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THE ECLIPTIC

ON iTs YEARLY JOURNEY AROUND
THE SUN, THE EARTH TRACES A
PATH AMONG THE STARS. THIS
PATH IS THE ECLIPTIC. IT PASSES
THRU MANY WELL-KNOWN CONSTELLATIONS

MOVEMENT OF THE EART

HE EARTH ROTATES ON ITS
AXIS ONCE A DAY

HE EARTH MOVES AROUND THE SUN
ONCE AYEAR. THE DAILY ADVANCE
IS ABOUT 1° OF ARC OR 4MN.TIME
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THE CELESTIAL SPHERE
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WITH THE EARTH AT CENTER MAS

CELESTIAL
SPH Ei&

AUTUMNAL
EQUINOX = SuN HERE
‘ ABOUT SEPT. 23

Su~N

% \égR AL

EQUA VINOY = SunN HERE

-=JT /S A -7 ¢ HOUR
WINTER T AR CIRCLES

R.A. HOUR CIRCLES
[BlGHT ASCENSION HOURS ARE SET
OFF FROM THE VERNAL EQUINOX,
EASTWARD. | HR. EQUALS I5°

THE EQUINOXES
HE EQUINOXES ARE THE TwO
POINTS WHERE THE ECLIPTIC CROSSES
THE CELESTIAL EQUATOR
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THE MERIDIAN

NY NORTH-S0UTH CIRCLE ON THE
CELESTIAL SPHERE IS A MERIDIAN.
“THE MERIDIAN" MEANS YOUR NORTH-
SOUTH LINE THRU YOUR ZENITH
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PLANET Earth moves aroundthe
sun, making a complete revolu-
tion in a time period which we
know as a year, All the time itis
orbiting around the sun, the earth
is rotating on its axis, making one turn in a
period which is known as a day. It is this daily
rotation of the earth which gives us night and
day, The whole system of time is based on one
rotation of the earth,

THE ECLIPTIC, In its yearly journey round the
sun, the earthtraces apathamongthe stars, This
is the Ecliptic, You soon get toknowthe various
constellations through which the ecliptic passes.,
A wider band ofthe sky coversanarea 8 degrees
on either side of the ecliptic, This isthe Zodiac,
In this area you will find the sun, the moon and
all of the bright planets, except Venus may now
and then stray a little outside of this zone,

THE CELESTIAL SPHERE, All outer space can
be imagined as a large sphere, Like the earth,
it has an equator and north and south poles, Like
the earth it is covered with animaginary grid of
guide lines which are used togive the position of
any sky object, The north celestial poleis above
your north horizon the same number of degrees
as your latitude on earth, The celestial pole is
approximately located by the bright star Polaris,
which is currently less than 1 deg. from the true
pole, It will approach even closer, and will be
less thanahalf-degree from the pole inyear 2100.
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THE EQUINOXES. The equinoxes are the two
points where the ecliptic crosses the celestial
equator, The crossing when the sun is moving
from south to north is the Vernal Equinox, which
marks the beginning of spring. The other cross-
ing is the Autumnal Equinox, marking the begin-
ning of the Fall season, Midway between the
equinoxes you have the sun at a maximum north
point 23,5 deg, above the equator, and a maximum
low point 23,5 deg, below the equator, these
positions being the two Solstices, The high sun
means of course, summer, while the low sun
marks the beginning of winter, The exact dates
for the equinoxes and solstices marking the
seasons will vary aday ortwoindifferent years,
with an average schedule of: Spring, March 20
or 21; Summer, June 21 or 22; Autumn, Sept,
23; Winter, Dec, 22,

RIGHT ASCENSION, Like the earth, the celestial
sphere is imagined as being covered with a grid
of guide lines, The great circles running from
pole to pole are similar to the longitude circles
on a globe or map of the earth, Since the sky
sphere is 24 hrs, around, it has 24 main hour
circles at 1 hr, intervals, The starting point is
the Vernal Equinox, which is the zero point or
0-hr, The hour circles increase towardthe east,
going completely around the sky sphere to the
starting point which is 24-hr, or 0-hr, The hour
circles measure Right Ascension of any sky ob-
ject, that is, the distance of any sky object from
the vernal equinox in hours and minutes of time,
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DECLINATION on the sky sphere is the sameas
latitude on earth, Declination is set off from the
celestial equator and gives the position of a sky
object in degrees and minutes of arc north or
south of the equator. North declination is often
indicated by the Plus sign (+), while south of the
equator is negative (- ), Declinationis zero at the
equator and extends 90 degrees tonorth pole and
south pole, The grid of declination lines are
usually called Parallels of Declination--they are
circles but not great circles with the single
exception of the equator,

Declination is oriented to your north-south
position on earth, The north pole is above the
horizon the same number of degrees as your
latitude; the celestial equator is 90 deg, from the
pole, Your south cutoff horizon is 90 deg, minus
your latitude; your overhead point indeclination
degrees is the same asyourlatitude, Itis a good
idea to make a declination diagram for your own
location, similar to the one shown, Alsonote and
remember: Any star on or near the equator will
rise and set due east and west, Any star north of
the celestial equator will rise and set more or
less to the north, Circumpolar stars are those
that never set, and your limit for such stars is
indicated by 90 deg. minus your latitude, Note
that a star just outside your circumpolar circle
will rise and set almost due north,

EQUATORIAL MOUNT, Any equatorial mount
makes it eacier to find sky objects because its
movements follow the imaginary grid oflines on
the celestial sphere, A mount like this is set up
with its polar axis pointing to the north pole or
to the star Polaris, The polar axis is the main
or primary axis; branching from it is the
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secondary or declination axis, Any movement
around the declination axis will move the tele-
scope in a straight line directly toward or away
from Polaris, as shown in the drawings, Any
movement around the polar axis or shaft is a
movement in Right Ascension--the telescope
sweeps in a circle around the pole star, The
general idea of the equatorial mount is that once
you locate a known pilot or guide star, you can
move from this starting point a certaindistance
in R,A, and a certain amount in declination to
find an object which is notvisible inyour finder,

PRECESSION OF THE EQUINOXES, Since the
vernal equinox marks 0O-hr, right ascension, it
would be nice to have this as a permanent fix,
But the plain truth is that the juncture of the
ecliptic and the equator slips westward atarate
of about 3.3 seconds of time per year., This
means that the whole grid of guide lines--R,A,
and declination-~-changes a little every year, the
exact amount for any star or sky object depend-
ing on the general location of the object,

On a yearly basis, the precessional change
means nothing at all to the average star-gazer,
but in 40 years you have a minimal change of
about 2.2 minutes of time for a star at the
equator, and somewhat more for stars away from
the equator, the extreme case being Polaris
which moves nearly a half-hour because of the
rapidly converging hour circles at the pole, All
of this means simply that star catalogs and star
maps go out-of-date in 40 or 50 years, The maps
and star places in this atlas are for the year
1970 and so are currently (1974) nearly exact,
and they will be close enoughuntil about the year
2010.
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TELESCOPE VIEW
THE TRAPEZIUM
IN ORION

1 CAN'T
see 'Eml

DOUBLE STARS

ONE OUT OF IS5 STARS IS A
DOUBLE OR MULTIPLE STAR
AND ABOUT SO0 OF THESE
FROM 2 SECONDS TO | MINUTE
OF Aﬁt'; SEPARATION CAN BE
SPLIT"WITH SMALL TELESCOPES

DARK ECLIPSING BRIGHT ECLIPSING
(Algol, perseus)  (Beta, LyRA)

THREE KINDS
OF VARIABLE

STARS
(Delta, CEPHEYS)

VARIABLE STARS

CHANGE IN BRIGHTNESS MAY
TAKE A FEW HOURS oR MANY
WEEKS, MAKING THE VARIABLE
STAR A POOR "SHOW" OBJECT
BUT IDEAL FOR SYSTEMATIC
STUDY, Algol IS MOST POPULAR

OPEN CLUSTERS

OPEN CLUSTERS OF STARS ARE
A FAVORITE TARGET FOR
THE TELESCOPE. 40 T0 60%

IS ENOUGH FOR MOST GROUPS.
POPULAR PLEIADES CLUSTER
1S A FINE BINOCULAR OBJECT

| | 2" OR SMALLER

12MMAGNITUDE OR
FAINTER STARS

TELESCOPE SHows [
ONLY A HAZY
DISK OF LIGHT

GLOBULAR CLUSTERS

A GLOBULAR CLUSTERIS A
BALL OF STARS. INDIVIDUAL
STARS ARE FAINT AND
NEED 6" OR MORE APERTURE
FOR RESOLUTION. MI3 AND
M22 ARE TWO BRIGHTEST
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"RING”
.MST.. . MST NEBULA

PLANETARY NEBULAE

PLANETARY NEBULAE ARE S0
NAMED ONLY BECAUSE THEY
ARE ROUND LIKE PLANETS,
THEY ARE LUMINOUS GAS
CLOUDS AND ARE A
PART OF OUR GALAXY

e ABOUT 107

DIFFUSE NEBULAE
A LARGE DIFFUSE GASCLOUD
LIGHTED BY THE STARS INITS
VICINITY IS KNOWN AS A
BRIGHT DIFFUSE NEBULA.
M4z |1N ORION 1S IMPRESSIVE,
EASILY SEEN WITH ANY TELESCOPE

EXTERNAL GALAXIES
GALAXIES ARE COMPLETE
STAR SYSTEMS LIKE OUR

OWN GALAXY, ALL ARE

VERY DISTANT. M8! SHOWN
(S ABOUT AS BRIGHT As
A STAR OF 9th MAGNITUDE

TYPE CONS. M,

OPENCL. | cAncER

33

OPEN CL. 1 4.6

OPEN CL. SAGR. |4.6 |

GALAXY 4.8

| OPEN CL.
GLOBULAR

53
5.7

GLOBULAR |
DIFFUSE NEB.

159 |
SAGR. | —

2| DIFFUSE NEB.| oR/ON | — |
PLANETARY 9.3

MESSIER ORJECTS
FRENCH ASTRONOMER, CHARLES
MESSIER, MADE UP THE FIRST
LIST OF SKY OBJIECTS OTHER
THAN STARS (1784). ALL OF THE
103 M-OBJECTS CAN BE SEEN
WITH SMALL TELESCOPES

THE STAR MAPS in this booklet comprise a set
of six double-page maps, one of which is cir-
cumpolar while the other five are equatorial
segments, each covering 6 hours inright ascen-
sion, All stars to mag 5.0 are shown to 60 deg.
south, The cutoff at mag 5.0 means thatonly the
brighter of the mag 5 stars are shown, This cut-
off matches very well what you can see naked
eye on a clear night.

The circumpolar map is a conventional Polar
Equi-distant Projection consisting of concentric
circles equally spaced. This is accurate to
angular scale in declination and is not too much
off in right ascension,

The projection used for the segment mapsis
an old and simple style, sometimes called a
Flamsteed projection because English astron-
omer, John Flamsteed, 1646-1719, used it, It
was also used for the first American atlas--
Burritt's--printed in 1856, In modern carto-
graphyitis called a sinusoidal projection because
the meridians or hour circles are sine curves,
This projection can be scaled in angular fieldin
both declination and R.A,, but only straight
across the map and straight up anddown, as de-
scribed on page 31,

STAR NAMES, Starters in astronomy often wish

that all the stars had proper names, In actual
practice this is not so desirable because too
many names or long numbers tend to clutter a
map, The 20 or 30 names in common use give
variety and are useful in identifying the bright
stars, The most common system of star desig-
nation is by a letter of the Greek alphabet, first
used by Bayer in 1601,

The next most used notation is the Flamsteed
number, These are used over and over for each
constellation, The number sequence is in order
of R.A,

The third common naming system is amixed
bag of English letters, which is attimes confus-
ing because some English letters look just the
same as some Greek letters, A nice feature is
that caps from R to Z and all double caps like
BZ tell you at once that the star is a variable,

KINDS OF SKY OBJECTS,The two main kinds of
sky objects are clusters and nebulas, Clusters
are further classified as being either open or
globular, while the main kinds of nebulas rate
separate grouping as planetary, bright diffuse
and external, Stars also get a further classifi-
cation as being either variable or double. A
thumbnail sketch of each kind of object is given
in the drawing above.




THE BEGINNER should put in an hour or so of
practice on land objects. Even though the image is
upside down, you will gain valuable experience in
setting up the telescope, focusing the eyepiece and
other basic operations, all of which must be learned
by actual practice. Then, in the night sky, the best
starting sky is at dusk.

EYES MUST BE DARK-ADAPTED. Ittakes at least
ten minutes to dark-adapt your eyes and slight im-
provement can be noted up to half-an-hour. If the
weather outdoors is a bit chilly, you can get your
night eyes more comfortably by staying indoors with
your eyes closed or in a dark room. Meanwhile, you
have already setup thetelescope and ittoo is under-
going a slight change in adapting to the weather. If
you want to look at maps or notes outdoors, use a
lamp or flashlight covered with red or brown paper
or a red filter.

EYE POSITION. Your eye must not touch the eyepiece
but at the same time it must be centered on the em-
ergent light beam. This is impossible to do when
your eyes are not dark-adapted. After you get your
night eyes, you will note that the sky as seen in the
telescope is not really black but a rather bright,
luminous gray. Given this target, your eye will
automatically center on the eyepiece. Obviously, a
low-power eyepiece is easier to use because it has
a bigger exit pupil. If desired, you can cup your
hand around the eyepiece to serve as a guide until
you get your eye centered on the light beam.

IF YOU WEAR GLASSES. Take them off if you are
far sighted. Your unaided eyes will then see distant
objects clearly, while the removalof the glasses will
let you crowd the eyepiece when necessary. Myopes
have a different problem: if you remove your glasses
you lose your eyes for distant objects. The best

practical solution hereis to keep your glasses on and
use only eyepieces with long eye relief of 1/2 inch

Note, however, that even with eyepieces
a long eye position means

or more.
having short eye relief,
only that you lose field.

FOCUSING. There is no such thing as exact focus -
ing of a telescope. What happens is that the image
forms at a very precise and exact image plane, but
you can see the image at various settings of the eye-
piece because the eye can adjust for either long or
short focus. The best general practice is to focus
"ong'. This is done by extending the eyepiece a
little more than necessary and then focusing in just
enough to get a sharp image. The "long" focus
causes your eye to focus as for a distant object--
the most comfortable position. If you focus to the
maximum "in'" position which yet retains a sharp
image, the eye accommodates as for a close object.
This position gives slightly greater magnificationbut
is somewhat more tiring. In actual practice, you
will use both the long and short focus since frequent
changes will allow you to see clearer without eye
fatigue. Also, as a matter of fact, objects low in
the sky require a slightly different focus then ob-
jects at the zenith; a bright object like the moon may
require different focusing than a dim nebula. Exact
focus on star objects is simply a matter of obtaining
the smallest possible star image.

Out-of-focus focusing is sometimes useful. For
example, if the finder telescope is set slightly out-
side focus, the star images will be big and easily
seen; you can even make fine crosshairs visible in
this manner. Colored doubles are sometimes seen
better slightly outside focus.

AVERTED VISION. On luminous objects, you can
increase visual acuity by one or two magnitudes by
using averted vision. The idea is to get the target
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object in the center of the field, and then instead of
looking directly at it, direct your gaze alittle to one
side, This technique is especially useful for star
clusters, The center of your eye sees the sharpest,
but the outer portion is more sensitive to light and
movement,

VIBRATION OF MOUNT, At 50x or less, a sturdy
mount can be pushed around without disturbing the
image--you can do continuous tracking, manually,
Light-duty mounts will show some vibration at any
power, All you can do is to get on the target as
gently as possible and then get your hands off the
mount and let it settle down, A vibration period of
6 to 8 seconds is normal--anything over 12 seconds
indicates a poor mount, When making the initial
sight, you should practice the little trick of allowing
for drift, Assuming a south sky object, the image
should be positioned near the west side of eyepiece,
It will then drift to the east side, during which time
it will do its little shimmy and settle down, allowing
one to four minutes of viewing time, Of course there
is much less drift if you are on clock drive, A clock
drive will usually run smoother if you balance the
scope so that it is a little heavy to the west, with
the result the clock acts only as an escapement
movement,

It is easy to demonstrate that any portable tele-
scope vibrates by tapping your finger gently on the
focusing tube, The image will immediately gointoan
elliptical or figure-eight movement--really quite
pretty although not what you want., Do this with a
bright star near the horizon and off-focus the image
a little--you will see a flaming pinwheel shooting
off red and green sparks!

GOOD SEEING, The star-gazer's ''good seeing" de-
pends on many things but specifically itis concerned
with the atmosphere or air, The main body of the
earth's atmosphere is about ten miles thick straight
up. At 45 degrees, it is about 15 miles thick, while
near the horizon the air blanket can be 100 miles or
more, Obviously, the best seeing is at the zenith
where the air blanket is thin, The atmosphere is
constantly in motion--shifting, swirling, boiling--
and it is a rare night when you can use powers over
300x regardless of the size or excellence of your
telescope, On the other hand, atmospheric disturb-
ances are seldom a problem at 50 to 100x except for
extreme cases where you are looking over a hot
chimney or through an open window, Window viewing
is practical only when indoor and outdoor air are
about the same temperature, Even so, apower of 50x
is tops for this kind of viewing,
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The Time is LM.T.

ALL MAPS in this atlas have a date scale for
8:00 Local Mean Time, Between L.M.T, and
Standard Time, there is a small difference of
one to thirty minutes or more, which for some
uses of a map or a planisphere is not worth
bothering about, Specifically, if your time cor-
rection is 10 min, or less, you cansay standard
time is the same as mean time, In no case,
however, can you neglect the Daylight time dif-
ference, which is a whole hour more than
standard time,

Local Mean Time differs from Standard
Time by 4 minutes for each degree of longitude
you are away from the central meridian of your
Time Zone, At the central meridian of any zone,
standard time is identical with local meantime,
Elsewhere in the zone you must first find the
longitude of your location from an atlas, and from
this data you cancalculate your Time Correction
as shown by the example on opposite page.

Time conversion is a two-way street, thatis
you can convert mean to standard or standardto
mean, Either way makes use of your time cor-
rection; the right formula to use is shownin the
box below, For the purpose of using a map with
a date scale as shown in this book, the best
solution is to change the mean time of the map
to its equivalent standard time or daylighttime,
The situation here is that you have only the one
time base forthemap--8ofclock L.M,T,--soyou
change this single item to standard time,

For the Akron, Ohio, example shown, youwill
get the same result whether you use 8:00 mean
time or 8:26 standardtime or 9:26 Daylighttime,
All you do islocate the month andday on the date
scale, Directly under this, you canreadthe R A,
of your meridian, You will seldom use the maps
at exactly 8:00 mean time or the correspond-
ing time in either standard or daylighttime, You
will usually be a certaininterval oftime past the
base time, Figure out what this is, and then in-
crease the R,A, of your meridian by the same
amount, This will bring you to anewand greater
R.A, on the map, and this R,A, is your actual
meridian at the moment, that is the indicated
R.A, will be directly down the middle of the sky
although it is not likely it will be at the center
of the map,

A different conversion is used if you are
using a planisphere, In this case, all ofthe times
shown on the time dial are local mean time, So,
instead of changing the whole dial, you convert
your time of observation to meantime--the con-
version is standard-to-mean, Assuming your
household clock reads Daylight time of 9:26, you
deduct 1 hr, from this to get 8:26 standard time,
Then, you add or subtract the time correctionas
needed, For the Akron, Ohio example shown, you
reduce any desired instant of Daylight time by
1 hr,, 26 min, to get L.M,T., which is used to
set the planisphere.

TIME CONVERSIONS

IF You are WEST of CENTRAL MERIDIAN of (our TIME 2ONE

g,m,mple' AkON, Ohio
DRbecTion = 26" West
GIVEN TIME : 8:00 L.m.T.

MEAN STANDARD . g 00" L.m.7:
T0 STARDARD — L.M.T. Plus TIME CORRECTION TIME  plus 26" coreecrion
STANDARD 8:26 £.57.
STANDARD | LOCAL MEAN 8" 26™ stanoarp TimE
Yo MEAN = STANDARD TIME Minus TIME CORRECTION ""ME Minus_26™correcTion
MEAN | TIME 8:00 L.MT:
ALL CASES: STANDARD TIME (S [-HouR LESS THAN DAYLIGHT 7T/ME Losﬁmews,m.

/F You are FAST of CENTRAL MERIDIAN of your TIME ZONE

g’mﬂp le: &8 AR B0 n

MEAN STANDARD _ o\ m

70 STANDARD — | .M.T. Minus TIME CORRECTION TIME . & Oon= T &5
iy qJ:53ps7.
STANDARD LocAL MEAN = " 53™

TO MEAN = STANDARD TIME Plus TIME CORRECTION TIME Dlus 07"

MEAN | TIME T" 60"= 8:00L.M.T:
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AKRON, oo 5 14I°05'|81°31' | buLuTh, mmn|808] 6 |46°47'| 92°06'| Las anceces |153 8 [34°03 (118714 | ST Lowrs, »o. |G 6 | 28738 | ' 12
ALBANY, w.v: | 155 | 5 4239 (13 45| £L PASO, Tex. |9 06| 6 |3l 46 (106 29 | LOUISVILLE, x¢|7 43| 6 |38 |15 |85 46| sT: PAUL, mmw. |8 12| 6 |44 57| 93 06
ANCHORAGE |800| 10 (6 13 (14954 FLIZABETH, M. 51| 5 |40 40 |14 13 | LOWELL, mass.| 145| 5 |42 38 | 71 |9 | sacrcaxecmrv|828| 7 |40 95|11 53
ATLANTA, 64| 838| 5 (33 45 18224 £R/E, pa. |820| 5 |42 07 |80 05| LUBBOCK, 72x.|8 41| 6 |23 35 101 51 | San 0/EGO,ca|T 49| 8 [32 43 |17 09
ATLANTICCITY | T 58| 5 (3922 |14 26 | FARGO, mo. (8 21| 6 |46 53 | 96 47| MADISON, wis. |71 58| 6 |43 04 |89 23 | savAesntisco|8 10| 8 |37 4712225
AUGUSTA, 64. |B28| 5 |33 28 | 8| 58| FL/INT, micn.|8 35| 5 |43 0l |83 42| MEMPHIS, |8 00| 6 |35 09 | 90 03| Savsumn, ».2.|825| 4 |18 20| &6 10
AUGUSTA, me,|T139| 5144 19 (6946 | FLUWANE, mo.|14) | 6 |4] 04|85 08| miAmY, =24, |821| S | 2547 | B0 12 | SAN7E FE 0. |8 04| T |35 41 |105 56
BALTIMORE mo| 8 06| 5 (30 [T |76 21| FL.WORTH, 72+, |8 29| 6 |32 45 | 97 20| MItwkukesws|T 52| 6 |43 02 | 8T 54| Scranon »0.|8 03| 5 |4l 25| 15 40
BANGOR, me. |7 35| 5 144 48|68 46| GARY, /wvo.  |T49| 6 |41 26 |87 21 | MiawearPoLs |8 13| 6 |44 59 | O3 |6 | Scarme, wnse |8 09| 8 (4737 | 220
BERKELEYcu|8 09| 8 |37 52 (12216 | GRavoRarios (843| 5 |42 58 |85 40| MOBILE, au. |1 52| 6 |30 42 | 8803 | Sroux saus,s.0|8727| 6 |43 33 | 06 44
BISMARCK, #.0{843| 6 (46 48 (00 41| HARTFOROou|T BI | 5 |41 46 | T2 41 | MONTREAL |T154| 5 |45 30| 13 35| S/7kA4, Acasxs|9 01 | 8 |57 10 125 15
BOISE, oaro |845| T (43 37 (116 12| HAVANA,cuaa |8 30| 5 (23 08 | 82 23 | MUNCIE, mo. |142| 6 |40 || | B523 | sovrw Bévo |74S| 6 |41 41 | 8615
BOSTON, mass| T 441 5 | Q221 | TN O3| HELENA, mowr|© 28| T |46 36 [112 02| NASHUILLE rend T4T| 6 |36 10 | 8647 | Spoan unsi| T 50| 8 |47 40|17 26
BUFFALO, w.v. |8 151 5 (4253 78 52| HoNoLuwwy  |83] |10 |21 18 |I57 50| NEEDLES, cac.|138| B |34 50|14 36 | spomerieco | 159| 6 | 39 48| 8929
CALGARY, can| 8 36| 7 |51 Ol |114-Ol | HOUSTON, rex.|B21 | 6 |2945 | 85 20| New HAVEN G| T52| 5 |41 18 | T2 56 | SPencriecgms 1 50| 5 |42 06 | T2 36
CARLSBAD KW T 57| T (3226 (104 15| INDIANAPOLLS | TA45| & |39 46 |85 10 | NEw orLEAns |8.00| & |29 57| %0 04| sprmcras w8 13| 6 |37 13 | 9B 18
CHAMPAIGN, 1.1 7 53| 6 (4001|8815 | VERSEY C/TY |T 56| B (A0 44 | T4 04| NEW YORK, x| T 56| 5 |40 45|14 00 | spr/nes/EL0,0)8 35| 5 |39 56|63 48
CHARLESTON, ¢/ 820| 5 (32477 | 19 56| JOWNSTOWN, 748 16 | 5 |40 20 | 18 55| NOME, acaseq | BOL || |64 25165 30| 57415080 cond 7 54| 5 |41 03 | B 32
CHARLESTON,wv| 8 21| 5 | 3B 2l | Bl 38| JUNEAY, masea| 8 58| 8 |58 18 |34 24| 0AKLAND,ca |8 09| 8 |37 48|22 16 | SyRASE Ny, [805| 5 |43 03| 6 09
CHEYENNE,an0| 759 | T (Al 0810449 | KANSAS Ciryme| 818 | 6 |20 05 |94 35| 0GOEN, uran (828 7 |4l 14111 58| 7400mA4, wasn.|8 10| 8 |47 |5 |(226
CHICAGO, 1. |15 | 6 |4 52| 87 38| KENOSHA,wis.| 7 52| 6 |42 36 | 81 50| OkLAHOMAC 8 30| 6 |35 28|97 31 | 74mea, =4 |820| 5 |2157| 8217
CINCINNAT, 0.1 838| 5 |3906(84 3] | KEYWEST, 724.|821| 5 (24 34 | Bl 48| OmAHA, nves. |824| 6 |4l 6 | 95 56 | 70RONTS can, |8 18| § |43 40| 1924
CLEVELAND 0. 821| 5 |4l 30 | B 42| KNOXVILLE7em| 836| 5 |35 58 | 83 55| PEORIA, 1. |T58| 6 |40 42| 8936 | TOLEDO, onio | 834] 5 |41 39| 8333
COLUMBUS, 64| 840| 5 | 3228 | 84 59| LARIYETTE, mo| T48| 6 (A0 25 | 86 54| AHILADELPHIA |8 01| 5 |39 57| 15 09| 70PEkA, xan,| 823| & |39 03 [9540
COUMBUS, o. |8 32| 5 |39 58| 8300 | LancasTER, 4. |8 0B 5 |40 0L |76 18| PHOENIX, awz| B 28| T |33 27 |12 04| 7ROY, ~v |155| 5 |4244| B 4I
CONCORO wAI T 46| 5 |43 12| T 32| LANSING, min| 838| § |4244 | 84 33| AITISBURGH (8 20| 5 |40 26| 8000| uricA, ~v. |8OI| 5 |43 06|75 14
CORAUS CHRIST/| 8 30| 6 (27148 | 97 24 ) TEx, |838| 6 |27 30|99 3| | PORTAND, me [T 41| 5 |43 40| 7015 | wdskimeron, o.c) 808| 5 |38 54| T1 01
DALLAS, 7éx. |8 71| € |32 4T | 96 48| LAS VEGAS, nev| 741 | 8 |36 10 |II5 03| PORTLAND02e| 8 || | B |45 31 |122. 4 | wiareRBURY car| 752] 5 |31 33| 73 03
DAVENPORT /o) B 02| 6 |41 3| | 90 35 | LAWRENCE, mass| T45| 5 |42 42|71 10 %gf‘faac,m 545 S |4649 [ T I | wkeELNG, w.ua) B23| 5 |40 04| BO43
DA ,ow |837] 5|39 84 12| LAUISTON, 1oed T48| 8 |46 24 (11T 02 ElGHne. |B 5| 5 | 3547 | T8 28| WicHiTA, sav |8 29| 6 |37 42|9720
OAYTONA Beac| 8 24| 5 29 13 | B1 O1 | LEXINGTON, xv.| 1 38| 6 |38 03| B4 30| REaoG, £4. |8 04| 5 (4020 15 56 | witkes-Bams|804] 5 |4 15 |75 53
DECATUR, /10,77 56| 6 |39 5] [ BB57| LIMA, omio |836| 5 |40 45 |84 06| RENO, nev. |7 59| 8 |39 31 119 49| WimiNeTon, x| 8 02| 5 |3945 | 1533

, coc. |800| T 3945|104 59| LINCOLN, xes) 82| 6 4049 (96 42 | RICHMOND, va|8 10| 5 37 32| T726 | woreEs7er,ms| 1 41| S |42 16 |11 48

DESMOINES, 0|8 14| 6 |4l 35| 9337 | L/17LE RoCkaed 8 09| 6 |34 45| 92 |T | ROANOKE, va. |820| 5 |37 |16 | 79 57| YOMKERS, vy |7 5 (4056 |13 54

DETRO(T, micn|8 32| 5 |42 20| 8303 LONG BEACH ca| 7 53| 8 (3346 |118 11 | SacramEnT0 |8 06| 8 |38 35 [121 30| Youwssmoww, .| 8 23| 5 |41 06 | 8039
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IF YOU live on or near latitude 40-
deg. north, all of the stars in Map 1
are circumpolar, meaning they move
in circles around the pole and are
never out of sight, This allows a
choice of viewing any circumpolar
star on any night at any hour through-
out the year, However, the best field
is on the meridian above the pole;
east and west from the pole a full
90 degrees is almost as good, Stars
are rarely viewed below the pole,
that is on the horizon side.

When you use Map 1 you should
face north, The map can be on a
table or you may prefer to hold it
erect or even at 45 degrees tomatch
the plane of the map to the curve of
the sky.In this position you can see
that stars at the top of the map above
the pole extend southward nearly to
your zenith, The bottom of the map
will show stars from the pole to
your horizon, As drawn, the map has
18-hrs. R,A. on the meridian with
the well-known Big Dipper in the
western sky and rich Cassiopeia to
the east. Of course in actual use of
the mapyouturn it aroundas need-
ed to put the current date at thetop,
Polaris is in the Cass side of sky
about on a line from Epsilon Cass
to Alkaid; a more accurate line is
between 50 Cass and Thuban,

STAR NAMES MAFP 1
ALCOR.......AL-cor ursamaloR
ALOERAMIN . a/-DARE-ub-min cepnsus
CAPH...... . kaff cassiopEia
ELTANIN... . .e/- 7AY-nin  praco
also EYAMIN. . .E77-uhb-min DrAco
KOCHAB. ... KOE- kab ursa minor
POLARIS. ... . pole-AlR-iss uesamunor
RUCHBAH . .. Ruck-bah  chss.
SCHEDIR....SHED-durr cAss.
THUBAN....7HEW-ban DRAaco
DIPPER STARS
ALIOTH...... ALLEY-0lh
ALKAID.....al-kA0E
DUBHE.....ouB8-be  po4
MEGREZ...ME-9rez  pmujpe
MERAK .... ME-rack
MIZAR.... MY-zar
PHECDA.... FECK-dah
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SCHEDIR in Cassiopeia is a wide
double star showing a mag 2.3 red-
dish-white and mag 9 blue, spread
62 seconds of arc,
Place: 0h 39m 56.4 deg, North
ETA in Cassiopeia is adouble show-
ing a mag 3.6 yellow-white primary
and a much fainter mag 7.6 compan-
ion of reddish-purple complexion,
separated by 12 sec, of arc,

Place: 0Oh 47m 57,7 deg. North

NGC 457 in Cassiopeia is an open
cluster of about 40 stars in a 4" field,
Place: 1h 14m 58,7 deg, North

M 103 is a fan-shape open cluster
in Cass of about 60 stars in a 6'
field. Included in the group are four
‘about mag 7 and a mag 8 red, One
of the bright stars is a double, be-
ing Struve No. 131, mag 6.0 light
yellow and mag 9,2 dusky blue at
14 seconds,
Place: 1lh 31m 60.5 deg. North
M 76 is a faint pearly-white plan-
etary in Perseus about 1' x 2' in
size, The longish shape is brighter
at either end in the manner of the
Dumbbell nebula, M27,

Place: 1lh 40m 51.4 deg. North

NGC 663 is an open cluster in
Cassiopeia showing about 80 starsin
a 12' field, Includes Struve No, 153
double, mags 8.5 and 9,7 at 8 sec,
Two small clusters can be seen
north and south at less than 1degree,
Place: 1h 44m 61.1 deg. North

POLARIS is the pole star and is
currently (1973) 52' from the north
pole, It will move closer each year,
reaching the minimum distance of

26' in the year 2100, The pole star
is bright at mag 2, easy to find, A
casual look will never show it, but
Polaris has a little mag 9 compan-
ion tagging along at 18 seconds,

Place: 2h 4m 89.1 deg, North

IOTA CASS is a colorful triple star
with a mag 4.2 primary, The bright-
er companion is mag7.1at2.2 sec,,
with the third star mag 8.1 at 7.5
seconds, The close pair needs at
least 140x for a clean split.

selected sky objects

Place: 2h 27m 67.3 deg. North
NGC 1502 open cluster in Camel-
opardus has only about 15 stars,
the whole rated mag 5 in a 7' field,
Includes the double star Struve 485,
mag 6.1 white and mag 6.2 bluish at
18 seconds, Several other stars in
the group are also companions or
doubles,
Place: 4h 5m 62.3 deg, North
NGC 1528 is an open cluster in
Perseus showing about 80 stars in
a 25' field, ""Good low-power object,"
--Webb,
Place: 4h 13m 51,2 deg, North
MESSIER 81 is a spiral galaxy in
Ursa Major about 10 x 16' in size,
Rated about mag 7 and is easy to
pick up with any telescope but res-
olution needs big aperture,

Place: 9h 53m 69.2 deg. North

MESSIER 82 is also a spiral but
seen more edge-on, It is about half
the size of M 81--both can be seen
side by side in a low-power field.
Place: %h 54m 69,8 deg. North

M 97 is the Owl nebula, nesting
under the Big Dipper. It is a plan-
etary and large for this type of ob-
ject at 180 sec, of arc diameter,
but dim at mag 11,
Place: 11h 13m 55,2 deg, North
NO, 32 in Camelopardus is also
knownas Struve 1694 and is a double
star mags 5.3 and 5.8, both bright
white, The separation is 22 seconds,
Place: 12h 49m 83,6 deg, North

MIZAR in the handle of the dipper
is one of the most popular of all
double stars, The stars are mags
2.4 and 4.0, both white, 14 sec, apart,
A low-power field takes in mag 4
Alcor about 12' from Mizar,

Place: 13h 23m  55.1 deg. North

17 DRACO 1is a wide optical with
No., 16 at 90 seconds. No, 17 itself
is a close binary mags 5.5 and 6.6
at 4 seconds, If you can split the
close pair you have a triplet--it
takes about 120x,

Place: 16h 36m  53.0 deg. North



PSI in Draco is an optical double in
a spread of 30 sec, of arc. The
stars are white mags 4.9 and 6.1, A
sweep in R,A, from Gamma in the
Little Dipper will find them,

Place: 17h 43m 72,2 deg. North

NGC 6543 is a pale blue planetary
nebula with poorly defined edges
located in the first bend of the
dragon's body, It is rated 22 sec,
diameter, but a 3-in, shows only
about 15 seconds, much like a faint
star out of focus,
Place: 18h Om 66.6 deg. North
NO, 41 DRACO is an optical pair
with No, 40, the two having a com-
bined magnitude of 5.0. Both stars
are yellow-white and stand 20 sec,
apart.
Place: 18h 3m 80.0 deg, North
OMICRON in Draco is a double of
mag 4.8 yellow-orange and mag 7.6
lilac separated by 34 seconds ofarc,
Easy in any telescope,

Place: 18h 51lm  59.4 deg. North

NGC 6939 open cluster in Cepheus
shows about 80 minute stars in a
fan-shaped figure 8' diameter,

Place: 20h 31m 60,5 deg, North

BETA in Cepheus is a double star
showing a white mag 3 primary and
blue mag 8 companionat 14 seconds,
Nice object for 3-in, refractor,

Place: 21h 28m  70.4 deg, North

XI in Cepheus is a neat double with
mag 4.6 primary and mag 6,5 com-

panion, both bluish, spread 7 sec,
of arc,
Place: 22h 3m 64,5 deg, North

DELTA, Cepheus is the type star of
the Cepheid variables with a mag-
nitude range from 3.6 to 4.3 in 5.4
days. It is also a nice double show-
ing a mag 4.0 orange primary and
a mag 7.5 blue companion at 41
seconds,
Place: 22h 28m 58,3 deg. North
M 52 is a bird-in-flight group of
about 120 small stars with a mag
8 orange star at the head, Some-
what like popular M 11 but less
bright, Messier described it as 'a
mass of very small stars blend-
ed with nebulous matter and re-
quiring a good telescope to distin-
guish them,'

Place: 23h 23m  61.4 deg, North

selected SKY OBJECTS
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BETA, Capricorn is a wide optical
pair at 205 sec., of arc, Primary
mag 3.2 orange-yellow with sky blue
companion mag 6.2,
Place: 20h 19m 14,9 deg. South
MESSIER No, 29 is an open cluster
about 2 deg. south of Gamma (Sadr)
in Cygnus, It shows about 20 stars
in a 12! field, About half ofthe stars
are mag 10 or brighter,

Place: 20h 23m 38,4 deg. North

OMICRON in Capricorn shows a
pair of bluish stars mags 6.1 and
6.6 at 22 sec, of arc,
Place: 20h 28m 18.7 deg, South
NGC 7009 is a planetary called the
Saturn Nebula because it shows a
trace of a ring system like planet
Saturn. The telescope appearance
is a bright, greenish ellipse with-
out detail,

Place: 21h 2m 11,5 deg, South
NO, 61 CYGNUS is a long-period
binary showing stars of mag 5.5
and mag 6,3--both yellow but the
smaller one more so, 29 seconds.
Place: 21h 6m 38.6 deg. North

M 15 GLOBULAR in Pegasus is an
8' bundle of stars branching out from
a central blaze, In the stragglers
you may be able fo resolve the
brighter stars with a 6-in. reflector,
Place 21h 29m 12,0 deg. North

M 39 is a loose cluster in Cygnus
showing about 25 stars on the rich
background of the Milky Way.

Place: 21h 31m  48.3 deg, North

M 2 is a perfectly round globular
cluster in Aquarius about 8 min, of
arc diameter, It is rated mag 7
which means the thousands of indi-
vidual stars lumped together would
be about as bright as a mag 7 star,
Place: 21h 32m 1.0 deg. South

MU, CEPHEUS is known as Her-
schel's Garnet Star. All of the red
stars appear somewhat redder in
refractors--this one is almost a
true red in a 3-in, glass at 45x.
Place: 21h 43m  58.7 deg, North

PI, PEGASUS at mag 4.4 has

Flamsteed No, 27 of mag 5.6 longside
and the two form a pretty optical
pair. Both stars are yellow. This is
a nice 7x50 binocular object in which
the 1/4-deg. spread is only about
1/28 of the field,
Place: 22h 9m 33.0 deg. North
NGC 7243 in Lacerta is an open
cluster showing about 40 stars from
mag 9 to mag 14 in a 20' field,

Place: 22h 14m 49,7 deg. North

ZETA, AQUARIUS is a close double
with separation of 1.7 sec, of arc
(1975). Both stars are white, mags
4.4 and 4.6, This is a test starfor a
3 in., refractor--if you can see it
even as a notched double, you have
a good telescope,
Place: 22h 27m 0.2 deg. South
TAU-one in Aquarius is a double
star mag 5.7 white and mag 9.2 pale
red. The separation is 26 sec. of
arc, Not easy even with the wide
spread,
Place: 22h 46m 14,2 deg. South
TAU-two in Aquarius is a pretty
orange star, mag 4.2, With Tau-one
it makes a fine binocular pair with
a separation of .7 degree,

Place: 22h 48m 13,7 deg. South

NO, 94 AQUARIUS is double with
reddish-white primary mag 5.3 and
companion mag 7.3 light blue at 13
seconds of arc,

Place: 23h 18m 13.6 deg. South

NO, 107 in Aquarius is double, com-
ponent A mag 5.4 white, B mag 5.7
blue, The separationis 7 sec, ofarc,

Place: 23h 44m 18,8 deg. South

STAR NAMES MapP2
ACHERNER ... AKE-er-par proenix
ALGENIB.... al-JEF-nib recasvs
ALNAIR.....al-Nay-ir crus
ALPHERATZ..al- FEE-rats Anor.
ANKAA......ank-KAY-uh PHOENIX
CAPH....... kaff  cassioPeiA
DENESB..... DEN-ebb  cyenus
PIPDA.......D/P-dah cETus

ENIF........ENN-f pesasus
FOMALHAUT. . FoAM-al-ought Psc. Aus,
MARKAB. ... MAR-kab Prcasus

MIRAK..... MY-rack  Anoe.
PEACOCK..... PEE-cock  Pavo

SADR....... SAD-der evewus

SCHEAT......SHEE-al  Proasus
SCHEDIR..... SHED-durr  cass.

"



NO, 19 PISCES is a red variable
with a short range from mag 6.7 to
7.7, meaning it is bright enough
anytime for a good view, The color
is excellent.

Place: 23h 45m 3.3 deg. North
NGC 7789is anopencluster in Cas-
siopeia showing about 200 faint stars
in a half-degree field, The stars
average about mag 13, which means
you need 6 in. or more aperture,
Place: 23h 56m 56.5 deg, North

PI, ANDROMEDA is a double show-
ing a mag 4.5 white star with blue
mag 8.5 companion at 36 seconds,
Place: (Oh 35m 33.6 deg. North

M 31 is the Great Nebula in Andro-
meda, largest and brightest of the
external galaxies despite the fact it
is over 2 million light-years from
earth. By comparison, Sirius at 9
light-years seems almost close,
M31 can be seen naked-eye as a
misty spot; it makes abright ellipse
in binoculars or small telescopes,
but with no trace of the spiralarms
or other details seen in photos,

Place: 0Oh 41m 41,1 deg, North

PSI-one in Pisces is a neat pair of
silver-white stars separated by 30
sec, of arc, Mags 5.6 and 5.8, Easy
to find and easy to see in any tele-
scope,
Place:

STAR NAMES MAP 3

lh 4m 21.3 deg, North

ACAMAR . . ... AkE-ub-mar Eeip
ACHERNAR. .. akc-er-nar seip
ALDEBARAN.. a/-D£8-ub-ran 7aus

ALGOL ...... AL-gol (66ibyr)  PeRs
ALMAK..... al- Z:AK ANOR
ALNILAM ..... al-nib-LAM  oRion
ALNITAK .. ... al-nib-7aKk  oRrrow
AL RISHA ... a/-RisH-ub pisces
EB..... ARE-neb LEPUS
BELLATRIX. ... bell- LAY-Erix orion
BET| .. BETT-0l- j"‘;“ oRION
CA?ELLA . . kah-PELL ub avriga
ELNATH . .el-NATH  TAuRus
HAMAL ..... Ham-at ARIES
MENKALINAN rmen-£ac-ib-nan aves
MENKAR.... men-kar cETUS
MINTAKA .. . min-TAk-ub orion
MIRA...... MY—ruh CETUS
MIRAK..... My-rack  Anorom
MIRFAK..... MURR-fak pzrstvs
PHACT...... fact coLumBA
RIGEL....... RYE -jell  orion
SAIPH.. ORION

5H£RMAN .S‘!A/R uh-tan ariEs
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M 33 is an external galaxy of the
spiral type marvelously photogenic
but hardly more than a gray cloudin
a small telescope--you can go right
over it without ever knowing you
were there, Size, about 40x60' of
arc; needs at least 10 in, aperture,
Place: 1h 32m 30.5 deg. North

GAMMA, ARIES, Double, A matching
pair of white stars, mags 4,2 and4.4
spread 9 sec, of arc,
Place: 1h 52m 19,2 deg, North
LAMBDA, ARIES is a wide double,
mags 4.8 yellowish and 7.6 blue
separated by 37 seconds,

Place: 1h 56m 23.5 deg. North

NGC 752 is a very open open cluster
in Andromeda showing about 70
stars, Rated about 45' dia. in the
Skalnate Pleso catalog, but with rich
fringe easily fills a 1 deg. field,

Place: 1h 56m .5 deg, North

AL RISHAis the alpha star in Pisces,
A close pair of bluish-white stars
mags 4,3 and 5,3, Closing slowly
from 3,1" in 1880 to 2" in 1840,
Currently just 1,8 sec, of arc be-
tween the stars, closing to 1.5" in
the year 2000.
Place: 2h Om 2.6 deg, North
ALMAK, Andromeda is a popular
double mentioned in all lists, Mags
2.3 orange and 5,1 blue at 10 seconds
of arc, Nice color contrast,

Place: 2h 2m 42.2 deg. North

MIRA--The Wonderful--in Cetus is
a yellow variable with an amazing
brightness range from mag 2 to an

out-of-sight mag 10, The period is
about 332 days, Worth study if you
go for variables, and always worth
a look if you are curious--'"What's
Mira doing tonight?"
Place: 2h 18m 3.1 deg, South
NGC 869-884 is the well-known
Double Cluster in Perseus, visible
to the naked eye on a clearnight and
a grand sight in binoculars, Each
cluster is about 50" dia, and the same
distance apart, so the whole thingis
about 1.7 deg. wide and a little too

big for an "'all at once' view in a
telescope,
Place: 2h 19m 57.0 deg. North

FLAMSTEED No, 30 in Aries is a
double star, mags 6.2 yellow and
7.2 blue in a 39-sec, spread, This
is an optical pair, that is two stars
which happen to be in the same line
of sight, but not otherwise related,
Place: 2h 35m 24,5 deg, North

M 34 CLUSTER in Perseusdisplays
about 80 stars in a 30" field,
Place: 2h 40m 42,7 deg, North

M 77 in Cetus is a spiral galaxy
about 2 x 2,5 min, of arc in size,
shining at about mag 9. Like all such
objects, dim and difficult because it
is millions and millions of miles
from your telescope, You can seeit,
even in a 3 in, refractor, butonly as
a hazy spot of light without detail,
Place: 2h 41m 0.2 deg, South

ETA, PERSEUS is double, mags 4.8
and 8.5 separated by 28 sec, of arc,
Eta is the first bright star following
(to the east of) the Double Cluster.
Many faint stars provide a sparkling

background.
Place: 2h 49m 55.8 deg. North
ALGOL in Perseus is the most

. bopular of all variable stars, This

is a binary of the dark-eclipsing
type where the bright primary is
more or less eclipsed by the dark
companion, The period is about 3
days, of which more than 2 days
show the '"demon' star a stablemag
2.3 near full maximum, The rise

P from minima (3.7) to maxima (2.0)

takes about 5 hrs, For many years
Sky and Telescope magazine has
published the complete timetable of

| this interesting object.

The DOUBLE CLUSTER.EzacT VIEW

Place: 3h 6m 40.8 deg, North

LOOKING NORTH. No.884% 1sar RicHT(EAST) MIRFAK, PERSEUS of mag 1.9 is



easy tofind and always worth alook-
around because the area it rich in
faint stars.
Place: 3h 22m 49,8 deg, North
PLEIADES in Taurus is an open
cluster on a big scale--at 40x you
can just catch the main stars ina
1.2 deg, field, Altogether about 130
bright stars can be seen in a small
telescope, The "'light of the Pleiades"
is Alcyone, shining at mag 3--ithas
two mag 8 companions at 120 sec-
onds, but you will probably see only
one,
Alcyone: 3h 46m 24,0 deg, North
No, 32 ERIDANUS is double, showing
a mag 5.0 yellow and a mag 6,3
greenish-blue standing 7" apart.

Place: 3h 53m 3.1 deg. South

NGC 1535 is a bluish planetary neb
in Eridanus. Rated about mag 11,18
sec, of arc diameter, Like all plane-
taries, it is just a hazy dot in the
sky--don't bother unless youhave at
least 8 in, aperture,
Place: 4h 13m 12.8 deg. South
THE HYADES is a bright cluster in
a 7x50 binocular, Included are two
naked-eye doubles: Theta, mag 3,6
white and 4,0 yellow, spread 5-1/2
min, of are, all of which is declina-
tion. Sigma is also a 5.5' spread
showing two white stars, mags 4.9
and 5,2,

Theta: 4h 27m
Sigma: 4h 38m

15.8 deg. North
15.8 deg, North

R, LEPUS is a red variable with a
range from mag 5.5 to 10,7 which
it does in 436 days, This is Hind's
celebrated crimson star, of which
he said: "Of the most intense crim-
son, resembling a drop of blood on
the black ground of the sky,"

Place: 4h 58m 19.9 deg. South

NO. 14, AURIGA is a double mags
5.4 pale yellow and 7.5 orange at an
easy spacing of 14 sec, of arc,

Place: 5h 13m 32,7 deg, North

No. 23, ORION is the top star ina
small cross along the west edge of
Orion, It is a white double, mags 5.0
and 7.1 with a comfortable spread of
32 sec, of arc.

Place: 5h 21lm 3.5 deg. North
M 1 in Taurus is the Crab Nebula,
Comet-hunter Messier noted thisas
"a whitish light, elongated like the

flame of ataper.' Thislooked some-
thing like a comet, and caused him
to start his now-famous list of ob-
jects which are not comets, M 1 is
a planetary, rated about mag 10,
4 x 6-min, of arc in angular size
which is larger than most, It is
actually the remains of an exploded
star, seen and recorded by the
Chinese in the year 1054. You can
see this object with binoculars, but
you need at least 8 in, aperture to
pick up any of the detail inthe crab-
like figure shown in photos.

Place: 5h 33m 22,0 deg. North

LAMBDA in Orion, This is the top
star of three in the head of Orion,
It is a neat double of white stars,
mags 4 and 6, fairly close at 4-1/2
sec, of arc, which means you need
80 to 100x for a comfortable split,
Place: 5h 33m 9.9 deg, North

THETA-ONE in Orion is the finest
multiple star for small telescopes,
It shows 4 stars to a 2 or 3-in, re-
fractor at 40x, this group being well-
known as The Trapezium, In the
same field you can see Theta-two
which is a wide double, the whole
display on the greenish background
of the bright diffuse nebula, M42,
Place: 5h 34m 5.4 deg. South

GAMMA, LEPUS is a wide double
showing a yellow primary of mag
3.8 with a reddish companion mag
6.5 at 95 sec, of arc, A mag 13 red
star may be visible,
Place: 5h 43m 22,5 deg. South
SIGMA, ORION is a multiple star
chowing as many as 10 stars in
large telescopes, but the usual view
with 3 to 6-in, aperture is a quad.
Components A and B are very close
t .3" and are usually seen as one
star of about mag 4. Component Cis
mag 10,3, 11" from AB, Component
D is mag 7.5 and is 13" from AB,
Star E is mag 6.3 and is a wide 42
sec, of arc from AB,
Place: 5h 37Tm 2.6 deg. South
M 37 is the biggest and brightest of
three nice clusters in Auriga--it
shows about 150 stars in a 25' field,
M 38 has about 100 stars in a 20'
field, M 36 is a compact bundle of
60 stars, nearly as bright as M37
but only 12' diameter.

M 36: 5h 33m 34.1 deg. North
M 37: 5h 49m 32.5 deg, North
M 38: 5h 25m 35.8 deg. North

2 Theta-two 15 A
:;‘_.{"“”x@%wtos DOUBLE

- M42 > \ .

e “ 66 e 7lre Frs/:s Mh

ﬁ‘f%;;\‘?'/wh-one (¢)
7 THE TRAPEZIUM

. .
The TRAPEZIUM IS SEEN PLAINLY
IN 6-inch AT 50%. THIS VIEW IS
INVERTED as in TELESCOPE. .. it sHows
OVLY ABOUT Vo OF FIELD You SEE at 50x

1%12'
FIELD

M45
THE P:.emoes

ERECT

The PLEIADES - WELL-KNOWN OPEN
CLUSTER MAKES A PRETTY PICTURE at 50X

THE PLEIADES (PLec-uh-deex)

ALCYONE...al-SicH-oh-nee 3.0
ASTEROPE ..as-7A/R-0k-pee 5.9
W CELAEND...seh-LEE-noe 5.9
| :ELECTEA....QA—LEKJM 3.8
GMAalA. .. my- uh 4.0
MEROPE ... MARE -oh-pee 4.3
TAYGETA...fah-i/-ah-fah 4.4 ]
PLEIONE .. plee-OH~nee 5.1
ATLAS..... AT-lus 2.8
PLEIONE S MAMA AND ATLAS
IS PAPA. STAR N2 2« (mMAG 8)
MAKES A WIDE DOUBLE
WITH ALLYONE AT 117 SECONDS

i

THE HYADES - ERECT VIEW AS
SEEN wiTH 7% BINOCULAR (7°F7£LD)
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MAP 4

M35 is an open cluster showing
about 120 stars, the whole rated
mag 5.3 in the Skalnate Pleso cata-

log. About 40' field makes a nice
view at 60 to 90x.

Place: 6h Tm 24.3 deg, North

BETA, MONOCEROS is a finetriple
star of mags 4.6, 5.2 and 5,4 spread
in a slimtriangle with separations of
10" maximum and 2,7" minimum, A
6 in, reflector at 180x will show the
three yellow-white stars in a com-
fortable spread,
Place: 6h 27m 7.0 deg, South
NGC 2244 cluster contains only
about 16 stars but they are bright
including several of 7th magnitude,
""Beautifull''--Webb, (Celestial Ob-
jects for Common Telescopes).
Place: 6h 31m 4.8 deg., North

STAR NAMES  Map 4

APHARA CANIS MaJoR add-DARE~rah

ALGEIBA Leo al-GEE -pub
ALHENA cemini  al-HEN-uh
ALPHARD nyora AL-fard
AVIOR carina  A-vee-or
CANOPUS CARINA  can-OH- puss
CASTOR Geminy  CASS-ter
IRZAM CANIS maYR MURR=-2am
POLLUX cemini  POLL- lux
CANIS MINOR  PRO—-see-on
REGOR VeELa REE-gor

LEO REG ~you-luss
SIRIUS cansmaor SEER- ee-us
SUE-hail

@MIL VELA 7
GEMINI  WAY-sal
EN canisyaor WESS-en
EE_MAP 3 a d.LST'For
See nd L

OoBJ
and 6 hr. RlGH‘r SCENSION
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UU, AURIGA is a long-period vari-
able but ite main appeal to star-
gazers is its beautiful red color,

Place: 6h 34m 38.5 deg, North

NGC 2264 is a modest cluster in
Monoceros showing about 20 stars
in a 30'field, It includes Flamsteed
No, 15, which is a pair of mag 4.7
stars 2,9 seconds apart, No, 15 is
also a red variable and is often
labeled S for this feature,

Place: 6h 40m 10.0 deg. North

NO, 12, LYNX is a triple star, mags
5.2, 6.1 and 7.4 with least separation
of 1,7 sec, and widest at 9 seconds,
You can split it with a 6-in, reflec-
tor, Only double in 3-in, refractor,
Place: 6h 44m 59.4 deg, North

SIRIUS--the Dog Star--always gets
a look just because it is the bright-
est of all stars, It is actually a
double with a mag 8 companion at
11 seconds, This sounds easy but you
soon find the companion star is lost
in the glare of the primary. About
300x with B in, aperture will split it
if seeing is good,
Place: 6h 44m 16,7 deg. South
M 41 CLUSTER. After looking at
bright Sirius it is easy to drop down
4 degrees and then wait a couple
minutes until M 41 comes sailing
into view, It shows about 50 stars
bunched in groups in a 30! field,

Place: 6h 46m 20.7 deg. South

M 50, Open cluster in Monoceros
shows over 100 stars in a 15' field
but only a few as bright as mag 9.
Place: Th 2m 8.3 deg. South

NGC 2392 is an oval planetary nebula
about 40 sec, dia, showing a central
star of 8th magnitude,

Place: 7h 27m 21,0 deg, North

CASTOR in Gemini was once a fairly
easy double with separationof5 sec,
of arc in 1925, This closed to 4 sec,
in 1940 and is currently (1970)down
to 2 seconds and will continue to
close slowly for many years, Both
stars bluish-white, mags 2,0and 2,9,
There is a third star, mag 9,5 at 72
sec, which may show in a 3-in,
refractor,

Place: 7h 33m 32,0 deg, North
M 46 in Puppis shows a cluster of
about 150 stars from 08th to 13th
magnitude, About 25' field is dotted

on northern edge with planetary NGC
2438, this only about 1' diameter and
faint at 12th magnitude.

Place: 7h 41m 14.8 deg. South

M 93 is a cluster in Puppis showing
about 60 stars in a 25! field,
Place: 7h 44m 23.8 deg. South

NGC 2539 is a cluster in Puppis
showing about 150 stars including
Flamsteed No, 19 mag 5 in a 25!
field,
Place: 8h 9m 12,8 deg, South
ZETA, CANCER is a typical "big
telescope' triple, meaning it has an
easy spread of 5 seconds and an-
other separation not so easy at 1
second, All three stars are bright
at mags 5.1, 5,7 and 5.5, The close
pair is a binary with period of 60
years, widest at 1.2 sec, (1960),
closing to .7 sec, about 1990,

Place: 8h 10m 17.7 deg. North

THE BEEHIVE, M 44, is a popular
wide-field open cluster--you may
have to use your finder to catch all
of it,
Place: 8h 38m 20.1 deg, North
IOTA, CANCER is a pale yellow and
bright blue double star, the yellow
primary being mag 4.2 and the blue
companion mag 6.6, The spread of
30" is easy in any telescope,

Place: 8h 45m 28,9 deg, North

M 67 is an open cluster below the
popular Beehive, Compared to the
Beehive it is small at 15 but packs
about 65 stars inthisarea, the whole
rated about mag 6.
Place: 8h 50m 11.0 deg. North
NO, 38, LYNX is a close double of
3 seconds showing mags 4.0 and
5.9 stars,

Place: 9h 17m 36.9 deg. North
TAU-one, HYDRA is a wide double
with white primary mag 4.6 and a
lilac mag 7.2 companion, spread 66"
of are,
Place:

Sh 28m 2,6 deg, South

ALGEIBA in the Sickle is a popular
double star mags 2,6 and 3.8, both
yellow. Separation of4,7 sec, is easy
to split with 100x, This is a binary
with a period of 619 years, which
means you don't have toworry about
the separation changing real fast,

Place: 10h 18m 20,0 deg. North
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NGC 3242, Planetary neb in Hydra,
35 x 40 sec, showing apale blue disk
in 3 in, at 100x, Better with larger
telescope.

Place: 10h 23m 18.5 deg. South
TAU, LEO is a yellow and blue
double of mags 5,2 and 7.0 spread
90 seconds of arc,
Place: 11h 26m 3.0 deg. North
NGC 4361, Alarge but faint planetary
inside the sail of Corvus, About 80
sec, dia,, rated mag 10 visually,
Place: 12h 23m 18.6 deg, South

5SS, VIRGO is avariable star ranging
from mag 5.9 to mag 10,0, Notable
for its deep red tint,
Place: 12h 24m 0.9 deg, North
NO, 17, COMA BERENICES is a
double of mag 5.4 white and mag6.7
lilac, Very wide at 145 seconds, No,
17 is one of a nice binocular group
below Gamma, the whole commonly
described as Berenice's Hair, which
name is also applied to the whole
constellation,
Place: 12h 27m 26,1 deg. North
DELTA, CORVUS is a double star
with combined magnitude of 3,0
making a skymark triangle with
Spica and Porrima in Virgo, The
primary is a mag 3,1 yellow star,
while the red-purple companion is
mag 8.6 comfortably spaced at 24
seconds,
Place:

12h 28m 16,4 deg, South

NO, 24, COMA BERENICES is a20-
sec, double of good brilliance and
color contrast showing a mag. 5.5
orange and 7,0 emerald star,

Place: 12h 33m  18.5 deg, North

M104 was added to Messier's orig-
inal list by his colleague Pierre
Mechain, This is a spiral galaxy in
Virgo 2! x 7' in angular size seen
nearly edgewise, A small telescope
will show only a hazy disk but 8 in,
or larger aperture working at 200x
reveals why itis called the Sombrero
nebula,
Place: 12h 38m 11,5 deg, South
PORRIMA in Virgo is one of the
classical double stars of known orbit

and separation, Its orbit takes 172
years, Currently the separation is
4,5 seconds but the distanceisclos-
ing and will be under 2 seconds by
the year 2000, The two stars are
evenly matched at mags 3.6 and 3.7,
both yellow-white,
Place: 12h 40m 1.3 deg. South
Y, CANES VENATICI is a variable
star but best-known for its deep red-
orange color,
Place: 12h 44m 45,6 deg. North
COR CAROLI is the brightest star
in Canes Venatici and is aneasy 20-
sec, double of mags 3.2 and 5,7 blue-
white stars,
Place: 12h 55m 38.5 deg. North
THETA, VIRGO is adouble star with
9th magnitude companion separated
by 7 seconds from the white primary
of mag 4. There is also a mag 10
companion at 71 seconds,

Place: 13h 8m 5.4 deg. South

M 3 GLOBULAR in Canes Venatici
is partly resolved with 6-inch aper-
ture at 200x. About 10' of arc in
diameter, magnitude about 6.

Place: 13h 41m 28,5 deg. North

PI, BOOTES is a 6-sec, double mags,
4,9 and 5,8 spaced 6 sec, apart,
Place: 14h 39m 16,5 deg. North

IZAR, BOOTES is a good-contrast
double showing a mag. 2.7 yellow-
orange star and a mag 5.1 blue,
Only 2,8 seconds separation--good
test for 3-inch,

Place: 14h 44m 27,2 deg, North

ZUBENELGENUEI is the alpha star
in Libra. It is a very wide double
mag 2.9 with mag 5.3 white compan-
ion at 230 seconds.
Place: 14h 49m 15,9 deg. South
MU, LIBRA is a test double for your
3-in, with separation of 1.6 sec, The
two stars rate mag 5.8 and mag6.,7,
with total brightness about mag 5.4.
Place: 14h 48m 14,0 deg. South

XI, BOOTES is a double star stand-
ing about 8,5 deg, east from
Arcturus, The stars are mag 4.8
yellow and 6,8 red spaced 7 sec,
apart, This is a true binary with
period of 150 years. The maximum
separation of 7.2 seconds ofarc will
occur in 1977,

Place: 14h 50m  19.2 deg. North

IOTA, LIBRA consists of Flamsteed
stars Nos. 24 and 25 which form a
wide double at 58 seconds. The pri-
mary star is mag 4.7 pale yellow
with mag 8,7 red-purple companion,
The companion itself is a double,
being a pair of 10th magnitude stars
spread 1,8 sec, apart,

Place: 15h 1lm 19.7 deg. South

DELTA, BOOTES is a wide double
at 105 sec., and can be split with
7x binock, Colors light yellow and
1t, blue, mags 3.5 and 7.4,

Place: 15h 14m 33,4 deg. North

NGC 5897, Globular clusterin Libra,
7' dia, but faint at mag 10, With care
you will find it 12 deg., due South of
Zubeneschamali,

Place: 15h 16m 20.9 deg. South

M 5 is a bright globular in Serpens,
Size about 20' or a little over one-
half of a moon, Mag 6 is much com-
pressed at center, i,e., a blaze at
center, Easy to pick up in any tele-
scope but needs at least 8 in, aper-
ture for a good view, Close-by is
Flamsteed No, 5 which makes find-
ing easy.
Place: 15h 17Tm 2,2 deg. North
NO, 5 SERPENS is one of the mar-
ginal stragglers of M 5., This is a
delicate double of mags 5.3 yellow
and 10.5 pale white, made difficult
by the faintness of the companion.
Separation, 13 sec.
Place: 15h 18m 1.9 deg, North
MU, BOOTES is an easy double at
108 seconds of arc separation, the
stars being mag 4.5 and mag 6.7,
The dimmer star is itself a binary
of mags 7.0 and 7.6, but close at 2
seconds and needs at least 100x for
a notched split.

Place: 15h 23m  37.5 deg. North

STAR NAMES  Map 5

ALGEIBA .......al- JEE-bub LEo
ARCTURUS.... .ark-700-rus  BooTes
COR CAROLL.....kor-kAY-ro-fie ERES,
DENEBOLA.... de-NEB-oh-/a LEO

GIENA........,JEEN- A CORVUS
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IZAR......... EYE-zar BOOTES
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DELTA, SERPENS, A double show-
ing two white stars mags 4,2 and
5.2 separated by 4 seconds of arc,
You will need at least 100x for a
comfortable split,
Place: 15th 33m 10,6 deg. North
ZETA, CORONA Borealis is apret-
ty optical double showing a blue-
white star mag 5.1 and a blue one,
mag 6,0 at 6 seconds,

Place: 15h 38m 36.7 deg, North

BETA, SCORPIUS is a blue-white
pair spread 14 sec, apart, mags 2.9
and 5.1, There is also a 10th mag-
nitude companion but at ,8-sec, itis
lost in the glare of the primary.

Place: 16h 4m 19.7 deg. South

NU-ONE and Nu-Two in Corona B,
forms a wide double of mag5 yellow
stars spaced about 370" apart, The
separation of morethan 6 min, of arc
is extremely wide for a telescope
double, yet it is only about 1/12 of
the field at 40x,
Place: 16h 21m 33.8 deg, North
M4 GLOBULAR cluster is right next
door to Antares, so after viewing
the red giant you can move over a
little to the west, ., andthere's your
globular. It has size to be seen at
14 min, of arc but shows only a
granular disk to a 3 in.refractor,
Place: 16h 22m 26.5 deg. South

ANTARES is a popular objecttolook
at just because it is big, bright and
red, It is actually a 3-seconddouble
with a green Tth mag companion,
which sounds fairly easy but actually
needs at least a 10-in, to show, In
some early star lists mag 1,2
Antares is described as having a
green flare at one side, and that is
about the best you candowith a 6-in,
reflector,

Place: 16h 28m 26.4 deg. South
M 13isthe Great Clusterin Hercules
and the best-known of the globulars,
The big ball of stars is partly re-
solved in a 6-in, reflector at 150x,
but it needs 10-in, aperture or larger
for a really good view of the thou-
sands of faint stars averaging mag
13.5.
Place:

16h 41m  36.5 deg. North

M 10 is a globular cluster in
Ophiuchus easily visible in the
smallest telescope but not resolved,
It is about 8 min, diameter, Nearby
M 12 is similar,
Place: 16h 56m 4.1 deg, South
RASALGETI is the alpha star of
Hercules and a fine double, the
primary being mag 3.5 orange with
a blue-green companion mag‘5.5, the
two fairly close at 4.5 sec, of arc,
The colors are strong, easy to see
without guessing, You will need 100x
for a comfortable split.

Place: 17h 13m 14 .4 deg. North

M 6 OPEN CLUSTER in Scorpius,
This is about 25' diameter and shows
about 50 fairly bright stars, the
whole thing rated about mag 5.5
visually, meaning you can pick it up
as a faint glow with binoculars, Good
view in 6-in, reflector at 40to 100x.
Place: 17th 38m 32,2 deg, South

M 7 OPEN CLUSTER is about 1 deg,
diameter and is bigger and brighter
than nearby M 6, Fine view with a
3-in, refractor at 40x,

Place: 17h 52m 34.8 deg, South

M 23 OPEN CLUSTER inSagittarius,
About 120 faint stars including one
mag 7 near the edge of 30' field,

Place: 17h 55m 19,0 deg, South

NO, 85, HERCULES is a 6-second
pair which splits easily at 100x
showing a greenish and red-yellow
star,
Place: 18h Om 21.8 deg, North
M 8--LAGOON Nebula includes a
star cluster and a bright diffuse
nebula, View this in the fall of the
year to get the ''black velvet' sky
needed to show the nebulosity sur-
rounding the stars, It takes low
power to see it all in one view--a
1-1/4-in, Erfle eyepiece is fine,
Place: 18h 2m 24,3 deg, South

M 21 OPEN CLUSTER shows about
50 stars in a 12' field,
Place: 18h 3m 22,5 deg, South

NO, 70, OPHIUCHUS is a close double
showing a yellow primary of mag4.3
and red-orange companion of mag
6.0, This is one of the many binary
systems which have been observed
for many years, The separation is
currently (1973)close toaminimum,

being about 2 seconds and it will get
a little closer before it spreads to
a comfortable 4 seconds in the
year 2000, The whole orbit takes 88
years,
Place: 18h 4m 2.5 deg, North
M 24 OPEN CLUSTER isatightpack
of about 50 stars in a 4 minute field,
Good at high power.
Place: 18h 17m 18.4 deg. South
M 16 OPEN CLUSTER in Serpens,
25' field shows about 55 stars on a
luminous background,

Place: 18h 17m 13.8 deg. South

M 17 is a bright diffuse nebula usual-
ly called the Omega or Horseshoe
nebula although it looks more like a
long checkmark than a horseshoe,
M 17 was discovered by Messier in
1764 and described by him as atrain
of light without stars, However,
photos show 25 or 30 stars in the
area, Size about 30 x 50-min, ofarc,
Place: 18h 19m 16,3 deg. South

M 22 GLOBULAR CLUSTER has a
diameter of about 17' which is half
as big as the moon, Individual stars
can be seen with a 6-in, reflector
working at 150x,
Place: 18h 35m 23.9 deg. South
EPSILON, LYRA is the popular
double-double. You may be able to
see this naked-eye as a wide pair,
Each star ofthe widepairis adouble,
but now the separation is a mere 2
sec, and you will need about 200x for
a clean split without notching,

Place: 18h 43m 39.6 deg, North

STAR NAMES  Map6
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ZETA, LYRA is an easy double
showing a reddish mag4.3 staranda
fainter blue-greenmag 5.9 separated
by 44 seconds, You can split this
with 7x binocular, but a telescopeat
40x is better,
Place: 18h 44m  37.6 deg. North
BETA, LYRA is a bright eclipsing
variable star ranging from mag 4
to mag 5 with a period of 13 days,
The star is also a triplet withamag
7.8 companion at 47 sec, and another
mag 8.5 at 66 seconds,

Place: 18h 48m 33.3 deg. North

M 11 in Scutum is afan-shapedopen
cluster of about 200 stars in a 15'
field, Bright enough to be seen with
binoculars but only as a mistypatch
--3 in, or more aperture gives the
needed resolution and light pickup,
A real sparkler!
Place: 18h 50m 6.3 deg. South
M 57 RING NEBULA looks like abig
smoke ring in the sky. It is not im-
pressive in a small telescope but
even a 3-in, at 120x will show the
central hole,

Place: 18h 53m 33,0 deg, North

NIGHT. LOoWw POWER /S NEEDED
TO COVER THE BIG FIELD

y\:.b.u

serpent comprising two yellow stars
mags 4.5 and 5,4 separatedby 23 sec,
It is a short hop west and south of
Altair and easy to see at 40x,

Place: 18h 55m 4.2 deg. North

ALPHA, VULPECULA consists of
Flamsteed Nos, 6 and 8, No, 6is the
brighter at mag 4 while the compan-
ion is mag 6 and very wide at 404
seconds,
Place: 1%h 27m 24,6 deg, North
ALBIREO shows a 3.2 orange and
5.5 blue, wide-spaced at 35 seconds.
You are not a star-gazer if you
haven't seen this popular double,

Place: 19h 30m 27.9 deg. North

NGC 6819 open cluster in Cygnus is
only about 6' in size but packs 150
stars from mag 10tomag 15, Thisis
easy to find being 8 deg, due west
from Sadr in the Northern Cross,
Place: 19h 40m  40.2 deg. North

NO, 16, CYGNUS is a pretty double
of mags 6.3 and 6.4 at 38 seconds,
Place: 19h 41m 50,5 deg, North

NO, 57, AQUILA is a neat double of

Vi Epsilon-one

EITHER A 3"REFRACTOR OR 6"
REFLECTOR WORKING AT 120%

find this by dropping 17 deg. straight
down from Altair,
Place: 19h 53m 8.3 deg. South
DUMBBELL NEBULA in Vulpecula
is labeled M 27 or NGC 6853, It is
bigger than most other planetaries,
measuring 4' x 8' in angular size,
Place: 19h 58m 35,7 deg. North

OMICRON 1 and 2 in Cygnus forms a
quadruple star but the faintest star
of the four is a mere mag 13 at 34
sec., so it is more accurately de-
scribed for small telescopes as a
wide triple. Omicron-two is the
primary star mag 3.9, while com-
ponent D is Omicron-one 338 sec-
onds, Component C of 7th magnitude
is 107 sec. from the primary, the
whole forming atriangle of which the
primary is orange and C andD blue,
Place: 20h 13m 46,7 deg. North

ALPHA 1 and 2inCapricornus mags
4,5 and 3.8 show as a yellow pair 6
min, apart, Very pretty inbinoculars,
Place: 20h 16m 12,6 deg. South

GAMMA, DELPHINUS is a double of
mag 4 yellow and mag 5 green,

mags 5.7 and 6.5 separated by 36 spread 10 sec, apart,
THETA, SERPENS is the tail of the sec, Both stars are blueish. Youcan Place: 20h 45m 16,0 deg. North
AN@gvlafggoﬂgé.D of & TELESCOPE at Various MAGNIFICATIONS
Af:ﬁ%“f,!“ MAGNIFICATION
of Evpe.| 30x[a0x[ 50x| 60x [ 70x | 80x]90x [100x]110x[120x] 130x 140X | 150% | (15 | 200 225% 2175x|300x
120'/90" |72’ | 60'| 51' |45' |40 |36 |33/ |30' |28'|26' (24" |21 |18 | 16" |14' |13’ | I
[100'| 75¢ | 60' | 50| 43 |37 | 33' | 30" |27 |25' (23" |21 |20" | 17" |15° |13 |12 | (1 | 1O
HUYGENSM& | ] ! ] 1 (] 1 1 0 ] U 1 I { ’ ] I i 1 ]
Hre 49;400.306046403;1302‘1 24' |22 |20 |18 |17 |16 [ W |12 1109 | 8
EnT p of EYP& mmp(e- WHAT 1S TOP POWER YQU CAN USE TO LOOK AT A STAR
APP%&““D"‘(F.!;F g * CLUSTER 26' DIAMETER? ASSUNME 50° EYEPIECE
Qeneral Formulo: TF = = Solution: RUN YOUR EYE ALONG 50°EYEPIECE LINE. READ 27,
¢ FIELP™" 4 FI— WHICH 18 OK for SIZE. Then,read. [I0x in Top line
11:_U C: 2
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how to use this map

Face north. Turn the map to put the current date at top. Directly
opposite the date on the Right Ascension scale, read the R,A, hour
on your meridian at 8 o'clock meantime (or the equivalent standard
time or daylight time), Reading the scale to the nearest 5-min. mark
is usually accurate enough,

When you face north and put the date at the top, the stars on the
map are in the same position as you see them naked eye in the sky.
The bottom edge of map is your north horizon; the top part of the
map shows stars from Polaris southward to your zenith (nearly),
It is helpful to hold the map erect to get the whole picture of how
the map coincides with the sky itself,

If the time is later than 8 o'clock (or the equivalent standard or
daylight time), you determine the amount of time you are past map
time and add this to the R,A, reading, An example is shown below,
This also compares working with mean time anddaylight time. The
advantage of mean time is that you start out with a round figure--
8:00--to which it is easy to add the elapsed time, The catch is that
to use mean time you need a clock set to mean time, The best way
is to use standard time. The poor featureis that the equivalent time
is usually some odd figure--like 8:26--for the basic map time, Add-
ing the elapsed time to this takes a little more effort. The elapsed
time can also be counted on the R.A, scale itself--clockwise for a
later time. Once you find the R.A, of the meridian, it applies to the
whole sky as well as the circumpolar region shown on the map,

The segment equatorial maps which follow are usedin the same
way except you face south and the R,A, increases counterclockwise,

How 1o Find R.A.on your Meridian at any Time
IS FOR AN OBSERVER AT Akron, Ohio on Oct. 6

USING A CLOCK RUNNING ON L.M.T::

USING A CLOCK ON DAYLIGHT TIME:

OPPOSITE Date (Oct.6) OPPOSITE Date (00T.6)
READ....2|:00R.A. READ.. ... 21:00 R.A.
THIS (5 R.A.ON Your THIS IS R.A.oN YouR
MERIDIAN AT 8:00LMT MERIDIAN at 9:26 £.D7.

for a later time, Say /0:36 £0.7.
YOU ARE 1% (07 LATER THAN MAP
TIME...S50 YOU ADD THIS TO RA.
R.A.at 9:26, ... 21:00
Plus Elapsed Time. ... |10

for a later time, say 5:10.1m7
YOu ARE %10 LATER THAN MAP
TIME...S0 YOU ADD THIS 70 R.A.
R.A.at 8:00LMT....21:00
Plus Elapsed Time..... Ve 10

22°10 o TIME 227 10R.A,
THIS IS YOUR A6 THIS IS YOUR
MER/DIAN al 19%b 4 MERIDIAN AT
9:/0 L.M.T. ess A 10 10:36 E.D.T.

Jhe EXACT MAGNITUDE of EACH

STAR MAGNITUDES: STAR /S MARKED on 7HE /MAP
& ] [ ] ® ® ° s

MAGNITUDE 2 3 4 [ 6
5 0.6% (5 [6T02.5 267035 36Lb45 Y655 56 orfainter

orR gf?fﬁﬂrfﬂ MAP SHOWS ONLY a FEW
only to MAG 5.0  MAG & shown
STAR DESIGNATIONS:
% ® @ @ @
20 32 H. GC 28956 BD+65°369

GREEK LETTER UMBER  NumBERfrom NUMBERfrom  NUMBERfrom the
from 1he rom 1he the HEVELIUS ~ the GENERAL ~ BONN Catalog
BAYER Cafalog  FLAMSTEED Cat. Catalog CATALOG (Boss)  (Argelander)
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5%

pr 1 LLIBLLLIZPL LT BRI T 35—~
i 8 s

3‘ ’
\M ,/-! fy
‘i T 2 %
k=

o
o 'I/\ ‘s
-

MAGNITUDE .~

IR
NUMBER from B+ \ \
The MESSIER |

..-DATE SCALE for 8:00

LOCAL MEAN TIME

8%

STANDARD TIME

ME
EQUIVALENTS
Example
PLACE: Akron, Ohio

8:00 L.M.T.
ot 8:26 E.S.T.

&2 9:26 E.D.T.

ALL THREE TIMES APE
THE SAME INSTANT
(SEE PiGEs Sand 9)
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VARIOUS methods are used in locating sky
objects with a telescope, ranging from coarse
naked~eye sighting to precise pin-pointing with
the use of setting circles, All methods requirea
good mount~~-it must not vibrate unduly, it must
""stay put" at any position and it must work
smoothly on both axes, Don't expect to find sky
objects by random sweeping--you must know
exactly what you are looking for and how to get
there,

STAR HOPPING, This is the familiar technique
of moving from a bright star you knowto another
star you know, etc,, and in this way you event-
ually reach your target, Itis an excellent method
for sweeping with binoculars or erect-image
telescopes. With the usual astronomical tele-
scope, star hopping is done with the finder
telescope of the instrument, A neededaccessory
is a 'field plotter," which is piece of clear
sheet plastic on which you draw the field of the
finder to map scale, The maps in this book have
a scale of 1/8 inch per degree, so if you have
the usual 6~deg, finder the field plotter will
have a circle 3/4 in, diameter, The same scale
measures both declination and R,A, with fair
accuracy,

First you plot the course on the atlas map,
moving the plastic circle over the map, trying
to keep a known star in the circle while reach-
ing out to another star, After you have the route
memorized, yourepeatthe same star hops with
the telescope itself, A common example is the
hop from Altair to M 11, as shown in Fig. 3.

RIGHT ANGLE SWEEP, This is by far the most
practical method for use with an equatorial
mount, This kind of mount can be made to move
in a diagonal direction if you push firmlyin that
direction,but the normal movements of an equa-
torial are in R.A, and declination, these being
at right angles in all parts of the sky. Two ex~
amples of a right angle sweep are shownin Fig,
4, both using the finder for the actual sighting.
Both legs of the sweep can be scaledwith a field
plotter; the finder field then enables youto make
similar steps in the sky,

You will note that in this kind of sweep you
have a choice of two routes, In Fig, 7 example
there is a convenient pivot star on the lower
route, so you may prefer to take that path,

Fig, 5 gives the two rules you have to follow
in plotting a right angle sweep on a sinusoidal
star map, Since you have a choice oftwo routes,
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you should measure the angular distance in R.A,
along the route you plan to use, The second rule
is that a difference in declination should be re=-
ferred to the central meridian; another way of
saying this is simply that the declination dif-
ference should be measured squarely across the
parallels of declination, NOT on the actual map
path which is usually somewhat slanted and so
would scale a little longer,

DECLINATION CIRCLE, A declination circle is
easy to use and does not require a clock drive;
many amateur observers use the declination
circle alone to find sky objects, Fig, 9 is a
typical example, being a right angle sweep from
Antares to the globular cluster M 10. You use
the declination circle to set the declination
distance and then sweep in R,A, to the object,
The preliminary operation is to point your tele-
scope exactly at your pilot star, Antares, and
then set the declination circle to the known
declination of Antares (see the star list on a
following page). Without looking at the sky, you
now move the telescope to the declination of
M 10. You lock the declination shaft at this
position, Finally, you sweep in R,A, to the east
until the object comes into view, If youmiss the
target, try R,A, sweeps about 3/4-deg. north
and south of the indicated path,

THE HOUR CIRCLE, Hour circles are made in
various patterns, the chief difference being the
hour sequence which can be either clockwise or
counterclockwise, If you use a clockwise circle
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rl-fHE HOUR CIRCLE IS IN ANY CHANCE
POSITION, THE MOVING INDEX POINTS

IN SAME DIRECTION AS TELESCOPE,
THE INDEX SETTING /S A PERMANENT

AouusTmens

’ §LIP-TUQN THE HOUR CIRCLE TO
PUT R.A.OF PILOT STAR (11h30m)

IN LINE WITH THE INDEX.
2 NOTE THE HOUR CIRCLE Now
MATCHES THE SKY CLOCK

with a fixed index, the circle will read only
Hour Angle, i.e,, you can read the position of
any sky object as being a certain number of
hours and minutes east or west from your
meridian, To apply this system you must know
the R,A, of the object and the R.A, hour and
minute on your meridian, Then, subtracting the
smaller quantity from the larger, you get the
hour angle of the sky object, whichis west if the
R,A, of your meridian is greater, or east if the
R.,A, of the object is greater, This system has
been in use for hundreds of years but it is con-
fusing and cumbersome,
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LT /S /O OCLOCK
( NEED NOT
KNOW THIS)

DIRECT INDEXING IN R, A

{PoINT THE TELESCOPE AT ANY
BRIGHT STAR WHOSE R.A. IS
KNOWN TO YOU. CENTER THE

ﬂ STAR IN FIELD OF EYEPIECE.
R.A. OF STAR SHOWN is I1h 30™

D NDEX DIRECTLY TO THE STAR
YOU WANT TO FIND (8% /0™ ¥
DRAWING).  /F ON CLOCK DRIVE, yYou
CAN CONTINUE DIRECT INDEXING TO
OTHER SkY OBJECTS AS LONG AS YOU LIKE

DIRECT INDEXING, If you use an hour circle
with a 24-hr, counterclockwise sequence of hour
numbers, you can use the circle with a moving
index for direct indexing, By a''movingindex' is
meant an index which moves when the telescope
is moved-~you can treat it as a fixedpart of the
polar shaft assembly, Initially it is set to point
to the meridian when the declination shaftisin a
horizontal position, The method of operation is
shown in the drawings, If youare onclock drive,
the clock will keep the circle in proper relation
to the stars. Without a clock, you can index as
usual and then add the elapsed time,



Star Positions 1970 ALLSTARS of MSSNITUBE 2.8 or Brighler

STAR NAME MG POSITION STAR NAME POSITION STAR NAME Mo POSITION
BAYER| POPULAR R.A.|DEC,| |BavER POPULAR R.A.| DEC.| |BavER| POPULAR R.A. |DEC.

a And | ALPHERATZ] 2.1 |0M01"|4+289°| |77 Pup| Pe pureis |27 | 1M 167 |=31.1°| | B Lup|Beta Lurus| 2.8 [14" 57|-43.0°
Blas| CAPH |24 (0 08[+59.0° |nCMa| Eta SRS (2.4 |1 23 |-203°| |8 Lib | Ecaaman| 2.7 [18h1s"[-9.3°

aFhe | ANKAA | 2.4 |0 25 |~42.5°| |a Gem| CASTOR | 1.6 |7 33 |+32.0°| |a(CrB| ALPHECCA| 2.3 |I5 33 |4208
alus |SCHEDAR| 2.3 |0 39 (+564°| |acmi| PROCYON | 0,5 |7 38(+5.2°| |a Ser| UNUK | 2.7 [1543|46.5°

BCet| DIPDA |22 [0 42|-1g2°| (B Gen| POLLUX | 12 [743[428.°| |§500|OECHUBBA 3 515590 50

) Qs |Gammacass 2.3 | O 55 |+606°| |£ Pup |Zeta Pureis|2.3 (803" |-39.9° |Bsco %ﬁﬁ‘ims 2.6 [16°04"-j07°

VAR,

B And| MIRACH | 2.4 |11 08" |+355°| [ Vel |Gamma vews| 1.9 |8 09 |-47.3°| |a Sco| ANTARES| 1.2 |16 28|-264°

8 (as | RUCKBAH| 2.8 || 24 |460.°| |gCar| AVIOR | 1T |8 22.|-594°| |BHer BeL2 . | 2.81629 +216°

@ ri |ACHERNAR | 0.6 || 37 |-574°| | § Vol | Delta veia | 2.0 | 8 44|-54.¢° {oph gﬁ%ﬂws 19 |16 36| ~10.51

B Ari |SHERATON | 2.7 || 53 [+207°| [AVel| SUHAIL |2.2 |90 |-43.7| |£ sco| EB5E0n | 24 [1648)-30.x

7 And| ALMAK | 2.2 2h 02" |+422°| | Car|Jota carimal 2.2 |9 16 |-59:2° Noph| SABIK | 26 1709 ~157°
@lUMi| POLARIS | 2.| |2 03 |+89.1°| |KVel |kappa vera | 2.6 |Q 21 |~54.9°| |BAra| Beta ara | 2.8 |17 23|-555°
a Arl | HAMAL |22 (2,05 [+23.2°| |aHya| ALPHARD | 2.2 |9 26 [-8.5°| |USco Upsilon | o g 729 |-31.%°

SCORPIUS

aCet | MENKAR | 2.8 (30" |+4.0°| |a leo| REGULUS| 1.3 10f07™|+12.° | | A Sco| SHAuLA | 1T |17 32[-31r°
BPer| ALGOL | 2.83 06 +408°| |J Leo | ALGEIBA | 2.6 |10 18[420.0°| |a0pk |RAsALHAGUE| 2.1 |17 34|+ 1€
afer | MIRFAK | |9 |3 22 |+49.8° | Vol|Mu vers |2.8 |1045(-49.°| |@sco| Ta¢t2, o 2.0 |17 35-43.0
QTau |ALDEBARM| || (434" lii64° | |BUMa| MERAK |24 [Ihoo"4s6.5°| [ksco R8P 125 (140|200
Bori |RIGEL | 0.3 53" |=8.2°| | (/M| DUBHE | 19 [\102[+619°| |7 Dra| ELTANIN 2.4 [ 17 56 [+5)1.5°
aAur| CAPEUA | 02 |5 14 4460 |8 Leo| Dettareo |26 (1| 13 [+207| [Ssgr| 082 .| 2.8 18" |-209°
T 0ri | BEUATRIX | |7 |5 24 |46.3° | | Bleo| DENEBOLA | 2.2 ||| 48|+147°| g sor| KAYS |19 [1822]-344°
BTau| ELNATH | 1.8 |5 24 4286°| |Yuma| PHECDA | 2.5 |11 52[+539°| |Asyn lambde 18 (1826|-254
8 0ri| MINTAKA | 2.5 | 5 30|-03°| |JCmv| SUENA | 12.8 [i2ha|-11.4°| [alyr| vEGA [0, [18 364388
alep| ARNEB |27 |531 |-119°| |FCru| GACRUX | 1.6 [1229|-57.0°| |oSr| Nunkt | 2.1 [ (85326
EOri | ALNILAM | 17 |5 35 |-1.20 | |} Cen| MUHLIFAIN| 24 [1240(-48.8 |Csgr| 282, . | 2.7 |19Por|-299°
alol | PRACT |27 |5 39 |-34.°| |BCru| MIMOSA | 1.5 [1246(-59.5°| |J4qt | TARAZED | 2.8 1945 |+10.5°
[Ori| ALNITAK | 2.0 |5 39 [-2.0°| ¢ uma| ALIOTH | 1T |12 53 [+56.1° aAql| ALTAIR | 0.9 |1949|+8.8°
K Ori | kappa orion| 2.2 |5 46 |=-9.1° [ |Luma| MIZAR |24 |13"23"[+55.1° 7G| SADR | 2.3 20"2"(+40
a. Ol |BETELGEUSE | O-) | 5 54 +74° | [aVir |SPICA |12 |3 24wmi1.0| |2/v| PEACOCK| 2.0 [2023]-56 8
BAur |MENKALINAN| 2.1 | 5 57 |445.0°| |€Con|EPSHOM 126 |13 38|-53.%| |a(yg| DENEB | (3 2040|4452
G Aur |Thela amicn | 2.1 | 5 58 [+312°| | numa| ALKAID |19 [1346 |+49.5° £ Cyg Eﬁ:::s 2.6 [20454335°
BCMa| MIRZAM | 2.0 |€2" [-11.9° [ 7Bo0| Eta. soores | 2.8 |13 53 [+18.5°| | acep| Aoeram] 2.6 [21718" [+62.5°
aCar | CANOPUS |-09 |6 2.3 |-527°| |4 Cen| MENKENT| 2.3 [14°05"|-262° £ Peg| ENIF 2.5 |21 43|+97°
0 Gem| ALHENA | 1.9 |6 36 |+164°| | a Boo| ARCTURUS| 0.2 |14 14 (+19.3°| | @ Gry| BLNAIR | 2.2 R0 ~47.1°
alMa| SIRIVS |-1.6 |6 44 |-167°| |nCen| EL8, 1cus | 2.6 [1434|-82.0°| |BGru| Beta orus | 2.2.|2241|-41.0°
T Pup| Taee puvwis [ 2.8 | 649 -506| |£Boo| EP5on |23 1444|4212 |alen |Fomaraut] 1.3 [22 s6[-20.8°
£ CMo| ADARA | 16 |6 57 [~28.9° |alib | BOEkNG, [2.8 [449]-159°| |8 |scHEAT [2.6 2300 |in7s°
8CMa| WEZEN | 2.0 [T"0T"-264°| | BuMi| KOCHAB | 2.2 |14 51 [+14.3°| |2 /9| MARKAB | 2.6 23 03/+150°
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COMPARATIVELY near at 240,000
miles, the moon is a fascinating ob-
ject showing amazing detail in even
the smallest telescope, Technically,
the resolution of moon objects is
about two times Dawes Limit or R=
8/D, Since linear distances on the
moon are approximately 1 mile per
second, it is easy toconvert angular
measure to linear, For example, a
3-in, refractor is rated 9/3 or 3
seconds of arc, which means you can
resolve a crater 3milesindiameter
or two similar craters side by side,
Much smaller objects in the form of
a line can be seen but are not re-
solved, A typical example is the
Straight Wall which is only about 1/8
mile wide and so about 1/8 second
in angular width, This is seen''plain
as day'' but without detail with a 3-in,
telescope,

PHASES, One orbit of the moon
around the earth is a lunation. It
takes 29 days, beginning with the
New Moon or no-moon when the moon
is in line with the sun and sogets no
light onits earth-facing side, Butina
day or two the moon moves a little
east of the sun, so that a narrow
crescent catches the sunlight, The
crescent gets fatter everyday andin
7-1/2 days the moon is half-illumi-
nated, which phase is called First
Quarter because 7-1/2 days is one-

NEW MOON is/#  MNEW CRESCENT F IRS‘r QUARTER LAST QUARTER
LINE WITH SUN... APPEARS BRIEFLY KISES AT NOON AND IS OPPOSITE SUN AND RISES AT MIDNIGHT
NOT SEEN IN NIGHT SKY AFTER SUN HAS SET ON MERIDIAN AT SUNSET IN SkY ALL NIGHT AND TRANSITS AT SUNRISE
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fourth of a lunation, After the first
quarter, the sunny side continues to
get fatter and fatter, finally becom-
ing the fully illuminated Full Moon,
After the full moon the lighted area
reduces in reverse fashion with the
light on the opposite side, Finally
only a thin crescent remains and you
are back to New Moon again,

LOOKING AT THE MOON, Most
moon objects are seen best when
on or near the terminator since then
the object has a bright side andalso
a dark shadow, However, the full
moon is interesting and shows well
the ray system surrounding Tycho,
and to a lesser degree, Copernicus
and Kepler, Tycho is a beautiful
example of a crater, 54 miles in
diameter and about 3 milesindepth;
Copernicus is about the same diam-
eter but shallower with multiple
walls which classify it as a Ringed
Plain, The full moondoes not obscure
crater Aristarchus at the edge of
the 2nd Quadrant, Thisis the bright-
est spot on the moon, The darkest
spot is Grimaldi in the 3rd Quadrant,
close to the edge, This is an oval
crater with a mean diameter of
about 120 miles,

The terminator occurs in all
parts of the moon, It sweeps across
the moon and back every month,
giving you a choice of left or right

VTERMINATOR " IS

FULL MOON /s

MULTIPLE
WALLS

WALLED PLAIN = 5070 1SOM-DIA.

SINGLE ,
LowpeAx  WALL
y F

RINGED PLAIN- 10 T0 60™" DIA.

{HIGH Low
- WALL wn:ll-d-

CONE
:

CRATER-5T030 CRATER PIT-
MILES DIAMETER UP TO \2MLDIA,

MAlN TYPES OF CRATERS

lighting, From new moon to full, the
terminator is the sunrise line; from
full to new, it is the sunset line,
Either sunrise or sunset light is
equally good for most objects, but
there are some exceptions, notably
the Straight Wall which is a cliff
some 800 ft, high sloping towardthe
east, The wall is seen as a bright
line with sunset light, indicating the
phase should be about a day past
Last Quarter., Lighting from the
sunrise side shows no light atall but
only a wide, dark shadow,

One of the prettiest scenic areas
is the Sinus Iridum or Bay of Rain-
bows in which Cape Heraclides may
be seen (with some imagination)asa
beautiful moon maiden whenthe moon
is about 11 days old, Good examples
of rills or clefts are Ariadaeus and
Hyginus, both slightly below center
in the map, both seen best around
First Quarter,

DIRECTIONS ON THE MOON, Ifyou
look south at the moon, it is natural
to label the moon with the same
directions of earth, that is North is
at the top of the moon and Eastis on
the left. Even when you turn a map
upside down, the directions retain
their identity. The upside downview
is the conventional moon map and it
shows the moon as it is seenwithan
astronomical telescope.




INVERTED
TELESCOPE VIEW

v
2.

MOON
2160 MiLEs DIA,

The conventional map is under-
standable, but it has the oddity of the
sun rising in the west and setting in
the east. Space engineers have now
revised the moon map to standard
mapping rules, which puts North at
the top and East atthe right, The map
is shown erect, It is the same old
moon, it looks exactly the same, but
with the drastic difference the old
West side is now called the East
side, Specifically, crater Grimaldi
is East on old maps (as showninmap
above) but West on the new, Youcan
change any old map tonew by simply

o=

S 90ge O

switching the east-west markingsat
the sides of the map, Some new moon
maps skip the confusion by not label-
ing East or West at all, Then, ifyou
want the old-style map, you mark
the Grimaldi side the East side; if
you want the space-age orientation
you mark the Grimaldi side the
West side.

The new directions will cause
confusion for many years to come,
but eventually it will win out simply
because it is the right way to map
the moon--the sun rises in the east,
Where else?

NAMES on the MOON
ARIADAEUS... . are-ee-ADD-ee -us
ARCHIMEDES...are-£uh-ME-deez
ARISTARCHUS...air - is - TAR - kis
ARISTILLUS.. ..air -is -7T/tL ~us
ARISTOTLES....air - is - TOT- i -feez
ARZACHEL . ...are-zah- CHEL (asinghief)
CLAVIUS...... CLAY-vee-us
COPERNICUS. . .ko - PURR - nick - S
CRISIUM...... KREE—see-um
HAEMUS. ..... HEE - mus
HERACLIDES. . .hair-uhb-KL/E -deez
HIPPARCHUS. . . .4ip - PAR -k is
PETAVIUS. . . . .p04 ~TAVE -ih -us
PITON. ....... PIE-tun (or PEE-Lun)
PLATO........ PLAY -Toe
ETOLEle. i .Z‘_'?L - uh -me L

INUS IRIDUM ~us  [RR-,
THEBIT. ... .. _:’,t,ffgf‘_’gg
TRIESNECKER ..TREEZ - neck-er
TYCHO........TIE-co
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