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Dr Moon recently purchased an 8 in Schmidt-Cassegrain telescops for the club. At
the same time he gav: the 124 in Cave scope to the e¢lub. TIn the last year SAkAA has
grown quite well, In this writer's opinion, the club is at an all-time high for po-
tential, Merbers, Mike Cox and Kelly Knowlton are building scopes. Kelly has com-
rleted an excellent spectrograph. His work at present is limited, due to schoolwork,
to minor mechanical adjustmenta on it, \

More and more members are becomlng interested in photography. With the Celestron
B, photozraphy is almost automatic, One night I decided to get a picture of the moon
at prime focus with the new scope. I climbed to the observation platferm with the
seope on tabletop stand, The cbserver scon finds out thet he must be in & reclined
pesition to focus on an object near the zenith. HNow, on my side, with a2 cold morth
wind blowing, my shot was spofled because I was shivering enough to cause the whole
platform to shake. This, however, iz the fun (and dogme) of amateur astronomy. I
hepe the celub ein work on spectrography., land near Mathis Fleld may scon be available
to the club, Away from city lights, the Celestron will surely astound us.

In additien to the great gift of Dr Moon, Mr Windell's kindness should be noted.
He gave us bolts, ineluding spares, to mount the scope on its pler. He gave us a
level to use with the telescope. Thie is typleal of suprort the club has been given.

I've just recelved Scientific American in the mail. #&n intriguing account of Mars
is included. Since Jupiter will te our next topic of discussion, on fApr 7, & final
note cn Mars is here made. The 201 pictures of Mars sent back by Mariners & and T in
July and fug of 1969, have been exhaustively studied. Computers give the photo experts
over 3,500 different versions of the terrain photographed. Evidence of atmospheric
clouds and haze, the character of the South Folar Cap, and the three types of land
structure seem to be the primary concern of the professionals, The maximum resclution
of 0.3 kilometers on many of the photos helps the men involved to plan the 2 photo=-
misslons for later this year. The pictures show that Mars lacks dense clouds, but
thin haeze-layers above the limb of the planet seem to be present. "Afternoon bright-
erdng" 1s observed and it is nrt known whether this is a surface phencmenon or an
atmospheric one.

The Mariner pictures show excellent views of the South Polar Cap. The investiga-
ting team reports that the Cep is frozen carbon dicxide with a maxlmm thickness of
"tens of meters,” The polar reglon exhibits cratering and marked varistion in bright-
ness, This varlatlon 1s attributed to "differences in related frost textures and to
the local history of evaporation and sublimetion.t

The terrain deseribed as chaotic or festureless cortimies to mystify the Mariner
investigators. The chactic terrain covers more than & million square miles and has
no exdaet eounterpart on the earth or the moon, The featureless part is represented
by Hellas. Hellas is devold of any topographic feature larger than 500 meters. One
hyvothesis stetes that Hellas' surface is kept in fluidized motion by the venting of
volesrie pases. Despite the cutcome, Mars will be = fasclnating object for the geo—

physicists! O M 4 H N OB HN
Some notes from your Secretary

It appenrs that we shall be losing Steve, and ks many contributions to 3RAMA
activities before the year is out. He will be heing off to University. We are glad

to have his notes in SEH Jourmnal, above,

If the Mentor of SARAA can buy the club such a fine instrument as Celestron 8, in
addition to all his other continuing assists to a better and virile association of
astronomers, it sesms that every one of us should do mo lass than learn, learn, learn
to use and care for every ons of the items at tha club's disposal. This special
issus of S&H risks the wrath of Celestron Co by reproducing the set of instractions
they furnished, so that every member can have his own cupy for study. 30 study!




CELESTRONK & COFERATING AND MAINTSMANCE MAMAL

Your First Leok

Tou will no deubt be eager for your first lock throurh your new Celestron 8,
e, thareafcere, urte 79u te read first the first sscsticn of this csarntiag mapael
8o that you will acquaimi yourseli with some of the things you cea da o+ con't
do wilh lhis instmuest. e weri your first view tlrouzh the Celestron & to
be pleasing &md create a laeting good irpression If yeur first lock is in the ..
evening when a muon is avallable in 1st quarter to Jrd quarter phase, it wiil
present 2 fine and lasting first view through the Celestron 8. The instremant
was fommed and tosted at infindty with the 25 millimster coular and i1he star
dizgonsl in plase, It should, therefore, be near the correct fozus for you to
lock at the moon or ohjests ot infinity, Again, however, we urge you to review
the check 1list of items included in the shipment and read the secticon on focusing
and cellimation to make sure that the instrument is performing satisfactoraly.

Focusing

Focusing of the Celestron 8 1s accomplished by moving the primary mirrer
in respect to the secondary, This 2llows & véry large range of focus from
within 35 feet through beyord infinity. Pocusing is accorplished by turning
the knurled knob locaited at the right of the eyepisce drawtube. The full foeal
travel is 32 compleie turns of this knob, and infinite focus is at about 20
turns counterclockwise from the end of this travel,

Since a8 very large amount of foeal travel is available it is not teo
difficult to get lost on the feeal travel. If you are trying to focus on a wvery
falpt object and you are far out of focus » ¥ou will be lost and will not know
which way to turn tha focus kneb. If you find yourself in this situation it
is best to point the telescope at some bright or high contrast object, remowe
Ehﬂ eyepiece and find the focal position by moving your eye towerd the eyepiece

rawtuba,

If the foeal position is ineide the drawtube the object will tend to grow
larger as you move your eye toward the eyspiece drawtubes, If the focal plane
is behind the eyeplece drawtube it will pass through a blurred position as you
meve your eye toward the eyeplece drawtube,

If the focal position is inside the drawtube, turn the focal knob
counterclockwise to push the foesl place ocut to its correct position whieh is
about coincident with the end ef the eyepdece drawtube, If the fosal position
i€ far out beyord the eyeplece drawtube, turn the focus knob clockwise to pull
the focal plene into the correct position. Of course, when the diagonal is
in place the emd of the syepiece drawtube menns Lhe output drawtube of the
diagonzl.

Collirstion

At Jeast 50% of all telescopes give poor performence due to the fact that
the coillmation adjustments are misaligned and thot the telescnpa usar is not
aecquairtsd with the techrdques of recollimetion. ©-11'mati2n means that the
optic:l elements of the telescope are all positioned se ihat thoir optiezl cen-
ters coinelde with a given line and thet they are tiJied 3o thot thelr indivi-
dual opticel axes also coincide with a lime throwgh he optieal axis of the over
all instrument. The Celestron Telescepe has 3 m2in opticel elemants; the
corrector lons, the primary mirror, and the secondary mirror.
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to a line drawn from the center of the eyepiece drawtube through the center of
Lhe ascondary toward the object being viewed, Two of these adjustments are
factory prealigned and perminently fixed in the Celestron 8, The primary mirrer
is earefully adjusted on instellstiecn so that its optical axds ia squared on
with the baffle tube on which it is mounted. The eorrector lens has been care-
Mully edged so that its mochamical center and optical center coincide., The
sacondsry mirror 12 fixed over the optical center of the eorractor lens. This
mears that the only adjustment ls the tilt adjustment of the secordary mirror.

Celastron 8 € 1limation Procedurs

The Celestron & is o rugeedly built telescope and should retain collima-
tien unless dropped or severely hamdled in transpartation. A misad justment in
the collimetion esn esricusly zffact the resolving power of the instrument,

How To Cheek Collimation

Using as high a power eyupisce as the seedng conditions will allow peint
the instrument at a star nenr the zenith. Now defogus the telescope so that
the cut-of-foeus blur circle occupies about 1/3 of the field of view. TIf the
shadow of the centrsl chstruction is not perfectly centered, then the instrument
is out of collimation.

©

Fig. 1 Fig 2 Fig. 3
Collimation 18 out of ° To recollimite ; Tirst Bring the image back to the
ad justment if the move the image to the center of the eyepiece field
cut-cf=-foeus blur edgs of the field of using the tilt adjustments

circle of & star image view in the direction ol the secondary mirror.
shows the shadow of tha that the shadow is off Correct ecollimatien is indi-

obstruction off center, center by repointing cated by the cut-of-focus
the telescope with the blur circle of a star
slow motion controls, appearing concentric.

a. If the instrument is dut of collimation as indieated by the sut-sf-focus
blur eirele not being concentric as in Flg. 1, first shift the image to the edge
of the eyeplece field in the direction that the shadow is off center by re-point-
ing the telescope - Fig. 2,

b. Using the amall Allan screws which are the secondary tilt adjustments located
on the cutside front"end of the tube assembly nesr the =center of the corrector
lens, bring the imapge back to the eontsr of the eyepiece fizld. In this case
set screw "b" is tightensd slightly, and set screws "A" ard "CY zre loosened
slightly.

©s Repeat steps a and b until the cut-of-focus blur circle appears parfectly
eoncantrie,

d. If you hove a higher power eyepiece available (6MM is adequate) shift to the
higher power amd repeat. At tigh powsr if the seeing conditions are pood, final
collimation is best sccomplished with the Trstrament 1o foeun, Adjnst the col-
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limation as in a and b above, but this time cbserve the Alry dise (the brighter
central maxima of a Jrd magritude star), and make it appear concentric with the
faint ring which will appear around it,

Caution: The tilt adjustments on the secondary are very sensitive -
a tenth of 2 turn will generally completely change the ecollimation,
Also, keep the three screws under tension at all times so that the
secondary mirror cannot rotate on its mounting. Do not ad just
the center screw,

Megni fieation

After you have used a large precision telescope such as the Celestron 8
you will scon be discussing optimmm magnifiestion for a given celestial cbject,
réther than "How much power can I use? The actual magnifieation of a given
instrument is determined by dividing the foeal length of the objective lens
system by the focal length of the eyeplece used. LAt the eyepiece position the
effective focel length of the Celestion & is close to 2,250 millimeters. The
following tabulation gives the magnification for the varieus eyeplaces included
with the Celestron € or available as accessories.

CCULAR MAGNIFICATION
L0mm 56 power
25 90
18 125
12,5 180
9 250
& 375

Faint stars even through large telescopes subtend an angle much smaller than the
theoretical instrument resclution. The diffraction 1imit of a telescope, there-
fore, determines the highest power which you cen use under perfect seeing condi-
tions. In an 8-inch telescope at 160 powsr you can just detect a small rourd ball
for a faint star, This small round ball is the piry-disc. Using the Celestron &
at 375 power this small round ball is clearly visible ard dominates.

The optimum magnification for a given object will wvary from 50 to 400 power
with the Celestron & depending on the naturs of the object and the sesing condi-
tions, If you are viewing a galactic cluster the cptimmm magmification is the
lowest power available, If you ars viewing a planet the cptimum magnification is
the mghest power that the seeing conditions will allow. A good working magnifi-
cation for the Oclestron & is in the range of 50 to 180 power.

The Stellar Coordinate System

Consider as the ancients did that all the stars are on the inside surface of
a hge ball and that we are located in the center of this ball. The earth rotates
on 1ts axis inside of this celestiel ball., The axis of rotatien of the earth
points at the celestial pole. The pole star, Polaris, is quite close to the celes-
tial pole (approximately 0.8 degrees off). The celestial equator is simply the
projection of several star catalogues and atlas's which catalog the position of all
of the stars visible to the unaided eye and many of the fainter celestial objects, *

The coordinate system gives these positions in hour angle and declination
angle, The hour angle is the rotation of the celestial sphere of & given object
from an arbitrary fixed referenoe. The declination of & given celestial cbject is
the angle measured from the celestial equator toward the north pole as plus and
toward the south pole as minus. As an illustration the bright star Vega has coor-
dirates 18 hours 35.2 mimtes in right ascension and plus 38 degroos L mimutes
in declination.
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Polar Axdds £14 gnment.

The Colestron & is equipped with an aceurate clock drive in its base which
compensates for the rotation of the earth under the ecelestial sphere, The cocordi-
nite system of the Celestron £ is also calibrated to match the coordinate systom
of the celestial sphere when the bass of the telescope is properly set. To accom-
plish the setting of the base of the telescope set 1t on 1ts equatorial wedge and
pednt the instrument so that the tube parallels the fork tines, WNext orient the
teloscope until the polar axis points in the general direction of Polaris, Rotate
the telescope ebout its polar axis se that the declination axis is at right angles
To an imegipary line passing from the pole star to the 3rd star in the hapdle of
the Elg Dipper. Yow swing the frort end of the telescope away from the Big Dipper
slightiy so that the declimation setting eirele reads 0,8 degrees. Next looking
through the finder telescope adJust the equatordal wedge so that Polaris is on the
eross halrs of the finder scope.

cetting Circles

The declipation setting cdrcles are fixed relative to the optical axds of
the instrument. ‘hen the optical axis is parallel with the polar sxis of the in-
strument the reading on the declination setting cirele should be 90 degrees. This
can be checked by pointing the instrument st a bright star near the celestial
equator. First note the reading on the declination setting circle then tumble the
telescope 120 degrees in both declinition amd right asecension.

Repoint the telescope to the same bright star near the celestial equator.
The declimation sstting eirele reading should be the same as in the pravious sight=-
ing. If mot, note the difference in reading and reset the declination setting
cirele to helf way betwesn the two settings, (The declinatiecn setting circle is
fixed to the declination axis by the small Allen head soraw at the center of the
declination setting eircle plate, Loosen the screw before attempting to rotate
the declination setting cirele, After the declimation setting circle has been
reset, tighten the screw 3o that the eirele eannot rotate),

The right ascension setting cirele is driven by the master drive of the
Celestronm 8. It will accurately indicate sidereal time once set and so long as
the telescope drive is operating. To set the right ascension setting eirecle point
the telescope st a bright star nesr the celestial equater of known right ascen-
sicn, Rotate the setting cirele until the pointer indicates the right ascension
of the object to which the telescope is pointed.

Finding Objects With The Setting Cirele

ifter you have properly set the equatordal wedge of the Celestron 8 and hawve
set the right sscension setting eirele you can peint the instrument at many of the
faint celestisl objects by translating the coordinates of these cbjects to the
setting circles of the Celestron 8 Keep in mind that the field of view using the
L0 millimeter ocular is only 0.5 deprees, TYou must, therefore, set the circles
accurately and make sure that the polar axis is pointed accurately at the celestial
Pela. Further be prepsred to sweep a degree or twe in both directions in finding a
given cbject to compensate for amy error in pointing.,

Slow Motion Controls And Clamps :

Mamal slow motion controls and clamps are provided on both awes of the
Celestron 8. The declination clamp is the small knob at the top of the laft fork
tine, The declination slow motion control is the small knob at the base of the
left fork tine. One turn of the declination slow metion control knob moves the
telescope approximately one hour in time. The deelination clamp i8 a 3-inch band
which is adjusted by the declination clamp, This should never wear out and is
adjusted simply by tightening or loosening the deelination elamp knob.
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The right ascension elamp 1s a small nylon ball which presses against the
slde of the right ascension main drive gear. The nylon ball is a wear point and
1a adjusted by removing the set screw from the center of rotation of the right
ascension clamp., After removing the top set screw you will find underneath the
sot screw another similer set mcrew. Hotate the lower set screw clockwlse to
accomplish the desired drag when the clamp is rotated fully clockwlise. After this
has been accomplished replace the set screw which holds this position. It 1s best
not to overelemp either declination or right asecension partieularly if you have
other people at £n abserving session. Novices have a tendency to try to horse the
telescope around overriding the clamps.

Terrestrial Viewing

The Celestron 8 may be used as a terrestrial telescope. The fork mount
serves &3 an 2ltitude azimuth mounting when the base is set up-right on a table top
or other support. Erect images are provided by loocking down into the diagonal er
by using the straight-through image eracting system provided as an optionsl accessory.
Keep in mind that no telescope ecan cut through for, haze, or mist, mor can it quiet
turbulent air waves. To avold disappointmant your first terrestrizl views should
be of nearby objects. A bird, treae or flower or perhaps a street sign about 100
feet away 2nd not across hot pavement. After a little experience you will appre-
eiate the best type cbjlects to view with a teleseope. You will generally find that
the 40 millimeter ccular is adequate for terrestrial viewing.

Ians Care And Cloaning

1. An eyeplece cor cap should be kept in the eyepiece at all times to prevent
dust end vapors from entering the tube thereby contaminating the first surface
mirrors. If this is done repularly the telescope should never require clearding
internally or the mirrors ‘realuminized.

2, When not in use the telescope should be completely covered with the plastic
cover in which it was shipped, or it should be placed in ite carrying case.

3. The corrector lens should be cleaned only when absolutely necessary. Use a
eamel's hair brush to remove lonse dust and dirt. A glass eleaner such as Windex
or regular lens solution may be used along with Kleenex, 3Soap is not recommended
ag it lesves a film. When cleaning the corrector lens front surface do not use
vigorous eirenlar motions. A single grain of sand if present could severely sleek
the front surface of the corrector using this approach, Use a mmber of soft
faeinl tissues, take a single swipe from the denter cut with each tissue, The
seme eare sheuld be used in cleaning the corrector lens 88 you would use on your
fine resding glasses.

Exterior Finish-Clesning

The velvetone finish of the Celestron 8 mey nppesr delicate - this is not
the case, The finish colors are accomplished by mixing tiny cclered glass beads
in a clear resin material. The resin matarial which holds these beads is almost
impervious to most clearing solutions. There are several appreoaches which you could
use with good success in cleaning fincer marks or grease spots from the exterior
finish of the Celestron 8, A small bristle brush such as used fer serubbing dishes
or cleaning fingernails in econjunction with socap and water is a good approach. A
felt tipped dry cleaning solution bottle such as used for spotting clothes will
work rieely. Acotone with Kleenex tissues if used sparingly will remove-greagse
. 5pots quickly. ’

The Solar Te:leumpa'

Caution: Resd this section before pointing the Celestron B8 at the sun.
Fermenent eye damage can result slmost instentanecusly by loocking at the sun with
any optiecal instrument which inecresses the light grasp. Do not place your eye at
the eyepiece of the Celestron 8 or its finder scope until you have = = -
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= = = until you have thoroughly reviewed this seection.

Solar Observing By Evepiece Projection

By far the simplest and rewording technigue of observing the solar disec is
by Eyepiece Projection, It is accomplished as follows: Place the LOmm ocular in
the eyepiece drawtube (no disgonsl). Focus the telescope visually at a distant
land ebjeet. Hold a large white card about 12 inches behind the ocular and point
the Celestron & at the sun., You will note that the solar image 1s projected on
the eard through the firder telescope and through the mein telescope when it is
properly peluted. After the sun is centered in the fleld cap the firder telescope
so that the ercss hairs will net be burned by excessive heat from the solar image.

The apperent magnification of the instrument with the eyepiece projection
technigue can be varied by changing the distance from the card to the ceular. A
good workdng distance is about 20 inches. Holding the card &t this distance focus
the telescope to give a2 maximum sharpness of the solar dise and sun spots., Do not
cbserve the sun with this technigue for a pericd exceeding 60 seconds, Heat will
build up on the secondary of the telescope and in the eyeplecs, thereby causing
p;m;nent damage to the instrument if left pointed at the sun for & longer period
of time,

Full Aperture Solasr Filter

A& full aperture solar filter is available to Celestron B owners as an option-
al accessory. This filter reduces all of the compenents of the solar radiation
down to 1/100th of 1. Using this filter and additionsl neutral density ecolor
filters which further reduce light by & factor of 10, you cin cemfortably view the
solar dise. Again we caution you to meke sure thot the selar filter is firmly
placed at the front end of the telescope. If it should be knocked off while some
one is viewing the sclar image through the eyepieece, eye damage can be sustaiped,

Fhotopraphy
(These pages are being mimeopraphed from the original set of instructions that
came with the Celestron 8, The pages do not conform in mumber. Fage 8 of
the original is being Zeroxed, and will be inserted as the page following
this page. Mearwhile, we continue the instructions that follow on page 9 of
the original in the next paragraph).

Best results for terrestrial photography are obtained using a single lens
reflex camera having a behind-the-lens metering system. If you do not have a ecamera
having a bullt-in meter, the next best bet is to use an inecident light meter. In
taking pictures of distant objects that are sunlipht fllumipated, assume that the
lighting is the same where you are, So simply take the ineident light meter read-
ing of the unprotected sun rays. 3et the light meter computer to £/10 and then
the shutter speed of the camera to that called for by the light meter.

The focal length of the Celestron 10 lens system can be increased to any
desired value using the tele-extendar system. The tele-exterder tube is used in
econjunction with one of the eyeplaces to accomplish positive transfer magnification,
As an 1llustratlon insert the 25mm ocular in the drawtube of the Celestron 8, Now
screw the tele-extender tube onto the eyepiece drawtube, Next using the camera
T=-ring, conneect the camera body to the tele-extender tube, This inecreases the
effective focal length of the system to about 6,000 millimeters.

Keep 1n mind when using the Celestron 8 Telephots lens that the photographs
will be sharp only when you have very earefully focused on the ground glass of the
camera and held the lens system wvery steady during exposure. No telephoto lens
will eut through smog, haze, or heat waves,
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Celestial photography with the Celestron 8 will be a most rewarding exper-
ience, With little experience you can take excellent color slides of the moon and
planeta. At the Cassegrain focus of the Celestron & and using Mpgh speed Ectachrome
film the exposure time should be about 1/200 second. TYou ray use the tele-extender
tube and photograph individual areas of the moon. The shutter speed will be in
the neighborhood of 1/10th second when using the 25mm ocular as the transfer lens.

In photographing the planets such as Jupiter and Saturn it is usually desir-
able to increase the image seale from the size that would be obtained using the
straight cassegrain focus. Nice results can be obtained using the 12.%m ccular
with the tele-extender tube. Exposure times are in the neighborheed of 1/2 to §
seconds, Keep in mird thet even the professional rhotographers and astronomers
take many photographs of celestial objeets and show only the best. Therefore,
be prepered to experiment with exposure times to achieve maximum contrast when
photographing the planets,

If you wish to photogroph gnlaetie elusters end scme nebulous objects you
must acquaint yourself with guiding techriques amd obtained specialized frequency
controllers as well as the opticmal guiding eyepiece assembly offered. Wwhen you
have graduated to this point you should contact your Celestron representative for
further lnformation.

Dewing not

It is advisable/to use any large telescope during atmospherie econditions of
heavy dewing. If water is eollecting on the bedy of the telescope, heavy dewing
conditions exist and the instrment should be covered. On the other hard, if only
moderate dewing circumstances exdst the fronmt surface of the correcter lens only
will be collecting dew. When this occurs the optical performance will be seriocusly
degraded. The situstion can be temporarily corrected by wiping away the dew with
soft tissue paper (this sheuld be done only if the front surface of the eorrector
is completely free of dust or dirt). A more sure remedy to light dewing of the
corrector lens is to meke availsble a portable electrie hair dryer. Just a few
seconds blast of warm air from the electric hair dryer will elevate the temperature
of the correcting lens slightly and it will remain free of further dewing for up
to a half hour,

Recommended Books and Publiecations

In order to obtain ereatest utility from your Celestron 8 you should obtain a
good star atlas and star catalog. You should browss through some of the elemental
optical theory, and familiarize yourself with some of the other optical systems.
The following are recormendations for your library:

1. "Sky and Telescope" magazine. Published monthly by Sky Publishing Corporation,
49-51 Bay State Road, Cambridge, Mass., 02138, Price £7 yearly.

2, "A New Popular Star Atlas." Sky Publishing Corporation. Price 42, 50.
3. "Norton's Star Atlas and Reference Hook" - Sky Fublishing Corporation, 86,50,

k. "All About Telescopes.” Bdmund Jelentific Company, 150 Edscorp Bldg.,
Barrington, WNew Jersey OB007, Catalog number 9094. Frice £3.00.

5. "How To Use Your Telescope." Edmund Scientific Company, Cat no 90055,  £.60,
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or color filters which further reduce the light by a
factor of 10 you can comfortably view the solar disc.

Again we caution you to make sure that the solar filter

is firmly placed at the front end of the telescope.
it should be knocked off while someone is viewing the
solar image through the eyepiece, eye damage can be

sustained.

Photography With The Celestron B

The Celestron B Telescope serves as an excellent extreme
telephoto lens for both terrestrial and for astronomical

photography.
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Most any 35 millimeter single lens reflex

camera having fully removable lens and focal plane shutter

can be adapted to the Celestron 8.
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Camera Body

You can obtain a
camera store to convert your camera

Refer to the drawing

The optional "T" mount adaptor converts the Celestron
8 to the standard “T" mount system.
T-ring from your local
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To increase the effective focal lemgth of the Celestron 8
use the Tele-Extender syatem as shown above.
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This drawing will be holpful if ¥ou
wizh to have & local wolding ship make
up & parmanent plier for your Celes tron B
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