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SPECIFICATIONS

Model and Product Number LX85 with 6" ACF #217005

Optical System

    Optical Design Advanced Coma-Free

    Aperture (Diameter of Objective) 6" (152mm)

    Focal Length 1520mm

    Focal Ratio f/10

    Optical Coatings Ultra-High Transmission Coatings (UHTC™)
    Resolving Power (arc seconds) 0.76

    Limiting Visual Setllar Magnitude 12.9

    Finder Scope 8x50 Optical

Mount

    Mount Type German Equatorial

    Drives 2.91 inch Precision Worm Drive

    Power 12 Volts DC, 5 Amperes

    Tripod New Adjustable-Height Steel Leg Tripod

Electronics

    Computer Control AudioStar Handbox

    Guide Port ST-4 Compatible AutoGuider Port

    PC Connection RS-232 to AudioStar

Included Accessories

    Eyepieces 26mm and 9mm Plössl

    Diagonal Mirror 1.25" 

    Visual Back 1.25"

    Finder Scope 8x50 Optical

Weight

    LX85 Mount & Tripod 34.1 lbs

    Optical Tube and Accessories 11.4 lbs

    Total Weight 45.5 lbs
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SPECIFICATIONS

Model and Product Number LX85 with 8" ACF #217006

Optical System

    Optical Design Advanced Coma-Free

    Aperture (Diameter of Objective) 8" (203mm)

    Focal Length 2032mm

    Focal Ratio f/10

    Optical Coatings Ultra-High Transmission Coatings (UHTC™)
    Resolving Power (arc seconds) 0.57

    Limiting Visual Setllar Magnitude 13.5

    Finder Scope 8x50 Optical

Mount

    Mount Type German Equatorial

    Drives 2.91 inch Precision Worm Drive

    Power 12 Volts DC, 5 Amperes

    Tripod New Adjustable-Height Steel Leg Tripod

Electronics

    Computer Control AudioStar Handbox

    Guide Port ST-4 Compatible AutoGuider Port

    PC Connection RS-232 to AudioStar

Included Accessories

    Eyepieces 26mm and 9mm Plössl

    Diagonal Mirror 1.25" 

    Visual Back 1.25"

    Finder Scope 8x50 Optical

Weight

    LX85 Mount & Tripod 34.1 lbs

    Optical Tube and Accessories 13.2 lbs

    Total Weight 47.3 lbs
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Advanced Polar Alignment

APPENDIX B:

You can achieve a satisfactory polar alignment 
from the method outlined on page 18. However, for 
astrophotography, a more precise polar alignment may 
be required, depending on how long your exposure 
times are.  Solar system photography of the Moon 
and planets do not require perfect polar alignment. 
But deep sky photography typically involves longer 
exposures and therefore requires a more accurately 
polar aligned mount. The better the polar alignment is, 
the less the mount will drift in the north/south direction 
(in Declination) which will allow for longer exposure 
astrophotos..

Celestial Coordinates
A celestial coordinate system was created that maps 
an imaginary sphere surrounding the Earth upon which 
all stars appear to be placed. This mapping system is 
similar to the system of latitude and longitude on Earth 
surface maps.

In mapping the surface of the Earth, lines of longitude 
are drawn between the North and South Poles and 
lines of latitude are drawn in an East-West direction, 
parallel to the Earth’s equator. Similarly, imaginary 
lines have been drawn to form a latitude and longitude 
grid for the celestial sphere. These lines are known as 
Right Ascension and Declination.

The celestial map also contains two poles and an 
equator just like a map of the Earth. The poles of this 
coordinate system are defined as those two points 
where the Earth’s North and South poles (i.e., the 
Earth’s axis), if extended to infinity, would cross the 
celestial sphere. Thus, the North Celestial Pole is that 
point in the sky where an extension of the North Pole 
intersects the celestial sphere. The North Star, Polaris, 
is located very near the North Celestial Pole). The 
celestial equator is a projection of the Earth’s equator 
onto the celestial sphere.

So just as an object’s position on the Earth’s surface 
can be located by its latitude and longitude, celestial 

objects may also be located using Right Ascension 
and Declination. For example: You could locate Los 
Angeles, California, by its latitude (+34°) and longitude 
(118°). Similarly, you could locate the Ring Nebula 
(M57) by its Right Ascension (18hr) and its Declination 
(+33°).

• Right Ascension (R.A.): This celestial version of 
longitude is measured in units of hours (hr), minutes 
(min) and seconds (sec) on a 24-hour “clock” (similar 
to how Earth’s time zones are determined by longitude 
lines). The “zero” line was arbitrarily chosen to pass 
through the constellation Pegasus, a sort of cosmic 
Greenwich meridian. R.A. coordinates range from 0hr 
0min 0sec to 23hr 59min 59sec. There are 24 primary 
lines of R.A., located at 15-degree intervals along the 
celestial equator. Objects located further and further 
East of the zero R.A. grid line (0hr 0min 0sec) carry 
higher R.A. coordinates.

• Declination (Dec.): This celestial version of latitude 
is measured in degrees, arc-minutes and arc-seconds 
(e.g., 15° 27’ 33”). Dec. locations North of the celestial 
equator are indicated with a plus (+) sign (e.g., the 
Dec. of the North celestial pole is +90°). Dec. locations 
South of the celestial equator are indicated with a 
minus (–) sign (e.g., the Dec. of the South celestial 
pole is –90°). Any point on the celestial equator (such 
as the constellations of Orion, Virgo and Aquarius) is 
said to have a Declination of zero, shown as 0° 0’ 0.”

 

Alternative Polar Alignments with 
AudioStar
The AudioStar handbox comes equipped with several 
different methods to polar align your telescope. These 
are described briefly below. Easy Polar Alignment

Two alignment stars are chosen by AudioStar based 
on the date, time and location. The telescope will slew 
to each AudioStar selected alignment star and you 
center each star in the eyepiece.

One-Star Polar Alignment

Polar One-Star Alignment requires some knowledge 
of the night sky. Starting in the telescope's home 
position, AudioStar will slew to the North Star (Polaris) 
and have you center it in the telescope eyepiece using 
only the mechanical latitude and azimuth knobs. Once 
centered, press enter and AudioStar will select an 
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alignment star based on your observing sites date, 
time and location. Center that star in the eyepiece and 
press enter to complete the alignment.

Two-Star Polar Alignment

Polar Two-Star Alignment requires some knowledge of 
the night sky. AudioStar provides a database of bright 
stars and two stars from this database are chosen by 
the observer for alignment. 

Locating the Celestial Pole

To get basic bearings at an observing location, take 
note of where the Sun rises (East) and sets (West) 
each day. After the site is dark, face North by pointing 
your left shoulder toward where the Sun sets. To 
precisely point at the pole, find the North Star (Polaris) 
by using the Big Dipper as a guide.

Note: For almost all astronomical observing 
requirements, approximate settings of the telescope’s 
latitude and Polar axis are acceptable. Do not allow 
undue attention to precise Polar Alignment of the 
telescope to interfere with your basic enjoyment of the 
instrument. 

Polaris
Little Dipper

Big Dipper Cassiopeia

down keys).

• Declination Setting Circle: The Dec. setting circle 
has been factory set to read the correct Declination of 
celestial objects. 

• Right Ascension Setting Circle: Since celestial 
objects move in R.A., the R.A. setting circle must be 
reset as each object is located during an observing 
session. The R.A. pointer is located on the drive base. 

To use the setting circles to find astronomical objects, 
the LX85 must first be polar aligned. It is advisable 
that a low-power eyepiece (e.g., a 26mm eyepiece) be 
employed. Then use the following procedure:

1. Identify the celestial coordinates (R.A. and Dec.) of a 
bright, easy-to-find object, such as a bright star. (Avoid 
using Polaris or any object near Polaris.) Coordinates 
of bright stars are listed in astronomy magazines, 
text books or star charts. Center this object in the 
telescope’s field of view.

2. Manually turn the R.A. circle to read the R.A. of the 
object at the R.A. pointer (the molded triangle beneath 
this setting circle).

3. The R.A. circle is now calibrated to read the correct 
R.A. of any object at which the telescope is pointed. 
The Dec. circle is already calibrated through polar 
alignment.

 

4. To find another object, again identify the R.A. and 
Dec. coordinates. Then, without touching the setting 
circles, move the telescope (manually, by unlocking 
the vertical and horizontal locks or by slewing the 
telescope using the Arrow keys) so that the R.A. and 
Dec. pointers read the coordinates of the second 
object.

5. If the above procedure has been followed carefully, 
the second object will now be in the telescope’s field 
of view. 

Setting Circles

If you choose not to use AudioStar's automatic go-to 
pointing from the computerized handbox, the LX85 
models are equipped with R.A. and Dec. setting circles 
to aid in locating faint celestial objects manually when 
the telescope has been polar aligned. Setting circles 
emulate the celestial coordinates found on star charts 
or in sky catalogs. Any charted object is easily located 
by coordinates in R.A. (in hours, minutes and seconds, 
from 0h 0m 0s to 23h 59m 59s) and Dec. (in degrees 
from 0° to ±90°).

When polar aligned, use the Arrow keys to move the 
telescope in R.A. (left and right keys) and Dec. (up and 
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Note: Since the second object (i.e., the object to be 
located) is in constant motion, once the R.A. circle 
is calibrated (step 2, above) the telescope should be 
moved rapidly to read the coordinates of the second 
object. Otherwise the second object will no longer be 
in the position indicated by the R.A. circle.

 

Using setting circles requires a developed technique. 
When using the circles for the first time, try hopping 
from one bright star (the calibration star) to another 
bright star of known coordinates. Practice moving the 
telescope from one easy-to-find object to another. In 
this way the precision required for accurate object 
location becomes familiar.

0 10 20
30

4040
30

20 10
141312

1112 10

Declination
Setting Circle

Right Ascension
Setting Circle



48

General Maintenance

APPENDIX C:

LX85-Series telescopes are precision optical 
instruments designed to yield a lifetime of rewarding 
applications. Given the care and respect due any 
precision instrument, your LX85 will rarely, if ever, 
require factory servicing. Maintenance guidelines 
include:

a. Avoid cleaning the telescope’s optics: A little 
dust on the front surface of the telescope’s 
correcting lens causes virtually no degradation 
of image quality and should not be considered 
reason to clean the lens.

b.When absolutely necessary, dust on the front 
lens should be removed with gentle strokes of a 
camel hair brush or blown off with an ear syringe 
(available at any pharmacy). DO NOT use a 
commercial photographic lens cleaner.

c. Organic materials (e.g., fingerprints) on the 
front lens may be removed with a solution of 3 
parts distilled water to 1 part isopropyl alcohol. 
You may also add 1 drop of biodegradable 
dishwashing soap per pint of solution. Use 
soft, white facial tissues and make short, gentle 
strokes. Change tissues often.

Caution: Do not use scented or lotioned tissues 
or damage could result to the optics.

d. Do not, for any reason, remove the correcting 
plate from its machined housing for cleaning 
or other purposes. You will almost certainly not 
be able to replace the corrector in its proper 
rotational orientation and serious degradation 
of optical performance will result. Meade 
Instruments assumes no liability for damage 
incurred to the telescope in this way.

e. If the LX85 is used outdoors on a humid night, 
water condensation on the telescope surfaces will 
probably result. While such condensation does 
not normally cause any damage to the telescope, 
it is recommended that the entire telescope be 
wiped down with a dry cloth before the telescope 
is packed away. Do not, how- ever, wipe any of 
the optical surfaces. Rather, simply allow the 

telescope to sit for some time in the warm indoor 
air, so that the wet optical surfaces can dry 
unattended.

f. Do not leave your LX85 inside a sealed car 
on a warm summer day; excessive ambient 
temperatures can damage the telescope’s internal 
lubrication and electronic circuitry.
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Perform this procedure if you are experiencing any 
pointing accuracy problems. The diagram to the right 
depicts the complete Drive Training procedure. 

NOTE: Use a far away terrestrial object, such as a 
telephone pole or lamp post, to train the drive. 

Complete this exercise once every 3 to 6 months.

APPENDIX D:
Training The Drive

Press  >  until it
is centered

Press  <  until it
is centered

Train Drive
   Az. Train

Train Drive
   Alt. Train

Drive Setup
   For this op. . .

Center reference
object

ENTER

ENTER

ENTER

ENTER

Scope slews left.
Bring target back
to center using
the Right Arrow key.

12

13

14

15

16

17

Scope slews right.
Bring target back
to center using
the Left Arrow key.

Menu returns to
Az. training.

Altitude
(vertical)
training.

Reminder to 
use terrestrial
target.

Train Drive
   Az. Train

Select Item
   Object

Press  ^ until it
is centered

Press  ˅   until it
is centered

ENTER

ENTER

MODE

18

19

20

21

Center target
using Arrow
keys.

Scope slews down.
Bring target back
to center using
the Up Arrow key.

Scope slews up.
Bring target back
to center using
the Down Arrow key.

Multiple presses.

ENTER

Select Item
   Object

Select Item
   Setup

Setup
   Align

Setup
   Telescope

3

4

6

ENTER

Press the scroll 
up key once.

Access the Setup
menu.

Multiple presses.

Access the 
Telescope menu.

5

ENTER

1
Telescope
   Telescope Model

Telescope
   Train Drive

Train Drive
   Az. Train

Drive Setup
   For this op. . .

Center reference
object.

ENTER

ENTER

ENTER

Multiple presses.

Choose the Train
Drive option.

Azimuth 
(horizontal)
training.

7

8

9

10

11

Reminder to 
use terrestrial
target.

Center target
using Arrow
keys.

ENTER

Verify that AUTOSTAR 
INITIALIZATION is 
complete.

Press MODE until 
Select Item is displayed.

1

2
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APPENDIX E:
Optical Designs

 Unlike Schmidt-Cassegrain systems, Meade’s Advanced Coma-Free (ACF) optical system provides razor-sharp 
pin-point star images all the way to the very edge of the fi eld of view. This aplanatic (coma-free) optical system 
brings the highest level of performance to the amateur astronomer.

In the ACF design of the Meade LX85 telescope, light enters from the right, passes through a thin lens with 
2-sided aspheric correction (“correcting plate”), proceeds to a spherical primary mirror, and then to a hyperbolic 
secondary mirror. The hyperbolic secondary mirror multiplies the effective focal length of the primary mirror and 
results in a focus at the focal plane, with light passing through a central perforation in the primary mirror.

All ACFs include oversize primary mirrors, yielding a fully illuminated fi eld-of-view signifi cantly wider than is 
possible with a standard-size primary mirror. Note that light ray (2) in the fi gure would be lost entirely, except 
for the oversize primary. It is this phenomenon which results in Meade ACF having off-axis fi eld illuminations 
about 10% greater, aperture-for-aperture, than other systems utilizing standard-size primary mirrors. Field stops 
machined into the inside-diameter surface of the primary mirror baffl e tube signifi cantly increase lunar, planetary, 
and deep-space image contrast. These fi eld stops effectively block off-axis stray light rays.

Primary Baffle Tube

Field Stops

Primary Mirror

Ray (1)   

Ray (2)   

(2)   

(1)   (2)   

(1)   

Secondary
Mirror

Correcting
Plate

Secondary
Baffle

(2)

(1)

Focal
Plane

 In the optical design of the Maksutov-Cassegrain, light enters from the right through a multi-coated meniscus lens, 
proceeds to an f/2.2 primary mirror, and then to a convex secondary mirror that multiplies effective focal length by 
a factor of 6.3.  The secondary mirror light baffl e, in  combination with the anti-refl ection threads inside the primary 
mirror baffl e, produces extremely high contrast astronomical images at the focal plane. 

 The Meade Advanced Coma-Free Optical System

The Maksutov-Cassegrain Optical System

Primary Baffle Tube

Field Stops

Primary Mirror

Ray (1)   

Ray (2)   

(2)   

(1)   (2)   

(1)   

Secondary�
Mirror

Correcting�
Plate

Secondary�
Baffle

(2)

(1)

Focal�
Plane

Aperture

Primary mirror

Secondary mirror

Focal point

Incident Light

Primary Baffl e

Meniscus Corrector Lens 
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Refracting Telescopes use a large objective lens as their primary light-collecting element. Meade refractors include 
an achromatic (2-element) objective lenses in order to reduce, or virtually eliminate, the false color (chromatic 
aberration) that results in the telescopic image when light passes through a lens.

 The Refractor Optical System

Refl ector telescopes, also referred to as Newtonian Refl ectors, crediting Isaac Newton for the invention of this 
telescope type, uses a concave primary mirror to gather light to a point of focus.  All LX85 Refl ectors use a 
parabolic-fi gured mirror, which corrects for spherical aberration inherent in other more standard refl ector types 
that use a spherical mirror. The secondary mirror is a fl at optical surface that directs the focal point to the side 
of the optical tube where the focuser and eyepiece are located. The design is simple, effi cient, and often the 
most economic choice for larger aperture instruments. 

 The Refl ector Optical System
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Collimating the Optics  
(for ACFs, Maksutov-Cassegrains  
and Reflectors)

APPENDIX F:

The optics of your LX85 telescope have been 
collimated (aligned) at the factory. Ordinarily the 
telescope collimation should remain intact unless 
it is handled roughly in transport. Occasionally the 
alignment should be inspected and adjusted, when 
necessary, to retain the maximum optical performance 
of the telescope.

Collimating the Maksutov-Cassegrain 
Optical System

The only optical component that can be adjusted in 
your 6” Maksutov-Cassegrain is the tilt of the Primary 
Mirror. The front corrector and secondary mirror are 
permanently aligned.  This makes collimation overall 
fairly straightforward. Follow these steps to inspect 
and adjust the alignment of your optical tube. 

Collimate Using the Star Test

1. At night, point the telescope to a fairly bright star 
that is at least 60º above the horizon.  This will ensure 
the star is above most of the turbulent layers of sky 
seen closer to the horizon. Allow the telescope to 
adjust to the temperature of your observation site 
before proceeding; temperature differences between 
the optics and the outside air can cause distortion in 
the images.

2. Center the star with the 26mm eyepiece, then switch 
to the 9mm eyepiece.  We recommend powering on the 
LX85 and turning the tracking on so that you can keep 
the star centered during this process and easily re-

center the star as needed with the AudioStar handbox.

Note: The star must be precisely centered in the 
eyepiece to accurately assess the collimation of the 
telescope.

3. Bring the star out of focus by about 1/2 turn on the 
focus knob. The defocused star pattern should look 
concentric, with the secondary mirror shadow centered 
to star pattern. Everything should look circular as it 
does in Figure 1. If the pattern is not concentric, or if 
it looks elliptical (2, Fig 1), you will need to make and 
adjustment to the primary mirror.  

4. The primary mirror cell is adjusted using three 
adjustment screws and three locking screws. To 
collimate the primary mirror, first loosen each of the 
locking screws by turning them counterclockwise 
one full turn.  Next make a small adjustment to the 
necessary adjustment screws and re-center the star 
in the eyepiece. Each adjustment screw can tilt the 
primary mirror and has limited range of adjustment.  
Using a 2.5mm and 4mm Allen wrench, make small 
adjustments until the defocused star image looks like 
“1” in Figure 1. When complete lightly tighten all three 
locking knobs to secure the mirror in place. Do not 
overtighten.

Collimating the ACF Optical System

The optical collimation (alignment) of any astronomical 
telescope used for serious purposes is important, 
but in the case of the Advanced Coma-Free (ACF) Figure 1.  Correct (1) and incorrect (2) collimation as 

viewed during a star test.

Figure 2.
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system, such collimation is absolutely essential for 
good performance. Take special care to read and 
understand this section well so that your ACF will give 
you the best optical performance.

1. At night, point the telescope to a fairly bright star 
that is at least 60º above the horizon.  This will ensure 
the star is above most of the turbulent layers of sky 
seen closer to the horizon. Allow the telescope to 
adjust to the temperature of your observation site 
before proceeding; temperature differences between 
the optics and the outside air can cause distortion in 
the images.

2. With the star centered, defocus the image gradually 
so that the defocused star looks like a ring of light 
surrounding a dark central spot; the dark central spot 
is the shadow of the secondary mirror. Turn the focus 
knob until the ring of light fills about 10% of the eyepiece 
field-diameter. If the dark central spot is offset in (i.e., 
not concentric with) the ring of light, your telescope’s 
optical system is misaligned and requires collimation.

Follow these steps for collimation of the optical system:

a. The only adjustments possible for the secondary 
mirror are located in the center of the secondary 

mirror housing. The outer screws should not be 
touched and hold the holder in place. Only make 
small adjustments to the inner three collimation 
screws.

Do not turn the screws past their normal travel 
and do not loosen them more than two full turns 
in a counterclockwise direction or the secondary 
mirror may come loose from its support. You will 
find that the adjustments are very sensitive, usually 
requiring only one-half turn or less to produce the 
desired result.

b. While looking at the defocused star image, notice 
which direction the darker shadow is offset in the 
ring of light or notice which part of the ring is the 
thinnest. Place your index finger in front of the 
telescope so that it touches one of the collimation 
set screws. You will see the shadow of your finger 
in the ring of light. Move your finger around the 
edge of the black plastic secondary mirror sup- port 
until you see the shadow of the finger crossing the 
thinnest part of the ring of light. At this point, look 
at the front of the telescope where your finger is 
aiming. It will either be pointing directly at a set 
screw, or it will be between two set screws aiming 
at the set screw on the far side of the black plastic 
secondary mirror support. This is the set screw that 
you will adjust.

c. Using the AudioStar’s Arrow keys at the slowest 
slew speed, move the defocused image to the edge 
of the eyepiece field of view (2, Fig. 3a), in the same 
direction as the darker shadow is offset in the ring 
of light.

d. Turn the set screw that you found with the 
pointing exercise while looking in the eyepiece. You 
will notice that the star image will move across the 

Figure 3a. 

Figure 3b.

Figure 3c. Defocused star pattern in a 
properly collimated ACF system.
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field. If while turning the defocused star image flies 
out of the eyepiece field, then you are turning the 
screw the wrong way. Turn the opposite direction 
and bring the image back to the center of the field.

e. If the screw you are turning becomes very loose, 
tighten the other two screws by even amounts. If 
the screw you are turning gets too tight, unthread 
the other two by even amounts.

f. When you bring the image to center (Fig. 3a), 
carefully examine the evenness of the ring of light 
(concentricity, Figure 3c). If you find that the dark 
center is still off in the same direction, continue 
to make the adjustment in the original turning 
direction. If it is now off in the opposite direction, 
you have turned too far and you need to turn in the 
opposite direction. Always double check the image 
in the center of the field of the eyepiece.

g. You may find after your initial adjustment that the 
dark center is off in a new direction (e.g., instead 
of being off side-to-side it is now off in an up-and-
down direction). In this case repeat steps b through 
f to find the new adjustment screw.

h. Now try a higher power eyepiece (e.g., 9mm 
or less) and repeat the above tests. Any lack of 
collimation at this point will require only very slight 
adjustments of the three set screws. You now have 
good collimation of the optics.

i. As a final check of alignment, examine the star 
image in focus with the higher power eyepiece 
as suggested (j), under good viewing conditions. 
The star point should appear as a small central 
dot (commonly referred to as an “Airy disc”) with 
a diffraction ring surrounding it. To give a final 
precision collimation, make extremely slight 
adjustments of the three set screws, if necessary, 
to center the Airy disc in the diffraction ring. You 
now have the best alignment of the optics possible 
with this telescope.

Collimating Newtonian Reflector Optical 
System

(figures seen on page 56)

The optical systems of Newtonian Reflector telescopes 
include the following parts: primary mirror (1, Fig. 4); 
secondary mirror (2, Fig. 4); secondary mirror-holder 
(3, Fig 4); secondary mirror-vanes (4, Fig. 4) and 

(1, Fig. 5); primary mirror-tilt screws (5, Fig. 4). The 
telescope’s image is brought to a focus at (6, Fig. 4).

1. Confirm alignment - To confirm optical alignment 
look down the focuser draw- tube (1, Fig. 7) with the 
eyepiece removed. The edge of the focuser drawtube 
frames reflections of the primary mirror (2, Fig. 7), 
the secondary mirror (3, Fig. 7), the three (“spider”) 
vanes (4, Fig. 7) holding the secondary mirror, and 
the observer’s eye (5, Fig. 7). With the optics properly 
aligned, all of these reflections appear concentric 
(centered), as shown in Fig. 37. Any deviation from 
concentricity of any of these telescope parts with the 
eye requires adjustments to the secondary mirror-
holder (Fig. 5) and/or the primary mirror cell (Fig. 6, as 
described below.

Secondary mirror-vane adjustments: If the secondary 
mirror (1, Fig. 8) is left or right of center within the 
drawtube (2, Fig. 8), slightly loosen the 3-vane 
adjustment/lock knobs (1, Fig. 5) located on the outside 
surface of the main tube and slide the entire secondary 
mirror-holder system up or down in the slotted holes of 
the main tube until the secondary mirror is centered 
in the drawtube. If the secondary mirror (1, Fig. 8) is 
above- or below-center within the drawtube, thread 
inward one of the adjustment/lock knobs (1, Fig. 5) 
while unthreading another of these knobs. Only make 
adjustments to two knobs at a time until the secondary 
mirror appears as in Fig. 9.

2. Secondary mirror-holder adjustments: If the 
secondary mirror (1, Fig. 9) is centered in the focuser 
drawtube (2, Fig. 9), but the primary mirror is only 
partially visible in the reflection (3, Fig. 9), the three 
“+” (Phillips head) secondary mirror-tilt screws (2, Fig. 
5) should be slightly unthreaded to the point where the 
secondary mirror-holder (3, Fig. 5) can rotate about 
its axis parallel to the main tube. Grasp the secondary 
mirror-holder (avoid touching the mirror surface!) 
with your hand and rotate it until, looking through the 
drawtube, you can see the primary mirror centered 
as well as possible in the reflection of the secondary 
mirror. With the rotation of the secondary mirror-holder 
at this best-possible position, thread in the three 
Phillips head screws (2, Fig. 5) to lock the rotational 
position. Then, if necessary, make adjustments to 
these three Phillips head screws to refine the tilt-angle 
of the secondary mirror, until the entire primary mirror 
can be seen centered within the secondary mirror’s 



55

reflection. With the secondary mirror thus aligned the 
image through the drawtube appears as in Fig. 10.

3. Primary mirror adjustments: If the secondary mirror 
(1, Fig. 10) and the reflection of the primary mirror (2, 
Fig. 10) appear centered within the drawtube (3, Fig. 
10), but the reflection of your eye and the reflection 
of the secondary mirror (4, Fig. 10) appear off-center, 
then the primary mirror tilt requires adjusting, using 
the Phillips head screws of the primary mirror cell (3, 
Fig. 6). These primary mirror-tilt screws are located 
behind the primary mirror, at the lower end of the main 
tube. See Fig. 6. Before adjusting the primary mirror-
tilt screws, first unscrew by several turns (use either 
a hex wrench or pliers) the three hex-head primary 
mirror lock screws (2, Fig. 6) which are also located 
on the rear surface of the primary mirror cell and which 
alternate around the cell’s circumference with the three 
Phillips head screws. Then by trial and error turn the 
primary mirror Phillips head tilt screws (3, Fig. 6) until 
you develop a feel for which way to turn each screw to 
center the reflection of your eye in the drawtube. (An 
assistant is helpful in this operation.) With your eye 
centered as shown in Fig. 7, turn the three hex head 
primary mirror lock screws (2, Fig. 6) to re-lock the tilt-
angle of the primary mirror.

The telescope’s optical system is now aligned. This 
collimation should be checked from time to time, with 
small adjustments (per steps 1, 2, and/or 3, above) 
effected as required to keep the optics well-aligned.



56



57

Table of Latitudes
APPENDIX G:
Latitude Chart for Major Cities of the World 

To aid in the polar alignment procedure (see page 
45), latitudes of major cities around the world are 
listed below. To determine the latitude of an observing 
site not listed on the chart, locate the city closest to 
your site. Then follow the procedure below:

Northern hemisphere observers (N): If the site is over 
70 miles (110 km) North of the listed city, add one 
degree for every 70 miles. If the site is over 70 miles 
South of the listed city, subtract one degree per 70 
miles.

Southern Hemisphere observers (S): If the site is over 
70 miles (110 km) North of the listed city, subtract one 
degree for every 70 miles. If the site is over 70 miles 
South of the listed city, add one degree per 70 miles.

NORTH AMERICA
City State/Prov./Country Latitude
Albuquerque New Mexico 35° N
Anchorage Alaska 61° N
Atlanta Georgia 34° N
Boston Massachusetts 42° N
Calgary Alberta 51° N
Chicago Illinois 42° N
Cleveland Ohio 41° N
Dallas Texas 33° N
Denver Colorado 40° N
Detroit Michigan 42° N
Honolulu Hawaii 21° N
Jackson Mississippi 32° N
Kansas City Missouri 39° N
Kenosha Wisconsin 45° N
Las Vegas Nevada 36° N
Little Rock Arkansas 35° N
Los Angeles California 34° N
Mexico City Mexico 19° N
Miami Florida 26° N
Minneapolis Minnesota 45° N
Nashville Tennessee 36° N
New Orleans Louisiana 30° N
New York New York 41° N
Oklahoma City Oklahoma 35° N
Ottawa Ontario 45° N
Philadelphia Pennsylvania 40° N
Phoenix Arizona 33° N
Portland Oregon 46° N
Salt Lake City Utah 41° N
San Antonio Texas 29° N
San Diego California 33° N
San Francisco California 38° N
Seattle Washington 47° N
Washington District of Columbia 39° N

EUROPE
City Country Latitude
Amsterdam Netherlands 52° N
Athens Greece 38° N
Bern Switzerland 47° N
Copenhagen Denmark 56° N
Dublin Ireland 53° N
Frankfurt Germany 50° N
Glasgow Scotland 56° N
Helsinki Finland 60° N
Lisbon Portugal 39° N
London England 51° N
Madrid Spain 40° N

EUROPE (continued)
City Country Latitude
Oslo Norway 60° N
Paris France 49° N
Rome Italy 42° N
Stockholm Sweden 59° N
Vienna Austria 48° N
Warsaw Poland 52° N

SOUTH AMERICA
City Country Latitude
Bogotá Colombia  4° N
São Paulo Brazil 23° S
Buenos Aires Argentina 35° S
Montevideo Uruguay 35° S
Santiago Chile 34° S
Caracas Venezuela 10° N

ASIA
City Country Latitude
Beijing China 40° N
Hong Kong China 23° N
Seoul South Korea 37° N
Taipei Taiwan 25° N
Tokyo Japan 36° N
Sapporo Japan 43° N
Bombay India 19° N
Calcutta India 22° N
Hanoi Vietnam 21° N
Jedda Saudi Arabia 21° N

AFRICA
City Country Latitude
Cairo Egypt 30° N
Cape Town South Africa 34° S
Rabat Morocco 34° N
Tunis Tunisia 37° N
Windhoek Namibia 23° S

AUSTRALIA AND OCEANIA
City State/Country Latitude
Adelaide South Australia 35° S
Brisbane Queensland 27° S
Canberra New South Wales 35° S
Alice Springs Northern Territory 24° S
Hobart Tasmania 43° S
Perth Western Australia 32° S
Sydney New South Wales 34° S
Melbourne Victoria 38° S
Auckland New Zealand 37° S
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RECYCLING INFORMATION 
(EU Countries only)

Correct Disposal of this Product

(Waste Electrical & Electronic Equipment)
This marking shown on the product or its literature indicates that it 
must not be disposed of in unsorted municipal waste at the end of its 
working life

To prevent possible harm to the environment or human health from 
uncontrolled waste disposal, please separate this from other types of wastes and recycle it as 
required by law.  Household users should contact either the retailer where they purchased this 
product, or their local government office, for details of where and how they can take this item 
for environmentally safe recycling. Business users should contact their supplier and check the 
terms and conditions of the purchase contract. This product should not be mixed with other 
commercial wastes for disposal.
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Meade Limited Warranty  
Every Meade telescope, spotting scope, and telescope accessory is warranted by Meade 
Instruments Corp (“Meade”) to be free of defects in materials and workmanship for a period of 
ONE YEAR from the date of original purchase in the U.S.A. and Canada. Meade will repair or 
replace a product, or part thereof, found by Meade to be defective, provided the defective part is 
returned to Meade, freight-prepaid, with proof of purchase. This warranty applies to the original 
purchaser only and is non-transferable. Meade products purchased outside North America 
are not included in this warranty, but are covered under separate warranties issued by Meade 
international distributors. 

RGA Number Required: Prior to the return of any product or part, a Return Goods Authorization 
(RGA) number must be obtained from Meade by writing, or by calling (800) 626-3233. Each 
returned part or product must include a written statement detailing the nature of the claimed 
defect, as well as the owner’s name, address, and phone number. 

This warranty is not valid in cases where the product has been abused or mishandled, where 
unauthorized repairs have been attempted or performed, or where depreciation of the product 
is due to normal wear-and-tear. Meade specifically disclaims special, indirect, or consequential 
damages or lost profit which may result from a breach of this warranty. Any implied warranties 
which cannot be disclaimed are hereby limited to a term of one year from the date of original 
retail purchase. 

This warranty gives you specific rights. You may have other rights which vary from state to state. 

Meade reserves the right to change product specifications or to discontinue products without 
notice. 

This warranty supersedes all previous Meade product warranties.
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