs adjustment. There are three pairs of
adjustment screws behind the primary mirror frame. One of the pair
screws s for pushing adjustment and the other is for pulling
adjustment. Loosen ane first and then tighten the other to take up the
slack, With these adjustment screws, center the raflection of the
secondary mirror in the primary mirrar. If you held out your hand on
the opening of the tube so that it is reflected on the primary mirror,
you will gquickly find which screws should be adjusted.

Collimated Optical System

On the colimated optical system, you can see & set of concantric
circles with the reflection of your own eye in the middle when looking
into the draw tuba. See the diagram. It would be difficult to have the
optical system collimated perfectly the first time. It becomes easier
with practice.

{lnestractly Collimated:

R

fin Focus

|in foous)

fout of focus) (out of focus]
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dingram, kasen & and 3, and then tghten (1.
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_Empnnants of tha Camera Adaptarsi
R T
iy o, o i i

D Camin Cremusting Tl
Direct Focus Photo gra? hy

{TiMount the & direct focus photography ring on the draw tube,

@Maount the camera body to the & filter ring with the proper T-ring.

JInsert the camera body into the (& direct focus photography ring and
lock it with the (1) setacrew,

d)Filters on the market can be mounted to the & filter ring. The 36.4mm
camera adapler accepts one. 34mm or 40.5mm filter and the 43mm
camera adapter accepts ona 49mm filter.

&f you use a filter when taking black and white photographs of the Moon
or planets, the contrast will be improved. Photographic exposure times
will be increased using the filters. The filters listed below are commaonly
used for astrophotography.

Code | Colour | Object

¥-2 | Yellow | Moon, Venus

G-1 | Green | Sun (coming close to the horizon)
R-1 | Rad Sun, Mars

{&To change the photographic angle, rotate the camera after loosening
tha (1) setscrew or the @ satscraw.

Mote: In case of the direct focus photography with a Newtonian reflector,

remove the extension tube from the draw tube, or it can not be focused.

ﬁ'elesccﬁip Phutﬂgraphy_i

TMount the & direct focus photography ring on the draw tube.

@Screw the © eyepiece holder ring onto the & filter ring.

{@lnsert the coupled B and € into the A direct focus photography ring
and lock them with the (1) setscrew.

FWhen using a 31.7mm eyepiece, insert it into the i€ eyepiece holder
ring and lock it with the (2 satscrew.

EWhen using a 24, bmm eyepiece, insert the (£ 24 5mm eyapieca ring
into the (£ eyepiece holder ring first and then insert the eyepiece into
the [E 24.5mm eyeplece ring. Lock it with the @ setscrew.

BiAttach the © camera connecting tube to the camera body with the
proper T-ring.

Note: In case of the telescopic photography with a Newtonian reflector,

attach the extension tube to the draw tube. or it can not be focused.

| Attaching the Camera Adapters |

Whan attaching the camera adapters, keep in mind the following.

1T attach the 36 4mm camera adapter to 8 36.4mm draw tube, an
eyepiece holder has to be removed from the draw tube. To a 43mm
draw tube, the 36, 4mm camara adaptar can be attached after removing
an eyepiece holder from the draw tube, and the 43mm camera adapter
can be also attached if a 43mm adapter ring Is removed further from
the draw tube. If you use the larger 43mm camera adapter on the 43mm
draw tube, the edges of a photograph will be less darkened.

ZiFora 24, 5mm draw tube, use an optional 24 . 5mm adapter and attach
the 36.4mm camera adapter to it.

[J1An optional T-ring is nesdad to couple your 35mm camera body to the
36.4mm or 43mm camera adapter, Attach the proper T-Ring for your
camaera {see below).

e J""']rhm

O = T g
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(@) Ve J
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!
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Draw Tuba

Mote: For the refrectors BOM, 90M, 102M, FL70S. FLBOS, FL9OSand FL1025,
the 43mm camera adapter i recommended not to darken the adges in the
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T-Rings | The T-ring couples your 35mm camera body to the camera adapters.
T-RiNG TYPE CAMERA MODELS T-RING TYPE e CAMERA MODELS
F2-Photomig, F2-Phatomic (4, A5, BB}, F2, F3, FE, FM, EM  Nikgmart {EL, Cintai ATS. 138 Guare, 137MD Guare, 137MA Guartz. TE7MT, 159MMATSI
Mikon ELZ. FT, FTZ, FT4.), FEZ, New FM2, FG, FG-20. FA, Fd, F4S, F4E, FBO1S, Quartz, FR-1, EA-I, FX-D Quartz. FX-3, ATS-HI
F-BO1, F-601, F-B01M i Pentax (ES, ES-1I, SPF, SP-1I|, Yashica (Elactro %, TTE, FFT). Fujica [STBO1,
Canon AE-1, EF, A-1, AV-1, F-1, FTh, FT, B0, T70_ T50, AE-1 Progrem, TR0 Im““d“mun“ B01, 701, ADE|, Mamiya {Secor SODDTL. 10000TL, MSX500), Hicoh
~F ®-1, RG-15, E), R, KD-5, X-7, XE, GAG0S, SA101, SAT Supar 101, %-700,| | (TLS401, TL-S, XA-TOM, Awnc), Patri MF-1, Practica LLC
X-800, X-B00 Minoita o a 5000, o 7000, «B000, «7 700, «87001, «E700F, #3700
Diymg OM 11, 2. 3. 4, IN, 2N, 10, 20, 30, 40, 101) Yashica AF | Kyosars (230-AF, 210-AF)
ME, WX, K2, K, KM, MV-1, LX, Suger A, AE-F, ME Super, MG, A3 Dats, Canon EDS | BOS (BE0, 620, 1HS. 1, 1000, 100000, 63000, 70000, AT)
Pantix K SFXW, SFT, PI0ON, Ricoh (XP-F, ¥A-3, XK 7, XAS00 Auto, XR-1, XR-2, XA - Aing Hony EVC 310
SOa1 VX1 {for cameorder] CCO Camera Canon C1-20R
Konica F5-1, AOOM-1, T3, FTA, Naw (T3, FTA), TC-X
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Motor drives allow you to track celestial objects easily. There are two types of optional motor drives. One is 8 single-axis motor drive and
the other is a dual-axis motor drive.

Power Switch

16X-Speed
Control Buttons

N-5 Switch
N: for the northerm hemisphere
5: for the southarm hemispheare

Power-On Indicato vt

2¥-Spead Control
Buttons

Powier Jack

3 Powaer Cord
PFlug

R.A. Matar Cord Battary Casa

R.A. Motor

({Power Source - DC6.5V to 12V}

1/Dry Cell Battery
Place B C-size batteries into the batiery case,
to put them in the wrong way.

Z/Car Battery
To get power from a cigaretta lighter receptacle, use a car battery
cord with a cord plug illustrated below.

HHousehold AC Outlet
An adapter iz needed to plug into an AC outlet. Use an AC adapter
with an ocutput of DCE.5Y to 12V and with a cord plug illustrated
below,

making sure not

Cord Piug
2mm bnside diameter

' aml-ﬁ.uis lﬁutor Drive .

Power-0On Indicator

— Decl. Controd Buttons
F.A. Control Butto)

Controller

N-5 Bwatch/Power Switch
M: for the northern hemisphers
5: for the saouthern hemisphers

Spead Mode
Balactor

—Fower Jack

R.A: Motor Cord

Decd, Motor Card

{Power Source - DC3V to 12V}

Dry Cell Battery
Place 8 D-size batteries into the battery  case making sure not 1o
put them in the wrong way.

[ZCar Battery
To get power from a cigaretta lighter receptacle, use a car battery
cord with 8 cord plug Hllustrated balow.

@'Household AC Outlet
An adapter is needed to plug into an AC outlet. Use an AC adapter
with an output of DCAV 1o 12V and with a cord plug illustrated
balow.
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R.A. Motor Fixing Bolt

T

S

Installing the Decl. Motor

(1Put the gear wheel onto the Decl.
slow-motion control shaft and
tighten the setscrew against the
flat section of the shaft with the
wrench supplied,

Wranch [1.5mm size]

Dot Slow-Motion
Contral Shaft

Flat Saction - Setscrew

2install the motor on the mount
with the Decl. motor fixing bolt
while setting the gear wheels to
angage each other properly, The
wranch | 5mm slze ) to lighten
the bolt is supplied for your
telescope.

JPut the snap-on Decl. gear cover
over the gears.

@ Connect the Decl. motor cord to
tha motor.

Decl. Gear Cover Wrench (1.5mm size)

[ Manual Operation Clutch |

t

Chstch Ring

(T/Put the gear shaft onto the Decl.
slow-motion control shaft and
tighten the setscrew against the
fiat section of the shaft with tha
wrench supplied.

Z2Attach the gear wheal to the gear
shaft with the flat side facing to
the outside.

@install the
describad.

Deci. motor as

#Cut out the outlet for the gear
shaft from the Decl. gear cover
and put it over the gears.

[BArtach the clutch ring to the gear
shaft and fasten it.

[EAttach the slow-motion contral
knob to the gear shaft. When
using the slow-motion control
knob, loosen the thumbscrew on
the clutch ring.




Installiﬁg the R ._Aﬁﬂnturé

[{iTake off the rubber cap covering
the R.A. slow-motion control
shaft.

[@Remove tha R.A. motor cover by
pulling it down after [oosening its
SEISCTEW.

iFiPut the gear wheal onto the R.A.
glow-motion control shaft and
tighten the setscrew against the
flat section of the shaft with the
wrench supplied.

Wrench [1.5mm size)
e,

|

B.A. Slow- Mok
Control Shaft

Flat Section  Setdcrew

finstall the motor on the mount
with the R.A. motor fixing bolt
while setting the gear wheels 1o

engage each ather properly.

{EPutthe B_A. motor cover onto the
motor and tighten its setscrew.

@Put the rubber cap over the R.A.
slow-motion control shaft.

[{iConnect the R.A. motor cord to
the motor.

Installing the R.A. Motor and Manual Dp&ratiuﬁ'-cmh_!

1)Put the gear shaft onto the A,
slow-motion control shaft and
tighten the setscrew against the
flat section of the shaft with the
wranch supplied.

@ttach the gear wheel to the gear
shaft with the flat side facing to
the inside.

Dinstall tha motor on the mount
with the R.A. motor fixing bolt.

#:Adjust the gear wheels to engage
each other properly.

B Attach the eluteh ring to the gear
shaft and fasten it.

(B/Put the R.A. motor cover onto the
motor and tighten its setscrew.

(TAttach the slow-motion control
knob to the gear shaft. When
using the slow-motion control
krnob, loosen the thumbscraw on
the clutch ring.

|
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