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The Basic Celestron

Inside vour carrying case, vou'll find the
following standuard accessories along with
wour Celeztron: a lens cap, a visual beck,
tweo oculars, a scar diagonal, a cord for
wvour electric clock drive, and a packet of
bolis.

Az we refer to these and aother accessor-
ez, and to the various components af your
Celestron, consult the illustration of the
Celestron telescoape or check the detail
illnztrations in the appropriate sections of
this manual.

The Special Coating Group

The special coating group consists of
r agnesium Aaouride anti-reflection coatings
on both zides of the Schmidt corrector
plate. These coatings increase light trans.
migsion and contrast zlightly and ensure
that vou'll get the maximum performance
from yvour Celestron. The coating is as dur-
able as the coating on a fine camera lenz
and will last a lifetime if given reazonable
care (zee the sectich on “Lens Care and
Cleaning™). If you ordered these optional
coatings, the telescope tube will have a
special coaling label. Also, the Schmide
corrector will have a characteriztic slight
bluish tint of MgFz

Your First Look

Having removed your Celestron from its
casa, you are ready for vour first look.

NEVER ATTEMPT TO LOOK AT THE
SUN THEOUGH YOUR CELESTRON
DRITSFINDERSCOPE WITHOUT THE
PROFER PROFESSIONALLY MADE
SOLAR OBRSERVING EQUIPMENT!
INSTANT AND PERMANENT EYE
DAMAGE MAY BE SUSTAINED —
EVEN DURING AN ECLIPSE OF THE
SUMN, (See the section on Observing Lhe
Sun.)

In selecting an chiect for cheervation,
rry to select one that iz fairly brighe and
close — one that may be viewed without
sighting through window glazs, haze or
heat waves. We'd like your first impression
to be a good one.

Ta raize the tube of vour Celestron into
viewing position, release the clamp atl the
rop of the fork tine nearezr the finderscope.
This clamp is called the “declination (Dec.)
zlaw-maotion clamp,” for reasons we'll get
to later. Raise the tube and relock the
clamp.

Do NOT MOVE THE TELESCOPE
TURBE MANUALLY UP OR DWW

WHILE THE DEC, CLAMP 12 LOCKEL.

A the bage of vour Celestron is another
clamp. Unlock it, grasp one of the fork
tines and awivel the tube in the general
direction vou'll be leoking, Then re-lock
the elamp. This clamp is called the “right
ascenzion (RLAL) elamp.”

) NOT MOVE THE TELESCOPE
TUBE MANUALLY SIDEWAYS WHEN
THE KA CLAMP IS LOCKEDL

Kemove the plastic cap at the back of
vour telescope, {Thiz pratects the optics
inzide when no ocular 13 mserted.) Thread
the visual back onte the rear-cell cpening,
insert vour etar diagonal inte the visual
back and place & 26mm ocular in the star
diagonal.

The acular is held in the diagomal by
spring tension. IF 1t is difficult to insert the
acula | loozen the tenzion by pulling the
rim of the evepiece tube outward. Con-
versely, if the ocular fits too loosely, squee ze
in the rim af the evepiece tbe until it's
just tight enough to keep the ocular from
falling cut when the dizgonal is inverted.
Some diagonals may hold the oculars in
with a thumb screw, )

An ocular inserted directly into the vis-
ual back of your Celestron produces images
with “up-and-down” and “lefi-and-right”
reversed, just as in your finderscope. A star
diagonal turns the images right-gide-up
kut legves them mirroe-reversed. Far “nat-
urally oriented’ images, a Porro prism iz

Thae Porro Pri
a8 Wisual back (Bl Porre Pris
shaoto ripod adaptar

o lar {n C5

required, The Porro pr n, which i in-
tended for terrestrial viev ing only, inserts
into the visual hack in place of the star
dingonal,

Once you've selected an object of inter-



est, sight in on it through the finderscope.
You might have to hunt for the obiecr &
little to get it into the main field of vour
teleseope because the finderscope and your
main optics have heen aligned for infinity.

To center the ohject of interast on the
cross hairs of che finder, uze the two knurled
knebs at the base of the telescope. The knols
beside the RA, clamp is the “R_A. slow-
maotion control," and it moves the telescope
tube horigontally. If this contral is hard Lo
Lurn, loosen the BA clamp a bit.

The knob at the hase of the lork tine
raises and lowers the tube. It operatez only
when the Dec. clamp is lecked, and moves
the tube appreciably enly when il is turned
through quite a few revolutions. Thiz kneh
iz called the “Dec, slow-motion control.”

D NOT FORCE THE DEC, SLOW-
MOTION KENOB TO TURN, THT TAN-
GENT AEM WHICH IT MOVES
(INSIDE THE FORK TINE) MAY HAVE
REACHED THE EMI}NGF ITS TRAVEL.
IF 50, RETURMN THE ARM TO THE
CENTER OF THE SCHEW, RELEASE
THE DEC, CLAMP AND RE-SET THE
TUBE MANUALLY.

The focus control for your Celestron is
the knab to the right of the vizoal back.
Turning thiz knob moves the primary mie
ror with reapect to the secondary mirror
and focuses your telescope, Once vou've
found focus for a particular object, yvou
focus on closer objects by turning the knoh
clockwize, and an more distant ohiects by
turning the knok counterclockwize.

A single turn of the focus knob moves
the primary a wvery short distance, thus
providing extremely sensitive contral of
focus, Therefore, it will take a conziderable
number of turns of the forus knob to travel
betwesn near focuz and infinity. The range
of fecus for the Celestron 3 is from approx-
imately 15 feet to infinity and beyond.
and the range of focus for the Celestron 8
iz from approximately 25 feel to infinity
and beyond.

Becausze the Celestron has a large range
of focal travel, there might be a tendeney
far you to get an the foeal travel if vou
are focusi o dim object, The remedy
15 to fin i ahter ohject, focus on the
brighte. . o then resaim the telescope
at your olyes of intereat and focus,

In focusing “our telescope at high power,
¥ou may neice that the image shifes
slightly, Forthe focus mechaniam of the
Celestror, ar image displacement of abour
one-third! of the field is normal at high
power,

Magnification

The C3is supplied with 967 0.1, veu-
lars and the CH is aupplied with 107 0.1,
cculars, The only difference in these acu-
lars is the barrel diameter, The Aeld-of-view
through either size ocular of a given focal
length is identical.

To determine the vissal magnification of
your telescope, divide its focal lengeh by
the focal length of the ocular you are ne-
ing. The effective Cazsegrain focal length
of the Celestron & is 1,280mm and the Focal
length of the Celestron 8 i= 2,000mm,

Lsing the following oculars gives approx-
imately the following powers with vour
telescope:

Clcular oh B

- = ahx
- Ghx
50X alx
100y
1l5x
165
Bmm 2x
v Tmm ZR5x
fmm 335x
St A0

qmm__ S00%

There are upper and lower limits of mag-
nificarion for your telescope. These limits
are determined by the laws of optics and
the nature of the human eve.

The upper limit of magrification {attain-
able only when the atmospheric “seeing’’ iz
very gooil) i@ about 60% per inch of aper-
ture. For the Celestron 3, this iz about
300%; for the Celestron & it 15 abowr 480x,

The lower limit of magnification is about
dx or 4x per inch of aperture, For the Celes-
tran &, this is sbout 20x; for the Celestron
&, about 32x, During the dav, the lower
limit of magnification iz higher — abeut 40x
for the Celestron § and about 4% for the
Celeatron & Far this reason, the 40mm oc-
ular supplied with the Celeziron 8 should
he used mainly at night,

For most purpozes, the Celestron 5 iz
best ag a daviime telescope in the range of
Gl to 100x, and the Celestron & is best be-
tween 8lx and 160

Ocular Bushings

Expanding Bushing86" to 1% -allows
the use of 96" aculars with 1%
Diagonal, Porro Prism, ete.

Reducing Bushing-1'4" to 96" -allows the
use of Celestron 1347 ceulars and some
other manufacturers 1% opeulars with
B8 disgonals, Porro Prisms, ete, The
ocular is unscrewed and the ocular section
is serewed into the reducing bushing,



Tha Barlaw Lans

Visual back (B Barlow lars (C1 Star giaganal

A
101 Cealar

AF& [RAicn Flald Adapian
AF& Installed on Ca A Elip ring of RFA, B Celestron
Raar Sell O 7elmm T-adapior, Ok Telpcompressar
lens, B BFA Taraaded ring, F: AFA Diaganal
G: 20mm Erlle ogoularite’

The Giant Star Diagonal

Ad Raar call (B} Slip ring (C

cou'ar adaptar
267 poulars r
thkraad on INE re
atular

Glant diggenal (D) 2
2" ogular \When using 1-1/4" or
swe Lhe 207 seular adapler and
car plate ard a visual back witn

The Barlow Lens

The range of magnification of any given
set of orulars may be increazed with the
use of a Barlow lens, The Celestron 2x
Barlow will double the power of any of our
orulars and will also comfortahly increase
the eve-relief diztance, This aroessory in-
zerrs into the visual back and accepts the
star diagonal lor Porro prism i and oczlar,
RFA (Rich Field Adaptor}

The Celestron RFA utilizes a high qual:
ity positive achromat lens to compress
the light cone exiting from the rear cell of
a Celestron. The RFA will alver the optical
properties of a Celestron telescope so that
the firatio is %9 the ncemal Celestron
firatio. You will then be using a telescope
with an /3 focal ratio, This deubles the
field of view for a given ocular and in-
creases the brightness by a factor of 4,

The BFA iz made up of several compon-
ents whose specifications and dimensions
are critical, A special custom T-adaptor is
used, to mount the devies on the back of a
Celestron, a Tele-Compressor lens s
threaded cn the T-adaptor, then a custom
threaded ring is attached o the Tele-Com-
preasar lens, and finally the Z0mm Erfle
orular is inserted in the diagonal.

Optimum performance on mast objects
will eome from using the new wide-field
20mm Erfle peular supplied with the
RFA. The RFA is alse fully compatible
with the Celestron LPR Filter, The LPR
Filter and EFA make a spectacular com-
hination for deep-sky observing under
less than ideal conditions.

You mayv uze any 1" 0D, ocular in
the RFA; however, many long focal
lengLh ceulars supplied by other manufac.
rurers may exhibil some vignetting, The
T A will double che field of view of any
Celestron 1" LI, ocular fexcept the
40mm)y withkout any vignetting, You may
notice some aberration near the edge of
the field when using the RFA. This is nor-
mal and much less objectionable Lthan the
coma inherent in every short-focus reflect-
ing telescope,

The Giant Diagonal

The optionsl giant =tar diggonal uses a
collimatalle, zilver-coated mirvor (rather
than a prismo to reflect light into the oeualar,
thus minimizing light log2 and distortion.
It may be repozitionsd to any comfortable
viewing position by means of the slip-ring,
which attaches directly to the rezr cell af
rhe C8 or CR, The giant diagonel may be
geed with 27 147 ar 957 acularas. It iz




desivable to uze counterweighta to rebal-
ance your Celestron when the giant diagzonal
iz attached (see the section on the counter-
welght 2et),

2" 0.0, Oculars

Uasd with the Celestron giant star diag-
onal, these aptional oculara provide spec.
tacular, low-power, wide-field views of the
sk, Bpectications follow:

Oeular Ch Mag Field T8 Mag. Field
Gomm Kellner  20x 7 19° d6x . 1.2°
Somm Plaasl 25x ' 1.6° 40% . 1.0°
40mm COreho A 11,37 Slx 0 087
32mm Erfle A0x [ 1.4° G5x . 0.0°

Setting Up Your Tripod

The Celestron Locked-Triangle Tripod is
nffered as an eprional secessary for those
whe require the ultimate stahility in a
povtable tripod.

To ser up vour triped, stand it on its
head, remove the elastic band ard 16t down
the legs ane by one, making sure the ten-
sioner bars remain under the legs, Grasp
twa of the legz near the tripod head and
lifr upward. The tensiorer bars will move
toward each other and when they meer,
the tripod will stand by iteelf,

To lock the tripod legs in place, open
the lock plate of the tensioner coupler and
hook the tensioner hars into the zlars in
the conpler.

Tension adjustments are provided for
vour tripod, To increase the tension, ad-
VANnCe the serews in the cross bars ar the
top of the tripod legs and re-tighten the
lock nuts.

Be sure to use the supplied rubber feet
on the tips of the tripod legz whenever
wou use the relescope onoa hard surface,
like a conerete patio or doveway. These
feet help damp cut any unwanted vibrations,

The Celestron on Tripod

Your Celestron may he mounted direct Iy
i T

The Lackaed-Triangle Tripod
(Al Tergiarer pars 1B) Lock olale (] Coupler slals

to the Locked-Triangle Tripod. In this can-
figuration, vour telescope is known as an
“alt-azimurh™ relescope

To mount the Celestron alt-nz requires
ane W24 % 17 bolt and washer, Thread the
bolt up rhrough the center of the triped
head into the center hole in the base of
wour Celestran.

While the alt-az configuration is suitahle
for tereestrinl oheerving, it is an awkward
configuration for celestial observing — re-
quiring two sdjustments, vertical and
horizontal, to track celestial chjects in their
apparent motion across the night aky, Mopee
suitahle is the configuration of the equa-
terial telescope.

Mounting vour Celestron on the opticnal
eguatarial wedge converts vour relescope
tooan egquatorial relescope, This permits
vou o track celestial ohjects acrozs the
shy with a single rotating motion. I alen
permits vou o find ohjecrs in the sky by
using the celestinl-coordinate svarer Lhat
ASLTONOMETS Use.

The Equatorial Wedge

I wou erdered the equarorial wedge, it
will come szsembled but vou will have to
adjust it so that vour Celestron will poine
i the celestial pole (320 the section on
“Lining Up an the Pole'),

To mount the wedge on the Celestron
tripod, center the three alotred holes in the
wedge bage over the three holes in the tei-
pod head, and thread in the three 5716.15
%17 hales that are supplied with the tripod.

To mount yonr Celestran on the wedge,
thread one of the three %16 % 1 holts par-
tially inta the bage of vour relescope and,
cradling the instrument in one arm, slide
its base onto the tile plate so that the balt
slips into the slet in che plate, This belt
will hald the Celestron while vou move the
drive baze to line up the wedge holes with
the threaded holez in the base of the 1ele.
seopeg, IF the anti-vibration gazket makes i
difficult to repozition the drive basze, lift
the hase slightly when aligning the holes.

After the holes are aligned, tighten the
halt and thread the twe remaining bolis
into the remaining two holes in the base of
Vour telescope.

When mounted on the wedge, the Ch's
polar axis may be pointed at the pele from
any location in the world between the lati-
tudes of 07 (the Fguater) and 647, For the
CE, thiz range is from 8% to 647 (with the
latizude adjuster installed rhis range ia
117-64° with either the T35 or £8),



Meunting Yeur Celestron on the Wedge
i) Telescope 1B) Balt, partially thresdad nio Lthe
drive base (C) Wedge =/

Adjusting the Wedge

The equatorial wedge ia supplied with a
latitude adjuster to make zmall adjnsc-
ments in elevation easzy Lo accomplish. Fine
adjustments will normally he made when
the telescope is mounted on the wedge and
tripod. First, position the adjuzting screw
om the latitude adjuster up against the tilt
plate, Thizs will prevent the wedge and tel-
egcope from moving until you're ready to
adjust it. Mow loozen the tilt plate bolte
on each side of the wedge. You may now
use the adjusting screw to make small
changes in elevation. Tighten the wedge
balts after the latitude adjustments are
completed.

Small changes in agimuch may he ac-
complished by foosening the wedge-to-
cripod holts and meving the wedge in the
desired direction. Tighten the bolts afrer
the adjustment is complete.

These fine adjustments will permit you
to tilt the pelar axis of your Celeziron =0
that it accurately pointa to the North
Celestial Pole,

If wou use yvour Celestron on a level sur-
face (so the tripod and wedge are level),
vou won't have to change the wedge's ele-
vation adjustment lonce it's properly set)
uniless you ohserve [rom s different gecgra-
phical location.

Adjusting the Wedge
(&) Till plate (B) Adlusling scraw (2 Latitude ad-
justar (O} Titt plate bolis (en both sidas of wedga)

The Celestial-Coordinate
Svystem

The celestial-coordinate svstem 15 an
imaginary projection of the Earth’s geo-
praphical coordinate aystem onto the starry
sphere which seems to turn overhead at
might. This celestial grid is complete with
equator, latitudes, longitudes and poles,
andl it remains fixed with respect to the
stars.

{Actually, the celestial-coordinate system
is being displaced very slowly with respect
to the stars, because the BEarth's axis ia
very slowly changing the direction of its
puint. This effect is slight, however, and in
any case is being continually accounted for
ae new star atlases are published.)

The celestial equator iz a full 360° circle
hisecting the celestial aphere into the North-
ern Celestial Hemisphere and the Scuthern
Celestial Hemisphere, Like the Farth's
equator, il is the prime parallel of latitude
and is designated 07, The celestisl equator
passes through the constellations Orion,
Aquila, Virgo and Hydra.

The celestial parallels of latitude are
called “conrdinates of declination {Dec.),”
and like the Earth’s laticudes they are
named for their angular distance fram
the eguator, These distances are measured
in derrees, minutes and seconds of arc. De-



tions north of the celestial equaror are
and declinations zouth are =" T}
poles are ar B

The celestial parallels of longioude are
called “coordina of right ascension
TH.AD and like the Earth's langitucdes
they axtend fram pole to pole. There are
24 major RA coordinates, evenly spaced
arcund the egquator, one eve .

Like the Earth's longitudes, BA, caor-
dinates are o mensure of time az well a3
angular distance, We speak, for example, of
the Earth’s major longitades as being sep-
arated by one hour of time because the
Earth rotates once every 24 hours, The
same principle applies to celestial longitud es
since the celestial aphere appesrs to rocate
houra.

res

ance every 24

Astronomers prefer the time designation
for H AL coordinates even though the coor-
dinates denote locations on the celestial
ere, because this muakes iL easier to tell
ong ic will be hefare a particular star
will crosz a ticular norch
the sky,

Ha, BoA Ik
units alf i an arbitrary
point in the constellation Pizcez, The prime
B.A, coordinate which passes through this
point ig designatedd hours O minue
seconds.” All other coordinates are named
for the number of hours, minutes and sec-
onds that they lag behind this coordinate
after it passes overhead moving westward.

Given the celestial-coordinate system, it

seuth line in

ked off in

ceonrdinates are o
atward from

e ]

new becomes possible to find celeztinl nb
jecta by translating their celestial coordi
nates into telescope point, For this, veur
Celestron comes equipped with setting ei
cles, The dial at the base of vour telescope
ia the secting circle for FoA. The dials at
the top af the fork tines are vour setring
circles for Dec. You can use these cireles to
acquire celezstisl ohjecrs once you have
properly mounted vour Celestron on i
equatorial wedge and pointed the polar
axis of vour teleacope toward che North
Celeatial Pole.

Wi

Lining Up on the Pole

iz that

The celestial p imaginary point
an Lhe celestial sphere toward which the
Errth's axia of rotation points, Te is around
thiz paint thar the stars appear Lo move
nightly — their pachs being concentric cir-
with the celestial pol the center, [
the polar axis of vour telescope points
dlires sy at the celestial pole, then a ztar at

SPRIR

POLARIS
{Morth S

WINTER
L

SUMMER

Fit dmsa !I'E Big Dipper
|--'"'r~P-.|[ B

51 to revoive The 30°
5 10 tha nexl

akas B Fours
lrom one of The

centered

by |'|-|-1|
n, or by
tate vour

any decling
the field : :
ing the telescape in right ascens
lecting the electric clock drive
telescope in right asce

gl wizual observing, a simple
gnment on the north star, Polars,
iz HIEI quate, Polaris, which is within 17 of
the troe porth celestial pole, is eazy ta find,
The pointer ztars in the bowl af the Big
Mpper point straight to Polaris (see the
diagram of the Celestial Polar Regionh.

Tilt the telezeape tube until the declina
tion civele reads 207, lock the Dec, elamp,
and then move the tripod and adjust the
wedge until Polaris is in the center of the
field of view. {Refer to the =ection on * Ad-
Justing the Wedge' to find the pr
for making line adjustments to the wedg
The telescope iz now rendy 1o be uzed, The
circles will read to within approximately
one-degree accuracy and the drive will keep
an ohject in the field of 4 a conaid-
crable pericd of time,

Far




[f vou would like to achieve s more s
rate polar alignment affer aligning an §
laviz, repoint the telescone at s bright srar
ok up that

3 star's right ascension in a star atlas lor uze
Y the Alphabetical Lizting of Fright Srara at
the back of this manual ) sand move the AL
setting cirele untill the BLAL pointer is ingi-
caring that vight azcenzion. Mow 1urm vour
Celeatran in oA until in indicares the FLAL
of Polaris ¢this is currencly 2 ke Lomin. ) and
lock the BOA. clamp. Now move rhe tube
{only in declination’ until the d |i'|||'i----
pointer indicates H17, From this point, con-
tinue moving the tube in the -!|Ir-'-'-:IIl.lrl
awav | the Big Dhipper (e, toward
eial until the declination reads
27 phe declinartion of Palariz, Lock the
declination clamp. Mow m the tripod
and adjust the wedge until Polaris is ren-
tered in the field of view,
Polar .Mign ng on Polaris The relescope will now be aligned well
I the optical  apoieh I

el

near the celeatial equater.

clinalian peinter reads 207 wvou o try deep sk
| to the polar axis is seiting e ki ey s .
. e, the pelar pxposure times of up to 15 minnies o

d an Folaris s without zignificant mistracking

Little Dipper

Cassiopeia

-
M.C.P.
+ Polaris ®

of% {Morth Star)
\E

Thvn Celestial Polar Region

C.P.}. Cas-
on ihe 5da
3 TEI."'E'-"'L mng U



Precise Polar Alignment for
Astrophotography

This precize alignment methad 15 dezir-
able ol if vouw intend 1o Ley long exposure,
guided astrophotography, The advantages
are that there will be no image deift in
declination, there will be no star rrailing
cansed by field rotation, the tracking will
be more accurate, and vour secting cireles
will read vers accurately. Becanse it elim-
inatea the need to moke corrections in
declination during long exposure aztropho.
tegraphy, it allows vou 1o concentrate on
R.A. corrections,

After the quick alignment methods des-
cribed previously, vou will nead an illumi-
pated reticle evepiece for this morve precise
method, A Rarlow lens will also speed the
procedure conziderably,

Insert the illuminated reticle tand Bar-
Jew if uzedy and repoint the telescope st &
fairly bright star near where the meridian
and the celestial equator interseel (perfer-
ably within +% hour BLAL of the meridian
and « 5% of the celestial equater) aml moni-
tor the declination dritr lignore any drift
in B.ALL

a. If the star drifts soudh, the palar axis
points taa far casf.

I I the star drifts nosth, the polar axis
points too far 4est

Move the telescope’s polar axis in the ap-
propriate direction until the north or south
drift stops. Aceurscy of this adjustmens
will be ineressed if vou use the highest
pozsible magnification and allow the tele-
scope to track for o period of time.

Mow pepoint the telescope at a fairly
bright star near the eaztern horizon and
near the celestial equator (the star should
be at leazt 20° above the horizen and 57
from the celesrial equator),

a. If the star drifts sowth, the polar axis
pointE too fou

b, IF che star drifts morth, che polar axis
points too figh,

Again, monitor only the declination drift
using high magnification over a period of
ritme, After vou have made the neceszary
adjustmenta to stop the declination drif,
vou will have achieved a highly sccurate
polar alignment.

The same procedure may also he em-
ploved by Southern Hemisphere observers,
but the directions of drift will be reversed.
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The Electrie Drive

Inztalled in the base of vour Celestron is
a precision motor drive svetem. This ave-
Lem acts as a 24-hour clock that keeps Lime
with the stars, It rotates vour BLA, setting
cirele westward at the same rate thar the
slars appear to move, 1t also rotales vour
fork mount when the TLA. clamp is engaged,

After vou've lined up on the pele and
set vour FLAD civele, just plug the clock
drive into an electrical outler (the power
cord recepiucle is located on the hottom of
the drive hasel, and any decp-gpace ohject
wou dial into view will sray there. You can
use vour e slow-motinn contral 1o car-
rect for any drift due Lo minor polar mis-
alignment.

In avder to start vour Celestron tracking
an object, the KA clamp must he fully
engegetl.

DO NOT FORCE THE R.A. KNOR TO
TULRN WHEN THE KA., CLAMP I3
FULLY ENGAGED., THIS MIGHT
STRIP THE R.A. PINION, ALSO, DO
NOT FORCE THE FORK MOUNT TO
SWIVEL WHEN THE R.A. CLAMP I8
FULLY ENGAGED, THIS WILL
CAUSE THE PRESSURE PLATE TO
WEAR.

[ pot expect o see movement when
the drive is operating, Since the fork mount
makes only one revolution in 24 hours, it
is equivalent 1o fall the rate of movement
of the Ao hand onoa standard clock.

Using Your Setting Circles

The right ascension (H.A1 setting cirele
iz located near the top of the drive base of
wour telescope, Bvery one of the 24 hours
of BoAis divided inte 12 intervals of &
minutes each,

A declination (Dec setting cirele = lo-
cated near the top of each fark tine, Each
graduaticn on the Dec. circles represents
one degree.

Declination readings botwoeen vour 4 901°
pole setring and the 0° =07 equator line
are "+" and readings on the other side of
the 0-0 line are “—."

Cnce vou've lined up on the pale and set
wour HoAL setting circle, vou'll be ahle o
uee the serting circle readings to translate
the star atles coordinates of a celestial
chiect into telescope point, To set the T A
aetting circle, center a star of known FLA,
in the field of vour telescope 1zee the alpha-
hetical 2ear listing at the back of this man-
uall, then rotare the circle (it will tum
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Reading the R.A, Satling Circle
14y Thie B.A, Setting Circle (B) The Meridiar ind cator
10y The A&, pointer, which is indicatng B hours 35
minutes. The differenca betwean tha Margian and
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Reading the Dec, Setiing Circle
(4] Tha Dac. Setling Circla (B) The Oaclinaticn
painler, which is indicaling 3%

freelyt until the coordinate of the star is
under one of the two BLA, pointers located
at the haze af the fork mount.

Uae whichever B A, pointer is mast con-
ventent tosee. Remember that alter setting
the B A, with one peinter that the other
pointer will read 12 hours off, TF you 2witch
from one KA. pointer to the other, vou
will have to allow for this (or reset the
cirele uzing the other poincer),

Mow that the R.A, citele is 2e1, uze a
star atlas to look up the coordinates of rhe
alject vou wish toobserve. Botate the fork
mounting until the B A, of the abject you
gelected is indicated and lock the R.A
clamp,

Mext, move the telescope tube in decli-
nation until the proper declination is indi-
cated and lock the clamp.

Use vour lowsst power eveplece when
trving to locate 5 celestinl ohject, Bear in
mird that the field of vour Celestron is
less than one degree at low power, so vou
might have to “sweep™ a little in both R.oA,
and Dec, to bring the object into view, The
manual low-maotion controls of yvour Celes-
tren are ideal for this purpose,

If vou don™t find the object quickly, check
vour finderscope, Mesr objects will be vis-
ible through it and you'll be able to quickly
center the object in the feld of view.

After vou've chserved vour object for
awhile and decide to 2eek out ancther al-
jert, just release the clampa and move the
telescope until the proper coordinates are
indicated, As long az vou use vour Celes-
tron with the clock drive cperating, vour
KA. cirele will read correctly,

If electrical power i= not available, vou
can 2till uze the secting cireles, Just hefore
seeking out vour next object, re-set vour
BAL cirele to the AL of the abject vou've
been obeerving, Then use vour circles in
the normal way, repointing as quickly as
possille,

Giant Finderscopes

For deep-sky observers whe wanr the
additional light grazp of & larger-than-
standard finder, an optionzl 6 x 30 finder is
availahle for the £8, and a 10240 for the C&,

Mew brackets are supplisd o accommo-
date these finders. The 6 x 20 fts in place
af the standard Cd finder, =0 first remave
the existing unit — bracket and all = from
the C5, and zave the attaching serews, Then
inzert the new finder and O-ring into the
bracket provided, and attach the entive



azzembly to the telescope with the sorews
removed previously,

The 10% 40 unit for the C8 mounts to
the top accessory holes in che back casting,
with screws provided, so the standard
finder may be left in place, if vou wish, If
vou do remove it, do ol wse the fong
mounding sorews from e Sx 30 ta plug
the fiofes, Dumage to the primary mirrar
conld rezult. Instead, use the shorl screws
yvou remove from the top accessory hales
as plugs, Nete also if vou wish to store
vour C8 in its carryving case, the large
finder ard bracket should be repnoved.

Right-Angle Finderscopes

For Celestron owners who wane the com-
forrof vight-nngle viewing in locsting ohjects
near the zenich, we now offer an optional 5
% 24 fincer tor the C& and & 6= 30 finder
for the C# —both fitted with diagonal
prisms,

The findera fir the exiating finder brac-
ketz. Ta install either umic, first remove the
atandard finder by removing the three
alignment acrews and pulling the finder
through the bracker rings from the front,
Then remove the ohjective lens from the
new finder, place the rubber “ O oring (sup-
pliedt over the tube, and slide the finder
tube inte the bracket rings from the rear,
Wark the O-ring in between the front ring
of the bracket and the finder tube, reirstall
the abjective lens, and then align the finder
te the main telescope to complete the in-
stallation,

Using Your Celestron

You now own a portable, large-aperiure,
high performance telescope of exireme
versatilicy and uzability,

To ohiain the beat performance from thiz
or any other telescope, vou must allow saf-
ficient time for the instrument to adjust to
the prevailing cutdoor temperature, I the
outdoor temperature is very low and the
instrument has been stared in g heated
building. the “cooling-ofT period may he g5
lomg az 45 minutes for vour Celestron, The
teleseope may he used during this period,
but zatisfactory resulcs will be abrained
anly at low power,

Wery warm or very cold temperatures
will not harm vour Celestron, In very cold
climates it i= advisable to plug in the diive
system as span as possible,

I dew condenzes on the correcror lens,
use g partable elecorie hair dever to remove
the dew. A brief blast of warm air should
clear the dew for s reasonahle lengeh of
time,

A dew cap vou might constrisct of thin
cardboard or plastic material will help pre-
vent dew Irom [orming. This dew cap zshould
extend outward ar least 10 inches from the
corrector lens ro be sffective,

As g last resore, [F THE CORRECTOR
LENS I8 COMPLETELY FREE OF
ABRASIVE PARTICLES AMND DIRT,
DEW MAY BE GENTLY WIPED OFF
WITH A WHITE KLEENEX. Use ex-
treme carve whenever wiping (or cleaning)
the corrector lena. Small dirt particles can
cause hairline scratehes on the lens.

It dew forms on the corrector when vou
bring the telescope indoors after using i,
do not wipe ofl the dew, Let vour Celestron
warm up graduslly —uneil the dew dissp-
pesrs — before replacing it in its case, Mo
residue will be left when the dew dries
(dew will not harm the lenses),

Try to aveld viewing through windaws,
either opened or clesed. The resulting diz-
tertion or turbulence may ceuse the images
to be hlurry, Some window glass is so had
that it's impossible to focus the telezcope
when looking throngh the window,

Whenever possible, avold sighting through
heatr waves, over the roof of a house or
bailding, or over a large paved parking lot,
It's preferrable to obzerve from a grass or
dirt-covered location rather than a paved
drivewsy or patio.

Ohserving With Your
Celestron

Celestial obzerving is a learned skill —
the more chaerving experience vou acquire,
the mare detail you'll see. Take vour time
when obzerving, Look for a period of time
rather than just taking a quick glance at
the object.

Get into a comfortable cheerving position
and try fo relax as much a3 poesible. When
wiewing, try keeping vour unused eye apen
alan. Thiz will avoeid the eve strain caused
by squinting.

The ucility of any given magnification
will depend upon vour subject’s apparent
size, its apparent brightness and the secing
conditiong. High powers tend to decrease
image brightness, diminish the feld of view
and mageily air turbulence.



As arated egrlier, high power obaerving
ol the Moon, planets, or ¢loze double =tars
requires steady, stahle anmespheric condi.
tionza When observing the Maoon or planets,
vou'll quickly note by the amount of de-
tail vou seeb that the secing coneditions
vary considerahly with time. During peri-
ots of good seeing, highly detailed views
will amply reward vour patience,

CEeing is termoed good when armos
pheric tarbulence 12 ar a minimum, You
can determine thiz with the naked eve by
observing how much the stars appesr to
rwinkle, When the atars shine with & steady
glow qrather than twinkle) the seeing is
steady, A slight haze or fog often indicates
periods when the atmoaphere iz stahle,

Deep aky cheerving tof nebulae and gal-
axizs) i not nearly as affected by seeing
conditions as iz lunar and planetary view.
ing. Here rhe most important factors sre
the transparency of the armosphere and
the darknezs of vour chaerving site, We
can't over-emphasize the advantage of ob.
serving deep-sky ohjects from a darvk-sky
location away from city lights, Some very
faint, deep sky ohjects are wndetectobie
unlesa the sky i3 very dark, Even the light
of the mocn is great enough to hamper ob-
serving, =0 the best deep sky obzerving
timez are when the moeon is below the
harizon.

Ineidentally, the magnitudes of nebulas
and galaxies ave uzually lizted az the mag-
nitudes theze ohiects would have if their
images were compressed into the size of a
single stellar image. 5o vou can expect that
a third-magnitwde star cluster. nebala or
comet will net be as easy 1o see as a thivd-
magnitude star.

Alzn, vour eve will rmad be able to detect
color at these lew-light levelz, o expect
nebulae and galaxies to be faint amoke-like,
gravish ohijects.

The human eve 15 most eflicient at de-
tecting faint objects when it i= fully dark-
adapted, This wsually takes at leazt 15
minutes in a very dark location. If vou use
a ved flter over your Hashlight, it will help
preserve vour night vision when vou do
need light to read a ztar chart or setting
circle,

Specific ohserving hins tallow:

The Moon
The Moon iz heat viewed duringits parrial
phaszes and at itz highest point in the sky.
Maore detail is visible along Lthe terminator
—the light/dark ling that indicarez lunar
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sunrise or sunser —as opposed 10 the resr
of the dise.

High power viewing with the U6 1ar 150x
to 200%) or C8 [160x to 320x1 will reguire
atearly secing conditions,

If wou find thar the lunar image is (oo
bright for comfortable viewing a vellow
filter or a neutral density ilter will help
reduce the glare (see the =ection on eve-
piece thread-in filcerai

The Planets

Becauze the planetz move with respect
to the stellar background, their positions
are always changing. Refer to the astro-
nomical magazices listed at the back af
this manual for their current locations,

The planets are best viewed when thevre
at their highest elevation above the horizon
tetraight v iz best) and at moderate mag-
nification. With the O3, this is sbour 100y
to 150x. With the C& uge 1153 ro 223y,
Bteady seeing conditions arve required to
see the really fine detail.

MERCURY and VENUS —each is best
viewed when at greatest eastern 1or wests
ernt elongation when the planet is at itz
higheat point above the horizon after 2un-
sot or hefore sunrise. Because of the prox-
imity to the horzon. seeing will be poor
and viewing difficult, Mo surface detail is
vigible, but vou'll be able to watch each
planet go through phaszes like the moon,

MARS — Detailed views of Mars are only
possible when the planet 1= near oppostition.
For Mars, these oppositions ocour every
twa vears and G0ty dave, on the average.

Chrange or red filters reduce glave and
help inevease the contrast of Martian sur-
fare features. A blue Alter is wzeful for
emphasizing the atmospheric features of
Marz (2ee the section on evepicee thread-
in flrersh.

JUPITER — During many manths of
each year, Jupiter is easily viaible, Throngh
the C3 or U8, the cloud beltz, red spot, and
Cealilean satellites are vasily visible

A hlue Alter helps o increase the con-
rrast of the cloud belts and the Great Hed
Spat as well as reduce glare.

SATURN — Like Jupiter. Saturn is vis-
ible for many months each vear. With the
CHoor C8, Saturn's magnificent ring svstem
i instantly chyious,

Star Clusters
Srarclusters fall into the two general cate-
goriea: open atar clusters (snometimes called
Galactic Clusters) and globular star clusters,




Open clusters are laosely arvanged groups
al stars, alten not ton distinctive from the
background ztars, Since chey are relatively
large groupings, they are best seen throngh
low-power (25% ta 50%), wide-field eculars
from cark-skyv locations 1see the section on
00 oculars k.

Globular sear elusters are tightly-packed,
aphericallv shaped groups of many thou-
sands of arara, Low to moderate power 140x
tx 160x0 will show these objecis to heat
advantage.

Nebulae

Mehulae, or glowing clouds of gas, [zl
into two distinot categories: small, bright,
planctary nebulae and the large, brigh,
diffuse (o emission nebulae.

Planetary nehulse are relatively small
clouds of expanding gases and are believed
to he the remnants of stellar explosions.
Moo=t zhine with a greenizh glow and have
a vound o elliptical =hape,

Flanerary nehulsge are bear aeen when
using moderate magnilication (100% o
223x1 Irom dark sky locations, To see some
of the really Taint details, try averting vour
vizion. Averted vision is glancing off 1o the
side of the field-of-view nstead of locking
directly at the object of interest.

Hffuze pebulae are wvast, frregularly
shapel clouds of rarifed gas, They are
called “hright” hecause they are spurred
inta luminescence by radiation from nearby
starz o hecauze they reflect the light of
nearby srars,

Galaxies

Galaxies are vast. remote “island uni-
versez, each composed of many millinns
of stara, They exist in a variety of sizos and
regular and irregular shapes, and most are
faint, therefore, they are hest seen from a8
dark kv location, Large galaxies (or ¢lus-
ters of galaxies) are best seen when uging
low-power, wide-feld coulars such as the
Celestron 27000, oculars, Small galasies
are better seen when using moderate mag-
mification (100x 1o 225x).

Observing the Sun

Our Sun, the nearest star. is a truly
exciting celeatial ohrecr. Ira boiling, granu-
lated surfzce cceasionally displays the
magnetic storms we koow as sunzpors.
Against the background ot i1z dise, Mercury
and Yenus sometimes pass in transit, as
does the Moon during a zolar eclipse,

BUT WE REFPEAT: NEVER LOUOK
AT THE SUN THROUGH YOUR CEL-
ESTRON OR ITS FINDER SCOPE

Tha OFf-Axis Solar Filker
{4 Solar Filer (B) Telescope

WITHOUT HAVING EQUIFFED YOUR
INSTHUMENT WITI THE PROPER
FPROFES=SIONALLY MADE SO0LAR
FILTER SYSTEM! INSTANT AND IR-
REVERSIBLE EYE DAMAGE MAY
RESULT—EVEN DURING AN ECLIPSE
OF THE SUN.

The safest tvpe af zalar filter is the
glass-window type that slips over the frone
cell ol your telescope, This tvpei= availahle
from Celestron as a full apertnre filter or
a aropped-down, eff-axiz ilter, The off-pxis
model compromizez resolution somewhar,
but 15 less expensive, The filterz ave made of
optical glazz coated with Inconel and
reduce the intenzity of the solar radiation
to 121000 of 1% at all wavelengths,

The Celeatron salar filter permits ex-
tepded ohservation of the Sun in complete
salety and comfort, When observing with
this acoessory, however, be certain to take
the following precautions: L. Be sure to
place the filter snugly over the front cell
af your telescope, 2, Do not leave vour
acope unatrended  during an abzerving
zezsion, and, 3 Always cap the finderscope
20 the heat from the Sun's ravs dossn’
damage the delicate cross hairs Ivou can
use the rear cell dust cap or &an evepiece
hox for this purpoze, or finder cap.

Other filters may be uzed with the
Celestron filter to reduce the brightness of
the zalar image even further. A neutral
denzity filter, which can be threaded into
the inside of the ocular, is incloded in our
thread-in flter sec. By themselves, thess
filters give inzufficient protection for solar
ohservation)

We caution against the use of Herschel
prizmsz, sun diagonals, evepicee solar filters
and the like. The elements of these acces-
sories have been known o separate or
[racture as the intenze =olar radiation
builds up av their location in an optical
Avatem.



_ _ Eyepiece Filters
(4) Eyapieca thraad-in ' Her (B Eyapieca (osular)

Evepiece Thread-in Filters

Theae filterz, which thresd into the eye-
pieces, will improve vour views of many
celestinl ohjecta. Their main purposes are
ta decrease glare and improve contrast, All
have sufficient blocking denzity to reduce
glare and subject brightneas, but the =96
Meutral Density is preferred for this pur-
pose because it leaves colore unalterad. To
inerease subject contrast, chooze the filter
which comes closest to being the comple-
ment of 2ubject color vou wish to ohserve,
egr, & vellow filter will alwavs help cut
through bluish sky haze, Some specific
suggestions follow, bur vou may wish o
experiment further on vour awn.

=3NS Yellow — Mainly o filter for lunar
work. Espacially useful for improving con-
trast and reducing irradiation between
features of varving brillance, Also valuahle
for penetrating the atmospheres of Jupiter,
Saturn or Mars since 1t reduces seattered
blue light,

#21 Orange — Dioes what the yellow filter
does, only more =0, Brings out structure in
Jupiter's belts and Saturn's bands, allows
intermediate probing of Martian atmos-
phere, and increases contrast between
Martian maria and deserts.

=47 Violet — For 2rudies of Venus in
particular. Increases contrast of upper
atmospheric clouds, Also useful in detect-
ing clonds over Martian polar caps,

=58 Green — Excellent for increasing con-
trast of the Martian pelar caps, low-flying
Martian clouds and vellowish Marrian dust
storms. Good, too, for studies of low.
contrast, blue ared red Jovien leatures, and
for atadies of Venus,

=80A Blue — Primarily for studyving fea-
tures in upper atmospheres, such as Jupi-

ter's Grear Red Spot or the festoons in

Jupiter's helts, Alao uaeful a2 a moon filer
utder dark skies.

LPR (Light Pollution Rejection)
Filter

Makes hright light polluted skies
appear darker by refecting radiation from
mercury and soadinm lights, Allows masxi-
i transmission of the important wave-
lengthe of Hydrogen Alpha, Hvdrogen
Beta, Doubly lonized Oxygen, and Singly
Tonized Nitrogen. Thus you can enjoy
emission nebulae [galaxies and star clus-
ters with associated nebulosity] from ar-
ban Jocations, Models #3 and #4 screw
into oculars like the eyvepiece filter set.
Model #1 threads on the back of the C& or
CE and accepts all wvisual and photo-
graphic accessories,

When using the LPR filter for astro-
photography you will have to inerease
your exposure time by a factor of bwo or
three ta record stellar objects to the same
densicy as without the LPR filter, Emis-
sion nebulae will be recorded to the same
density on vour film in approximately the
same time with or without the LPR filter,

Due to the spectral response of a typical
Celestron LPR filter, the light from an
emizgsion nebulae that is transmitted
through to your film (or eve when used in
a visual mode) is largely unchanged in its
quality (spectrum), This means that coler
photography will vield an image of nearly
natural color balance., Your choice of film
and its reciprocity characteristics may
glter the color balance more than the LPR
filter, Other apparent color changes can
be caused by the lack of artificizl radia-
tion, background continuum, and minor
nebular emissions that are filtered out by
the LPR filter.

Filter Adapters

These allow the use of evepiecs and
LPR thread in filters with non-standard
threaded oculars or non-threaded oculars
of other manufacturers, TL also allows you
to change any ocular without having to
change filters each time. Comes in sizes of
B and 1-1047,

Telephotography With Your
Celestron

Maost 35mm single-lens-reflex cameras
with fully removahle lenzes and focal plane
shutters can be coupled to vour Celestron
with our camera adaprers, Celestron cam-
era adapters convert vour scope Lo the
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universal “T7-adapter svetem used by
photographers, With thiz svstem, the T
adaprer replaces the vizual beek snd the
ST camera ving couples vour camers

The T-Adapter
[&) Rear cell (81 3lp rirg (2 T-adagtar (D] T-ring
1El Cameara body

(minuz lenz) to the * T adaprer, The T

adapter places the film place of yvour cam-
era at Cassegrain focuz and itz zlip-ring
lets vou orient your camera body as desired.

Celestron ofters T-rings for mos=t of the
populay 3amm SLE cameras, Aneven larger
variety of T-rings may be obtained at moar
camera stores, Larger-format cameras may
be coupled with special custom adaprers
made at vour local machine shop,

Wirtually all tervestrial photography with
the CF or O8 iz accomplished with these
adapters. The Celestron & and Celestron 8
have magnifications of 25% and 408 reepoc.
tively {compared to the magnification of
yvour Slmm camera lenzsl, and the {710
phetographic speed of vour telescope sl-
lows shutter apesds ranging from 1/15ch
to 171003th af a second for general day-
rime use.

Most 33mm SLR cameras with behind-
the-lens metering ayvstems have special
provedure: formetering with non-automatic
lenzez. Conzult vour camera instruction
manual for the “stopped-down™ metering
procedure, Mate: Camera light metering
ayarems will not indicare che proper expo-
zure for astronomical photographs,

Because of the high magnification of the
Celestron, =pecial care is required to keep
vibration from affecting the sharpneas of
sour photos, The telescope should alwavs
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he mounted on a sturdy tripod, Use an air
release cable (as opposed to a metsl spring-
tvpe cablel or the camera’s zelf-timer Lo
release the shucter, If it's practiczl, manu-
ally retract the camera’s instant-return
mirror prior to making the exposure callow
aufficient time for any vihrationz to damp
ouacl.

Focuz very cavefully and use a focusing
magnifier, if possible. If vour camera has
an interchangeable focusing scveen, check
NOHIT CAIEra mecruction I'If'lF.II".'lIH: L Ex] H]'II'I
out which eptional focusing screen iz best
to use with a long focal length, £/ 1 lens.
If vow normally wear eveglasses, be sure
tor wear them when focusing,

OF conrze, never attempl 1o photograph
through a window or through heat waves.

Series VI Drop-In Filters

For telephotagraphy under typical day-
light conditions, it i3 sometimes sdvisahle
to use photographic filters to increaze the
contrazt between aubiect and background,
to gain & more natural rendition of colors,
and so forth. The Celestron Beries VI Drop-
In Filter Set is designed to permit such
flexibility in making exposures.

This filcer 2et congiats of six ring-mounted,
optical glazs filters, These fit intoe the reay-
cell recess at the back of vour Celestron,
ahead af the T-adapter, and are held in
place by the adaprer when it 1= threaded
onto the lens, The six fileers in this ser in-
clude 5 =LA, 28, =11, =25, =80A and =06,

The =14 is a ~Skylight” filter, designed
primarily for color work, 1t is 2almon-pink
in colar and reduces the bluizhness of
shaded, overcest, distant or aeral scenes.
Mo expoaure compenzation iz required,

The =8 is o vellow filter for black-and-
white work, It givez a good grayv 2cale for
natural clowds, sunsets, marine scenes, foli-
age, and portraits against the sky. Increase
yvour exposure time by a factor of 2.

The =11 is a vellowish-green filter, for
black-and-white work alzo. It lightensz
flowers and foliage. enhancing their texture
in sunlight, It also darkens the sky back-
ground for portraits against the sky while
generally vielding the most natural skin-
tone rendition with panchromatic B&W
films. Increaze exposure time by & factor
af 4.

The =25, anocher filter for black-and-
white work, is a red filter that produces
spectaculor cloud pictures, reduces haze in
shots of distant lacdscapes snd dramatically




Series V| Filters & Tripod Adapter
{A) Series W filler (8) Rear cell (C) C8 phoio tripod
adagptar

emphazizes the texture of wood, stone, sand.,
and snow. Ineressze exposure time by a
factor of &

The =80A iz a blue filver for colar con-
version, You can use it o expose dayvlight-
tvpe s to incandescent or photoflood
lighting (32007 k0 indoors: o eut, avoiding
the overall reddizh cast that resulte with-
out seme such Altration. For davlight pho-
tography, it produces interesting effects by
emphasizing atmespheric hase and fog,
Increase exposure time by a factor of 4.

The =96 iz g neatral-denzity filter for
black-znd-white ar calar work, Use it when
viou need to reduce exposures — for example,
when vou're shooting a hrilliant subject
with & high-zpeed film. or when you want
ta decregse shurter speed o pan with a
maoving subject and prodoce a Blureed
background, Increase exposure time by a
factor of 2t

The T-to-C Adapter

Thiz accezzory iz offered for the many
movie camers enthusiasts whe wish to re-
cord the action at & distance.

Ueed in conjunction with a Celestron T-
Adapter, it couples almost all 16mm movie
cameras, mosl video cameras, and some of
rhe more expensive and sophisticated Super
& enmerns (thoze with removable lenses)
ter the back of your Celestron,

Azide from making distant action aoees.
sible, thiz device provides for convenlent
group observing with a 'I'V camera and
videa monirar.

Becauze of the weight, balk, and vibra-
tien of a movie or viden camera, we strongly
advize labricating a =olid mounting bracket
to eounle the camera rigidly fo the back
casting of vour Celestran, For additional
information on motion-plerure phetogra-
phy, and suggestions for bracket cesign,
requeat our Al 1230mm Telephoto Oper-
ating Manual (price $1.000,

Demounting the Tube

The tube aszembly of the Celestron 3 or
Celestron & iz removable from the fork
meunt for telephotogrmphy, and vsing che
Celestron universsl 11-200 photo tripod
adapter, the tube can be mounted on any
standard heavy-duty tripod or monoped.

To rerove the tube from the fork mouns,
swing dowe the relescope tube and lay the
telescope on itz =ide, Remove the four
serews holding the tube to the tube sad-
dles. Loosen the pair of screws at the baze
af the Fork rine nearest vou, Then gently
pull the tine teward vou and =lide out the
rube, taking care not to scratch the paine.
Cover the holes in the rear cell with tape
Lo protect ¥our cplics,

IFYOU PREFER TO REPLACE THE
SADDLE SCREWS [N THE DE-
MOUNTED TUBE, THREATDD THEM
IM N0 MORE THAN 24 TUHRNS,
DOTHERWISE THE sCREWS WILL
PROTRUDE TOO FARE [NTO THE
TUBE AND DAMAGE THE PRIMARY
MIRROR

To couple the Celestron & photo tripod
andapter to vour telescope tube, remaove the
two screws at the bottom of the rear cell,
center the holes of the adaprer aver the
twe reaulting holes and thread in the twao
screws provided with vour adapler kit

WHEN YOU REMOVE THE PIIOTO
TRIFOD ADATPTER FROM YOUR
TUBE, D NOT REPLACE TIE
ADAFTER SCREWS [N THE REAR
CELL OR MIRROR DAMAGE MAY
RESULT. USE THE SCHEWS YOU
ORIGINALLY REMOVED.

The Celeziron & phote tripod adaprer
attaches in the holes left where the tule
gaddle screws were removed,




Solar Photography

By adding the Celestron solar filter and
attaching vour camera vsing the T-adaprer
and T-ring, scu may =alely make highly
derailed photographs of sunspot groups in
black end white ar in [ull, natural calor.
With the off-axis zelar flter and readily
available color flms, exposure times will
range trom s second for ASA 64 lilms to
1/15 second for ASA 200 filma, If vou gze
the tull aperiore solor fler, the exposure
tirmes will he 1760 second and 11251
second respectively,

Manually retract vour camera'’s instant
retarn miveor, if possible, and use an sir
relesse cable to teip the shutter, Your Cel-
estron ehould he zec-up to track the zolar
dise if the exposurve rime exceeds 1760
second.

The tele-exrender may be vzed with a
Bhmr ocular for extreme close-ups of
sunspot groups (see the section on the
tele-extender for the best photographic
technigue to user With ASA 200 filin, use
an exposure time of about *; second with
the full aperture filter,

Lunar and Planetary
Photography

Using the standard T-adapter and T
ring, vou can photograph the entirve lunar
dise at one time at the Cazaegrain focus of
the Celestron. Depending upon the phase
oi the moon, exposure times on ASA 64
color flm will range from ' second at cres-
cent phasge to 1°125 zecond at full maoon, 15
the exposure time 15 1760 second or less, it
won't be necezsary 1o have the drive evs-
tem of vour Celestron operating.

Facus carefully (it helps to uze a foous-
ing magnifier] on craters nesr the termi-
nator. Manually retract vour camera’s
instant recurn mirror, if possible, and nse
an air-releaze cable o minimize vibration
when vou trip the camera's shutter.

The Tele-Extender

Althongh Cassegrain-tocus photography
is great for small-scale renderings of the
monn and planets, extremely long effective
focal length 1EFL s} are necessary to pho-
rograph finer detailz and to get a reazanahly
large planetary imagze on film, To enable
vou to abtain thess long EFLs, Celeziron
offers the optional tele-extender.

Tre Tela-Exiender
i4) Rear cell (3) Visual back (C) Se scraw (O] Tala-
extenaer (E} T-ring {F) Camera body

This particular photegraphic configura-
tion s khown as the “evepiece-projection”
method, Here the ocular acts as an enlarg-
ing lens, projecting o magnified Caszegrain-
focus image anto the film, The effective
focal length may be varied by replacing
the ceular with one of a different focal
length, The mozt uzeful ocoulars for
evepiece-projection are the 23mm. 18mm,
and 1Zmm. (Hefer to the Reference Table
at the back af this manual for the caleu-
lated EFL's and § numbers).

T attach the tele-extender, thread the
visual back onto the Celestron's rear cell,
Mext, insert an occular and Sghien the sef
seven firmdv CThiz will prevent the ooular
from falling our later and damsging vour
camera.l Mow thread the tele-extender
over the ocular onto the visual back. Fi-
pally, thread vour camera with the T-ring
cato the tele-extender,

Moy locats the object vou wizh to pho-
tograph, attach sufficient counterweights
to balance the scope, plug in the electric
drive [vour Celestron haz to be lined up
on the pole) and fully engage the AL
clamp o that the telescope will track che
object.



Focuz very carefully, If the ahjecr iz
too dim for easy focuzing, tey foousing on
a bright, nearby star and then moving the

teleacope back to the desired abject. [f

vour camera has interchangeable forusing
sereens, change to a perlectly clear (aerial
imagel serecn. Thiz reaults in a zignificant
improvement ic apparent image brightness
and makes focuszing much easier and more
preciEe,

You'll have to he extremely careful not
toinduce any vibrations when vou release
the camera shetter, The best way o de
this is to use the “hlack card’” technique,
Here a black card large enough to com-
pletely cover the front lens of the telescope)
serves as a vibration-free shutrer.

This procedure is as follows: wich the
carnera attached and focused and the tele-
scope tracking the subject, completely
caver the front lens {without actually touch-
ing the telescops b with che hlack card. Lock
the camera shutter cpen —a locking cable
relenze iz handy for this—let go of the
cable release and wait 5 few geconds for all
vibrations to demp out. Quickly remove
the card for the desired lengeh of time, then
quickly replace the card in front of the
seape, Again, be careful noet to touch the
telescope, Atter vou close the camera shat-
ter vou mav remove the black card and
advapce the film for the nest exposure.

Exposure times will vary greatly depend-
ing upan subject brightness, the EFL and
regilting C-number, and film sensitivity
1ASA ranng). For example, when using the
tele-extender with an 18mm ocular and
AsSA 200 film, the expozure tme Tor Jupiter
and the lunar terminator s approximately
1 to 2 seconds; [or Saturn, about 4 seconds;
for Mars at a 'close” opposition, abour 'z
second: and for Venus, ahout 1715 second.
If von're uzing o different ocular (which
will give a different f-number), remember
Lhat the exposure time will vary with the
square of the Fpumberz,

Successful high magnification pholog-
raphy iz extremely dependent on 2ready
seeing conditions. Therefore, shoot only
wher the seeing s steady.

Diom'c be disappointed if yeur fivst pho-
tegraphic efforts aren't all that veu had
hoped for, Bemember, even prefessional
astronomers have to take many pictures
i order to get one really good one,

The C§ Counterseighis
[A) Front aell {8) Sounterwelghl breckal (S Soun-
terweighls

The Counterweight Set

The added weight and terque produced
by the Tele-Extender and camera body un-
balapce the tube and fork assembly of the
Celestron. The belance must be restored if
sour clock drive is to work properly, For
this, we offer 4 counterweight 2ot as an ap-
tionzl acesssory,

The two-pound 2et of counterweights
for the Celestron 5 hes four elements, and
rhe &f-pound set of weightz for the Celes-
tran 8 has six elements, The elements may
be vzed all together or in any combination

The Celestron 5 counterweights are
threaded onto a bracket which zlips onto
the front cell of vour telescope. Before
threading the weights onto the bracket,
aecure the bracket Lo the front cell by
tightening the recessed set screw,

The Celestron & counterweights are
threaded inta either tor boathy of the twao
accessory holes in the frone cell of yvour
telescope, Hemeve the plug-up serews and
thread on the weights (use only the center
serewl.

To determine how many weights should
he used, point the telescope (with camera
attached at the abject te be photaographed
and add weightz until the Celestron will
remain i that position with the KA.
clamp dizengaged. {1t i=n't mandatory for
rhe telescope to be perfectly balanced abouat
the declination axis.}



Guided Astrophotography

The drive system in vour Celestron turns
the telescape at about the same average
specd as the celestial sphere (one revelu-
tion per day . Even though this drive will
keep an object in the field-of-view for many
honarz, no telescope drive can keep an ohject
exactiv positioned over & long period aof
it

The primary cause of this minor track-
ing errer is known as vightl ascension peri-
ndicity and is caused by minure variations
in the drive gears. Because ol the high
power of the Lelescope, even an extremely
amall varation can cause noticeable image
movement, Other factors affecting track-
ing accuracy include: atmoepheric refrac-
tion, which causes the apparent spead of
an object to change a= (s angle above the
horizon changes; zhorc-period variations
in 110 volt 680 He commercial power; Lm-
proper balancing of the telescape, and polar
misalignment,

Since lupar and planetary phorographs
are essentially snapshots, the basie drive
rate is accurate enough to track theze
chiscts during the relatively zhort expo-
sures. Photographs of nebulae, galaxies,
antd star clusters, on the other hand, re-
quire long time exposures to record satis-
factarily an film, Thiz means that the deep
aly astrophotographer must make manual
drive corrections in addition to the basic
telezcope drive rate duwring the entive ex-
poanre. Guiding is accomplished with the
optional drive corrector and off-axis guid-
ing avatent Withour thiz additional phero-
graphic guiding, stellar images vsoally
appear as zig-zag lines on film.

Constellation Photography

This iz the simplest form of deep shy
photography. Te photograph the constel-
lations, vou simply mount your camers
with lens “pigavhack” on vour telescope.

The opticnal pigevback mount makes it
epay to attach vour camera to the top of
the telezcope. To couple the pigevhack
mount o the telescope, remove the twoe
scerews gt the hottom tor top of the O8) of
the rear cell, center the holes of the piggy-
pack mount over the resulting holes, and
thread-in the tweo serews supphied with
the unit, Do not remove any of the other
SCHews,

WHEN YO BEMOVE THE PIGGY-
BACK MOUNT FROM THE TELE
SCOPE. G0 NOT REPLACE THE
FIGGYBACK MOUNT sSCHEWS IN
THE REAR CELL O MIRROR [3AM-
AGE WILL RESULT. UsE THE ORIG-
[MAL HEAR CELL SCHEWS,

The telescope will 2erve az a 2table guid-
ing platform. Make vour exposures with
cither the 535mim lens of your camers or a
telephoto lens. Guide with an illaminated
reticle evepiece inserted directly into the
star diagonal af vour Celestron,

Surprisingly dramatic wide-angle celes-
tial portraits are possible with this tech-
nigque using phoetegraphic speeds of 172 or
a, Moreover, the smaller image zcales will
let vou “hide” some of the guiding errors
that would show up at the larger image
acale of your Celeztran, In shovt, conztella-
tion photography 13 a good way to practice
vour guiding, Btart out with vour S0mm
lenz and expeaures of five or ten minutes,
When vou can guide without error for 20
or 26 minuces, move up toa telephato lens,

Astrophotography with the C8
(AY G cpunterweghts (8} 35mm camera wilh lems
an the plagyoeck rmount (0 Off-axs guiging system
(o Cad camera (E) Drive corfaslor
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Deep Sky Photography

With a little experience in lunar and
planetary and constellation photography,
vou'll be veady to try deep sky photography
at the Cassegrain focus of vour Celestron.,
Deep sky photography is o fazcinating and
highly rewarding experience, but vou’ll
have to de a lot of experimenting to dupli-
cate the amateur aatropharographs pah-
lished in Astronosiy or Sk and Telescope.

Heve are a few basic guidelines for the
heginner:

The brightness of stellar apd nebulous
images at the focal plane iz not gaverned
kv the =ame rule. The brightness of & star
5 determined by the square of the aper-
rure of vour teloscope, A star is four times
brighter in a two-inch telescope than it
in a one-inch telescope, But a nebula i= not
necesaarily four times hrigheer,

The brightness of nebulas depends on
the square of the focal ratio or f-number
af your telescope, Thiz is becauze nebnlze
—and many star clusters too —appear in
yvour telescope az virtually uninterrapted
areas of light. not point sources. The larger
vour Fenumber, the dimmer the images of
these ohjectz. A nebula iz four times hrighter
at £75 than it s at £710

Thebrightness of celeztial images as they
appear an Blm depends on another factor
toar: film speed or ASA rating. A Blm rated
ASA A0 s four times fazter, oF more 2en-
aitive to light, than a film rated at AsA
10,

ez this mean. then, that i vou 2ee a
pieture of a nebula made ar £/5 with a 10-
minute exposare on ASA 100 flm veu can
geb the same image density ot (700 in w
I-minu e exposiure on ASA 400 Hlim? You'll
probably get a simalar den=icy, if vou use a
film of the same “colee” and il the atmos-
pheric conditionz are equivalent. Your film,
however, will he faster and grainier, 2o vou’ll
lose same detail.

Well, what aboul making a 40-minute
exposure at £10 with the same type of
ASA 100 [ilm used in the original photo?
Here, vou'll probably get less image den-
sity because of reciprocity failure. This i1z
the inability of Elm te respond g2 well to
lowe levelz of light over long periodz of time
as it does to higher levels of light over
ahorter periods of time,

Becauvse of this prohlem, Kodak makes
special s series spectroscopic Glms (Le.,
law reciprocity failure) zpecifically for as.
trophotography. These films, 103aE (rad
zensitive), I0Ga0r (blue sensitiver, and 103aF

{panchromatic) are available from several
companies that advertise in the azironom-
ical magazines listed at the hack of this
manual. Tvpe 10320 iz best for galaxies and
reflection nebulae; 103aF 15 hest for diffuse
ternisziond and planetary nebulse; 104aF 12
good for all deep zky objecrs,

Exposure tumes will vary greatly depend-
ing upon film sensitivity, atmeospheric
tranaparency, and subject hrightness, Az a
starting point {when using the specrro-
acopic films mentioned above), try the fol-
lowing exposure times; star clusrers and
bright planetary nebalae — 10 to L3 min-
utes; diffuse nebulae =30 to 45 minures;
[aint galaxies — 45 to 60 minures.

The Off-Axis Guiding System

T guide vour telescope through a rime
expozure, vou need a way 1o establish an
in-the-field reference for image drift, You
alae need a way to guide at a much higher
power than is equivalent to the image
scale yvou're shooting at. The simplesr and
moat economical way te meet these needs
is to use the Celestron Off-Axiz Guiding
Svetem, This optional accessory vses a tiny
pristm to divert light from a 2tar at the edge
of vour photographic field up inte & high-
power 12, 0mm ceular with illuminated cross
haira. The off-axiz guider letz vou zelect a
star to guide on while making vour expo-
sure al the Cazsegrain focus,

Atrach the guider to the rear cell of the
Celestron and couple vour camera body
with the proper Tering, Uzing the 2lip-ring
of the guider. rotate the unit until & suwit-
ably bright star appesrs in the field of the
acular,

The task of finding a guide z2tar in the
field of the guiding evepliece will be greatly
simplified if vou use the following technigue

Alter attaching vour camera, locating
rhe abject, and focuzing, look through the
firider telescope for a suitable guide zrar
near the subject, Leosen the slip-ring af
the guider and rorate the guider until che
evepiece “neck” 12 pointing in the same
direction as the guide star appears to be
through the finderscope, Only a =mall
amount of additional searching will he nec-
ezaary to get che guide star vou ve selected
centered in the figld of the guiding evepiece.

Chances are that if yvou can't see a poten-
tial guide star through the linderscope, it
will bie rao faint to use zuccessinlly,

Focus on the guide atar by raizing or
lowering the guiding ocular. You should
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The Off-Axis Guiding System
(A Rear cell [B) Slp ring () Guider body (D1 Iy
miraiad rellzie acular Also shown is the Tela-com-
prassor 4EL And s ayep ece extender (Fl,

foene the image of vour subject on the
ground glass of the camera before forusing
the guiding ocular.

Using the declination zlow-motion con-
trel and che optional drive correctar, your
task iz to keep the guide star centered on
the intersection of the cross hairs Tor the
duration of the exposure, Many peaple fnd
it helpful to orient the cross hairs 2o that
movement along one cross hair i3 in AL
and movement slong the other 15 in
declinarion,

The cross hairs of the guiding ocalar are
illuminated by a red LED, which is held in
the evepiece by the set screw at the side of
the housing,

The bull is powered by a 8-vale battery
pack, which haz an on-off switch with a
variahle brightness control. Adjuat the
brightness of your bulb ta a level suitable
for vour guide star, but illuminate the cross
haira of the ocular no more than neceszary,

The Drive Corrector

The Celestron Drive Corrector makes it
poszible for deep zky photographers co
corpect for image drift in B.AL by speeding
up or slowing down the telescope's drive
mator. Located on the remote control pad-
dle, the fast (85 Hzlbutton increases the
drive speed by 429 and che slow (36 Haz)
button decreases the speed by 42%. In
addition, & vernier control allows vou to
dial in ather rates you may deaire — lunar,
sidercal or planetary,

Also included iz 8 low-voltage white
map-and-chart light that may also be used
for illuminating the cross hairs of the find-
erscope of of the Celestron guiding eve-

plece, Its brighlness is controlled by a
rheostat on the front panel of the unit.

The drive correctar, which iz raved [or
up o 2 watts gutpul. operates on 110 valt
G0 He household curvent funless ordered
differently . It will alzo provide stable 110
valt 60 Hz curvent from s 12 vole DO auto-
mohile harrery, Ballery terminal and
cigurette lighrer conmecting cables are in-
cluded, Fora normally charged battery, the
drain euring an entire evening iz insig-
nificant.

Operating instracrions arve supplivd with
the drive correcior.

Maore: It iz normal fand harmless) lor
your drive avatern 1o run somewhat noisier
when using the dyive corvector, The slight
buzzing results from the drive corrector’s
wave output form —square rather chan
sinusoidal.

(A1 DG I7vartar (B) Driva corrector

The DC Inverter

For those individuals whe are net inter-
ested in long exposure astrophotography
bur would like to eperate their celescope
from a 12 valr DO power souree, Celestron
offers the DO Inverter, Its basic function
i= to provide a stable source of 110 vale AC
powet for clock drive operation from a car
battery or any 12 volr DO source, The in-
verter also includes a variable-gpeed concrol
and low-valtage map-and-chart light with
a rheostat control.

As with the drive corrector. it is norimal
for the drive to run somewhat nosler when
using the inverter,

The Tele-Compressor

To he able to decreaze vour exposure
time in deep sky photography and ves
retain the same image density on film iz to
be able to reduce che effects of atmospheric
svintillation and guiding errors on vour
photographs. For this, we offer several pho.
tographic acceszorics: the Tele-Compreasor,



the Cald Camers, and the Schmidt Camera,

The Tele-Compressor reduces by one-kalf
the effective focal length of vour Celestron.
It, therelore. increases the photographic
specd of vour instrument (to £050 and lets
vou reduce to one-fourth the exposure time
for a given image density. Wich thiz acces-
S0P, yOUr image scale is alwo reduced, by a
factor of two, resulting in a civeular farmat
abont 8 inch in diameter on the negarive
for the C8 and a5 inch diameter civeular
farmat for the 4,

The Tele-Compressar i a converging
lenz mounted in a housing that threads on-
te the back of the OF-Axiz Guider, The
houging accepts yvour camera ring and
camera hody,

Fince the Tele-Compreszor [enz mounts
behind the prism of the Off-Axis Guider,
the guiding evepiece will focus at a position
further away than wormsl. To accommo:
date thiz change, an evepivce extender is
supplied.

The Celestron-Williams
Cold Camera

Dae to the insensitivity of certain films
to faine light, photography of din, nebu-
lous ohjects at the Cassegrain focus of the
Celeatron requires long exposure times.
Because of reciprocity failure in films,
doubling the exposure time will not doulle
the image density on the negarvive. This
mezns thar fainter objecrs reguire dispro-
pertionately longer exposure times 1o pe-
cord satisfactorily an film, Color flmes are
even less sensitive te Taint light chon black
and white films and require evern longer
exposure times, Additionzlly, the eolor bal-
ance of color films can change radically
during long exposures,

To help golve these problems, Celestron
affers the oprional cold camera. The cold
camera greatly increases flm senaitivity

(3t B times for color ilms and up to 15
times for B&W) and practically eliminates
aiy shill in eolor balance.,

The cold camera invreases Glm speed by
chilling rhe film to sub-zero temperature
thereby greatly reducing recipracity fail
ure. The cold camera, which uses dryv ice
For cocling, 15 avatlable in 33mm format
and couplez to the off-axis guiding avatem,

The cold camera makes i1 possible to
abitain spectacular color photoz zimilar to
those seen reproduced in astronomy mag-
azines and text books, The only limitations
are your photo rechnigues and goiding
ahility,
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The Celestron Schmidt
Camera

The ultimate optional aecessory for wide.
fiedd high resolution photography iz rhe
Celestron Schmide Camera, 12 extreme
photegraphic speed allows veu to photo-
graph rhe heavens with readily available
volor and BE&W filins using relstively short
exposure times. [18 large photegraphic field
allows you to capture, in intricate decail
an & single negacive:

« The entire Morth Amervics Nebula and
and companion, the Pelican Nebuls, with
their red Huorescence and ink-bleck
patches of dust.

Both halves of the Veil Mebula, with their
blue and roze-pink traceries set against
the starry background of the northern
Milky Way.

All of the Double Cluster in Perzeus, with
its flery orange super-giants scarrered
throughout and its hurdreds of outliers,
The complete apival of the Andromeda
Galaxy, its dust lanss backlic by the pale
vellow glow from within and by the pres
ence of voung blue-hot stars from without,
The Orion Mebula and the Horsehead
Mebula, with their dark clouds of obscur-
ing matter etehed sharply onto chei
paztel red, vellow and blue luminosities,

All af the Pleindes, blazing like sapphires
and enveloped in the blue, brushstroke
nebulosity familiar to all readers of tex-
bioks in astronomy. And these ave only
the beginning.

The 31" Schmidr camera ensily mounts
an the Celestron 8 telescape using existing
mounting hoeles, The 87 Schmide Camera
can be mounted in the fork mount of Lhe
CH. Request the publication, “Scfemdde
Coamera Operating Monwal' |price 3100}
for complete mounting and operating
instructions.

Caring For Your Celestron

This iz one of the mast maintenance-Iree
telescopes ever manufactured, Bul from
rime to time, adjuscments will be needed,
and there are corlain precautions that must
e taler.




Collimalian Adjusling Screws
14 Seconoary mirras housing 18y Collimation adjusting
soraws |01 Schmid] corrector plate (00 Serial Mombar

Collimation

More than hall of all telezcopes perform
poorly becanse their owners are not ac-
guainted with the technique of collimation
— the technique of aligning telescope optics,
Your Celestron was collimated at the fac.
tory, but if it iz jarred severely or under
goes sustained jestling, it might have to be
re-collimated.

Contrary to popular belief, collimation
is a relatively simple procedore. Collima-
tion simply means that the optical centers
of the optical elements are square-an with
each other, or perpendicular to the aptical
axis, THE ONLY COLLIMATION AD-
JUSTMENT THAT 158 NECESSARY,
O PORSIBLE, WITH YOUR CELES-
TROM 15 THE TILT ADJUSTMENT
OF THE SECONDARY MIRROR.

Ta check collimation, you’ll need a proper
light source. A hright star near the zenith iz
best (tominimize atmosphericzcintillation),
but Polariz will do alzo, Terrestrial ohaerv-
pre can use a bright “hot spet’ ahout 400
feet away with the Sun low and at their
back, A small bright reflection from a tele-
phone pole insulator or a plece of automo-
bile chrome will do.

During collimation, incidentally, vour
telezcape 2hould be in thermal equilibriom
with itz surroundings. If vou tranaport the
instrument between very great tempera-
rure extremes, allow aboul 45 minutes for
it to reach cquilibrivm,

Mow, using your 23mm evepiece, defocus
the telescope so the our-of-focua hlur circle
of your light source oceupies about a sixth
of Lhe feld-of-view. If the shadow of the
central obstruction (secondary housing) iz
not perfectly centered inside Lthe blur cir
cle, vour telescope is out of collimation.
(Even il the shadow appears centerad,
read on,)

To adjust yvour collimation, vse vour
zlow-motion controls to re-point the tele.
acope 50 that vou move the blur circle 1o
the edge of the field in the direction thar
the shadow is off-center, Then, using the
three sel serews at the edge of the second-
ary houzing, bring the blur circle back to
the center of the field.

Tighten the screw{s) in the direction
that the shadow is off-center and lonsen
the other scrowisl, Lightehin;r, the screwls)
te finger-tight only. Repear this process
until the Blur circle is again at the center
af the field.

CAUTION: THE TILT ADJUST.
MENTS OF THE sECONDARY ARE
VERY SENSITIVE, GENERALLY, A
TENTH OF A TURKN WILL COM-
FPLETELY CHANGE THE COLLIMA-

TION., DO HOT FORCE THESE
SCREWS., BE SURE TO KEEP AT

LEAST ONE SCREW UNDER TEMN-
SI0N AT ALL TIMES SO THE SECOMND.
ARY DOESN'T ROTATE ON ITS
SUPFORT, DO NOT TURN OR ADUST
THE CENTER SCREW ON THE 5EC-
ONDARY HOUSING, THIS HOLDS
THE SECONDARY MIEROR 1IN
PLACE! MORE RECENTLY MANU-
FACTURED UNITS USE A PLASTIC
MATERIAL FOR THE SECONDARY
HOUSING WHICH GIVES BETTER
THERMAL CHARACTERISTICS AND
NO CENTER SCREW 15 ON THESE
UMITS,

With the blur circle again centered in
the field, vou might find that the shadow
of the central ohstruction is still off-center
a bit. Repeat the collimation process until
the shadow is perfectly centered within the
circle,

Then, nging succezsively higher-powered
ceulars, until vou reach the highest power
peular you will be using, repeat the colli-
mation process as necessary, Collimation
at the higher powers (Gmim wp) iz et ac-
complished with the telezcepe in focusg, if
the seeing is goad,

Collimaring in focus, vou will be ohseryv-
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ing the Airy Disc instead of the shadow of
the centrol chetruction, This will appear
as a hright ball with a single diffraction
ring sround it. When rhe ball 15 exactly
centered mnside the ring, vour telescope is
callimated,

Lens Care and Cleaning

When vour telescope i= not in use, place
the lens cap an. cap the rear-cell apening
and store the telescope in vour carrving
case. Do this regularly and vour teleseope
should never have to be cleaned internally
or need to have its mirrors realuminized,

The corrector lens zhould be eleaned
anly when necessary. To remove loose dust
or dirt particles, use a can of pressurized
air or a camel’s hair brush, Then a phato-
graphic lens cleaner mayv be used with
whire "Klesnex or a nos-silicane photo-
graphic lens tissue to clean vour earrector.

DO NOT CLEAN THE CORRECTOR
WITH VIGOROUS CIRCULAR MO-
TIONS! USE A NUMBER OF TISSUES,
ANDTAKE A SINGLE, GENTLE WIPE
FROM THE CENTER OUT WITH
EACH TISSUE

Optics coated with magnesium flouride
are best given special care. A good clean-
ing solution is ' izopropyl aleahal, 25 dia.
tilled warer and two drops of bisdezradable
liquid dish detergent per each guart of
aodution, iSeap by ttself will leave a film. )

Be =ure to store vour oculars and other
visunl accessories inoa dust-tree environ-
ment when they are not in use. Celestron
oeulars have a thin anti-reflective costing,
If they need cleaning, use the formula
above, You can form a little brush out of
g piece of white “Kleenex™ tizssue to ge
the edges af the lenses.

It cleaning the optics of vour Celestron,
wyou might netice hairline slecks or tiny
pits on the optical surfaces of the primary,
sepcondary or correctar. There i3 no cause
for alarm. These do not affect the aptical
performance of your telezcope and are
congidered normal with large aperture
optice,

Also, if moisture has setcled out onta
vour optics, and vou are examining them
ar night with a fashlight, vou might no-
tice streaks on the elements produced
during final cleaning. Again, there iz no
cause for alarm, These do not affect the
qualicy of your telescope,

NOTE ON THE FLASHLIGHT TEST

— The reflectivity of the mirrors of vour
Celestron 1s tvpioally 8475, The transmis-
sian of the corrector 13 about 93 at each
aurface. Thiz means that 677 of the lizght
impinging at each mivrer surface i= scat-
tered and 6% of the light transmitced ar
each zurface of the corrector iz zeattered,

If vou nse a high-intensity beam at nighe
on these surfaces. so that the beam isn't

The Image During Collimation

LEFT: Blur circ e in tha cantar of the fleld of your
ta'gzcope. Secondary shadow wilkie the circle is
off-ganiar. Your scope is out of callimation. MIZOLE
Torezolimale, re-goint your telescoge to move blur
corelato adge of teld indirection shadaw is 0" center
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RIGHT: Than move crcle back 1o center of figls by
tightening and loosen ng apprepriale collimation
scraws, Hara youtighter sereaw B and leosen A and
C. {The screws are or ented as saen from tha back

of your te escope )



reflected directly into vour eve and the
pupil remaing essentizlly darvk-adapted.
then this small amoeunt of scatter appears
much larger than it is. Under these condi-
tions, even perfect optice will appear
rerrible.”

Adjusting the R.A. Clamp

The pressure plate activated by the [A
clamp is subject to wear over a period of
time,

To nighten the BA, clamp, remove the
clamp lever and tighten the exposed serew
tusing & screwdviver) so that yvou can't ro-
tate the fork rines manually bt can just
barcly rotate them uzing the B A, zlow-
maotion knob, Replace the clamp lever in
the lock pozition, with it peinting ro the
left. When vou unlock the clumyp, the tines
should swivel wirth a barely perceptible
amount of drag,

Adjusting the Dec. Clamp.

Over a perind of rime, the Dec. clamp at
the top of the fork tine mayv become too
lpoze, Ta tighten the clamy, loozen the lock
nut, advance the clamp and tighten the
lock nut.

Findarscope and Dee. Clamp Adjustmanis
141 Lok nul (Bl Dec. clams lever ' Findarsconn
ol ectve (D) Lock ring 1E] Aligning screws

The Dec, Slow-Maotion
(A1 Cec. slow-mation «ncb (81 Tengent arm () Tan-
gent seew (20 Lock nut (E) Cone-point screw

Adjusting the Dec,
Slow-Motion

Ower a period of time, the action of the
Dee. elow-motion centrel knob may he-
come oo looae,

To vighten the Dec, slow.-mation control,
lopzen the lock nut at the end of the tan-
gent screw and advance the cone-point
screw until the Dec, conerel iz tight enough,
Hold the cone-point screw in the desired
position with a serewdriver and tighten
the lock nut with a wrench.

Checking Your Dec. Setting
Circles

The declination setting cireles of vour
Celestron should be aligned =0 thar the
BU7-H07 Line an each parallels the optical
axis of vour telescope. When the oprical
axis of vour telescope 15 parallel to the
polar axiz of vour telescope, the Dec. cirele
ahould give a reading of 90° (if necessary,
make this adjustment, approsimacely, be-
[ore proceeding).




T zet the cireles accurately, first orient
vour telescope tube with the inderscope
up. Then center an object such as a 2tar or
o planet in the field of your main optics,
More the Dec, reading on one of the circles.
Mow tumble the telescope tube in both 1A,
and Dee, until the finder iz under the tube
and you have the same star centered in
the field again. Mote the Dec, reading (on
the same circle). [t should be the same asz
before. If the veading is not the same,
you'll have to rotate the cirele back to its
proper position. The correct pozition will
he zuch that the coordinate exactly half-
way hetween vour first and second readings
is opposite the Dee, pointer, For the great-
est accuracy, repeat this procedure until
the identical reading 15 obtained after the
tube iz tumbled. This will also be the cor-
rect reading for vour other Dec. circle.

The Dec, civele is held in position by a
circular retainer plate, which iz held in
place by a small screw at its center, Loosen
the sorew hefore tryving to rotate the circle,
and after setting the circle, tighten the
serew 50 the cirele can't rotate,

Adjusting the Drive Motors

The gearz of the clock drive motors must
be properly engaged with the drive gear of
vour telescope. If the gears are too loosely
engaged, the resule is backlash; if they are
tow tightly engaged, the result can be an
irregular drive.

To check for loose engagement, lock the
R.A. clamp and gently jeg the fork tines
back and forth in BAL I vour BLA. clamp
is properly adjusted and chere 1= play in
the tines, your clock drive gear cogagement
is too lopse {greater than § on right ac-
cention circlel,

Tao tighten the engagement of a motor
gear, disengage R.A. clamp, loosen the
two zcrews holding it in place, push the
small end of the motor toward Lthe center
of the telescope and retighten the screws,
IL may help to wedge a screwdriver in to
push the motor toward the center of the
drive base [Caution—just to move and
not pryl, To loosem the engagement of a
motor gear, press the motor awayv from
Lhe center of the telescope slightly.

The Finderscope
The finderscope should be sligned with

wour main optics for Lthe distance at which
wou are obaerving, The finder may he

The Electric Drive Mofors
1&) Botiom of drive pese (31 Driva mators (2} Malar
maunling serews (D1 Power cord racegtacie

aligned by using the three screwsz on is
halder bracket to pesition the finder's cross
hairs aver the object that is centered in the
main optics of vour Celestron,

The focus of the finderscope has been
set at infinity. If vour eyesight callz for o
different focus, vou can change the focus
by unthresding the knurled lock-ring ar
the back of the objective houzing and then
turning the abjective housing until the
view appears sharp. Retighten the lock-
ring alter you've adjusted the foeas.

Returning Your Instrument
for Service

Rarely is it necessary to return a Celes-
trom for service, 1f ever o problem does
neeur, it probably ean be salved by tele-
phone or mail. So, if vou encounter a
problem not covered by this manual, call
or write us first before returning vour tele-
grope, I it is decided that vou should
rerurn yoeur instrument, be zure Lo include
a covering letter fully detailing the prabe-
lem and also include vour name, address
and phope number,



Appendix 1
Basic Telescope Specifications*
STRON § E

Clear Aperture | [ a”
Light Crrasp
tecmpared tounaided eynl 1E8x R0

Casaegrain Focal Length, . L
Magnification Hange ... ... Sa
Resolution {Dawes Limit .5 arc sec
Lines P'er mm
Mirrar
Coatings.. . .. . min
Faintesl 5l.-=.|d.r "'-!I.m-ul e . 14
I'hotographic Specd
ifocal ratioh. £ £10
Image Seale ) L2 imehk T2 inch
Field (35mm larmaty
al 30 vere ™ 4.5
L ELLTI N | PR 1h.2
al 100D, . 19'5 12.6°
Muminared Field . 2,76 circle
Mear Forus 2h
Socondary Ubslru.l,ar: 1 ET G
Finderscope. . . - A=Ay
Evepieces: {5- ‘JE l'.'IL'I ...... A0mm-50x
a1 0T, E5mimi-Hl
Star Dringonal . 1
Hetring Cirele L n'u.-lx"'
Roaidrivan: &
Dec. ... 47
Dizive Gear 'I]l'rm- =r Falkl B spur
Polaris Axis 1% L3
Thameator . tapered tapered
Elecuric Clac P Llr..f.-
1110y, B0HZ wiless
otherwise specified) ... .. i walts 6 watta
Slow Mations . . . Marual Manual
Photographic Accesaories Opticnal  Optioral
Weighr .. o o Mk 21 Ihe
Sire — "'.hw ng |’]. wr CETRAURLET 9U1EURd4Y
CAUELETR2T 1ETRIE RS0
28 |he 43 b,

'Sph' ficatioms mny ho 1‘.‘|'|"|"|il3'ﬂ withaut notification or
abligation to exicting aguipment.
Appendix 1T
C5/C8 Heference Table

Celestron & with Tele-Extender

Phota-
Focal Visual grephic
Length  Magniti- | EFL  Meagnifi-
of Ocular  cation Mo, (mm) cation*
Bmm N0x 2B 35185mm 720
Amm 140 FA180  24930mm  479%
12mm 106c  BA140 177BOmm 360«
1Bmm TOx B0 11430mm P26y
Z5mm 0% KGO TE20mm 166y
Celestron & with Tala-Extender
Phato-
Focal  Wisual graphic
Length  Magnifi- f EFL. Magnifi-
of Opular — cation Mo {mm} cation®
gmm 36x 4235 57N 0mm  V1GHx
Smm D M99 3861Imm Tt
12mm 16ax 11140 23450mm S60x
18mm 1152 180 182490mm 360
25mm Ay fIED 121%0mm 260
Llmm G0x 1138 11 0rmm 1400%

*Compared to normal S0mm camern lens

]

Appendix 11T

Alphabetical Listing of Bright Stars

1870 Position
D,
"

+aH3E

Cam-

Appar-
enk
Conslel- Magni- KA.
Biar Iathon tuwde (him)
Achernar Eridanua LN DAy
Arrux Crux 14 1223
Aldebaran Taurus 11 0434
Altair Anuila % 1948
Antares Scorpius 1.2 LREA
AFCLibrE Heabes 0.2 1414
Rellairix Cricn 1.7 24
Betelpeuss  Uricn al LT |
Canopus Carita =08 el
Capelln Auriga a2 2314
[repasty Cygrus 1.3 2040
Farnalhau Piscis Avsr 1.3 FER
Follux Gemini 1.2 -3
Procyvon Cants Minar 5 073E
Eegulus [ 1.3 LT
Rigal Drion i3 [0 3
Higil Kent Cerntawnis .1 1438
Sirius Cunis Major — 16  DR44
Spicn Wirge 1.2 1383
Tureis Llarina 22 oaLg
Vega Lvra ni LA
Appendix TV
The Messier Catalog
155
Coordinates
Dorig- R.A, Do, Tvpe
natlon (h'm} Con, Mag. Objest ments
M1 G5E3 Tau B P Neh.
M2 2132 Agr A Gl
M 1341 Cn L Gl
M4 &2z Soo & GLCL
M5 1617 Ber i A GlLCl
ME 1738 Son -] O 1L
M7 1752 Hew L] O €1,
M8 1R S T 11, Mok,
ME 1717 Oph T 1
Min 1655 Oph 7
M1t 1E4G Ser &
M1z 1644 Oph T
M 1641 Hur L
14 1735 Oph &
MIls alaz Peg ]
Mii 1817 Sar [
M7 (LIF] Har [
M1s 1814 Sir &
Ml 1700 Oph 7
Ml 1800 Hgr [
M2l 1803 Sgr 7
Maz 1634 Sgr [
Mz 1755 Sgr 7
M2 1817 Sgr §
MED 1530 =t -
MzR L1524 Sl L)
My 1953 Wl 8
M2 18EE Sgr 7
Mt 2023 Cye T
Mk By k] Cap -1
M3l L At §
Mg LU +A04 Al L
RS EE [ e +A030 Tri 7
LSRR 240 +4234 Par 3
M35 GEOT 24200 {zem §
M35 0hkE +idis Aur fi
MAT [ +3%33 Aur [
o R ] +3540 Aur 7
Mz +4818 Cup ]
8 e - = - = -



(RN 548 —2044 Cha 6 Cp. CL, Appendix V

WL a4 =0524 fricn & I Meh, * 5
MAZ  05M 0817 Orlm B D oMb Recommended Reading
AEE] xR +1948 Cne 4 Op, 7] "

Man @G +2402 Tau 2 Op, L * Murmerous excellent works are available in Lhe felds of
b ] a4 —1445 Pugp [ Op. CL astrenemy or photography from the following publishens
M4T - 5 = - - o diztributors:

M4ABR nELZ2 =148 Hyva - O, 1L

M4 1228 a0 Vir g El Gx, Eastmian Kodak Company, Dept, 454

M0 [ —{HL8 Mom 4 Op. CL Rechester, Mew York 14650

Mal o138 T2 CVn 8 SpGr C Ask for “Index o Bodak Information”

Mb2 233 +=H1 26 Cos 7 O 1,

MaE3 L3z =18 Com & GLCL -

M3 1558 -3031  Sgr 4 GLOL ITSI"’.'_L,A.' r:'ﬂ

MEE lmER =3100  Sgr 6 GlClL et L S

MESE 1915 3T Lyt a GL Ol Dakland Garders, N.Y 113654

M&7 1353 A Lyt a E Meb, Ask for ~List of Astronomlcal Literatune.”
MEA 1#35 = 1158 Yir a g, G,

Mg 1241 =148 ¥ir o ELGx. Sky Publishing Corporation

M 60 1242 +1143 Wir ] ElL Gx. 49.50.51 Bay Siate Hi.

MAL 173 + s Vir 1N Sp, Gx, ) i

MEZ 6% —ao0s  Dph T GLOL C"ml”“_",#' i W

W63 1315 +4311 O 0 Sp.Gx. Ask for “'Bcanning the Skies

Mg 1255 +2141 Com % Sp.Gu, ”

M&§ 1117 1317 Les B Sp.Gx  * MAGAZINES

ME8 e 13l Lew B BpGx " Asfromamy

:ﬂﬂ ?}:;g ﬂ-éjﬁ: ;ﬂf E gp-g‘l- 411 E. Mason St.. éth Fir

A 2 2 Vi B LCL . ” T R

MeEa &2 -312  Sgr 8 Gl I, i e

MO 1881 —32m Ser 10 GlLElL Sky & Telescope. Address Bky Publishing Co., 45-50-51
[N} 1852 +1HIG Sga a GOl BRay State Rd., Cambridge, Mass. 02138,

Mvz 20532 —1230 Aqr 1 GLEL

M7 - - - - -

K174 L35 +1548 Pag 1 Bp Gx

TS 2004 = Sgr B GLCL

M6 aL40 +5125 Per 12 P Nab .

M7 01 D005 Oet & Sp. G Appendix VI

MTE 0545 43 O 10 [ Neb Celestron C5/CR
M 0523 =243 Lip & Gl L i

Mal 1616 ISR S 8 GLCL Permanent Pier Plans
Mal ITEE ~G812 LIMa H Sp. Gx b

a2 5 +BE5) Li%s t] sp s "

M43 1335 =2 Hya 1 H5p. Gx

M4 1224 =103 Vir ] El G,

MaL 1204 +1821 Com ] ElL e,

MEs 1225 + 1308 Yir 1m0 ElL Gs,

Mar 128 +1233 Wir i1 El Gx.

M3 L2an =145 Cim 1 BpGx

M L2 +1243 Wir e EL Gs,

Mo L2ad =1434 Cir 1 Bpoix

Mal - = - B
Ma2 L717 =411 Her L Gl
Mad 342 248 Hup G Op. ClL.
M 125 +4117 Chn & Hp. G,

Mt L +1152 Lea W 2p Gx b

MbG 1045 +1158 L a [ hy

M§7 1113 43517 UMa 12 B Neb, ¢ - A

Mg o1 s Com 11 8p. Gx. - D T woreem
M35 1317 41438 Com 10 Sp. Gx T }'/ r CLEARNALE Fon
Ml 1 FL358 Cam 11 8p. Gx, & R NN EER
BIDT 140 +E4M UMs 10 8p. Gx. ,_f@.‘ - TR HSLE ALGTTED
Mz 1505 +8557 Diva 11 Sp, G, v 1™
Mk o RRLLEE] Cas 7 Op. CL - _'E' | -

MIM 1238 —1124 Vir SpoGx. " | Ty T 'J_'
MG 1046 415 Leo Sp. Gx. | TR o,
MIOE 1218 +4728 Cn Sp. Gx. ‘f*p"‘:"q"'l" ¥ |-—-' --....__H

Mg b +h551 Uka Bp. Gx. oL Ll
MI0E 1156 +hial Tk Sp. Gx. it Couchars

ACED

1 ECRARLLY 52,
| POWER CORD J_'_'_,-' AW 8T DU CIRGLE

i
a
7
M107 1431 —1358 Cph Hl GL L
1
1

-0

E MAEL HOLE | M CLERAAMCE HOLE

- |
Bp. Gu.-Bpiral Galaxy, EL Ga-Elliptical Galoxy, Op. CL. "0 .
Open Cluster, G1. CL-Globular Chster, P, Nab -Planetary L e PLATE W1 B A e

Mabula, T, Meh,-Diffuse Mebula, uTaTa 76 L TIAL Mo

*Dharores well-knewn shjects of specinl interps:. //////;;é;}ﬁ @E’/ ,/I‘z//:';’:/:/}/;///

a0




021 SN NI Q3LNIEd

I_JQZO_I_.(ZIMFZ_ £0506 v ‘B0URLIO]

18841 BIQUINIOD S8R

ZOIPWMI_ mo suoleay awnsuon Jabeuey

J0RjUOD "asue SWa|qoid AjueLiem §|

‘21ElS 0] 31BS

wou) Area yoigm sybu saylo aaey osie Aew nod pue ‘siyBu (eba) oyj1oads nok sanb Queem sy
“Auedwos 1o uosiad

Jayyo Aue Ag “nedas pezuoyineun Jo ‘Bulpueysiw ‘asnge jo saseo ul A|dde Jou s90p AJuBLIEM SIU |
‘predadd 1yGialy —paseyand aiaym Juswys)|qelsa |1elal

2y} 1o Auojory uolisalan aul o) 1onpoud ay) wnjas aseajd Y10eyap 1onpoid (paluBLIEM) B 10 JUsAE U|
‘NoA 0} 1502

ou e ‘uondo s,uonsa|ad e ‘pasejdal 10 panedal aq 1M 1onpoad syl pouad Ajueliem ey) Bunng
‘pousd fueiem syl Buunp

salaysuel) Juanbasqns Aue pue Jsseyound [elad [eulBuo syl Jo 1psusg oyl 10y S1 AUBLEM SIYL
‘(pasiaoad s1 1onpoud ayy alep ay) Bulag sseyaund) aseyound Jo alep Sy} woly
Jead ||ny e Jo) diysuewisiom 10 S|BLSIEW Ul sloajap lsuielie pajueiem ale S1onpold UoIISEEY |1y

Aueuep teap auQ ||n4

BALNYHHYM LONA0OHd HIHLO 77V S3035H3IANS ALNVHHYM SIHL

E



Celestron International

2835 Columbia Street = Box 3578 « Torrance, CA 90503
Phone {213) 328-B560



