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PREFACE

The Handbook for 1949« which conatitntes the
fourth iseue of this publication, is similar in
many respects to its predecessors exoept chiefly
in the natter of size. In the past, circumstancess
have discouraged the comnittee from effecting any
alteration in this respeot, but thanks to the willing
co-operation of a member of the Society, Mr.A.F.
3arwick, it has been found possible this year to
reduce the handbook to a more convenient size.
de trust that members will find this change
an improvement.

It has been decided to drop the section deal-
ing with the principal constellations, and to
re-introduoe the list of "Celestial Objects of
interest". Times of occultations of stars down to
the 5th magnitude visible at the Cape and Johannes-
burg are included, along with a short list of
grazing occultations visible from Cape Town.

The chief oredit for the preparation of this
booklet is again due to Dr. R.H.Stoy, but sincere
thanks are tendered to Hr.R.P.de kook for the numer-
ical data of the rising and setting of the planets,
and to Mr.A.W.J.Cousins for his active co-operation.

The Society is deeply indebted to Mrs. du Toit
and to Hr, Berwick, whose joint efforts have made it
possible to publish the handbook in its present form,
‘(r. P.Aohten is responsible for the cover design.

Extra Copies may be obtained from the Editor of
the monthly notes. Members 1/-. Non-members 1/6,



TI ME

All the times given in this booklet are South African
Standard Time, that Is mean solar time for a meridian 30°
(or two hours') east of Greenwich.

To get the local mean time at other places in the Union
the longitude difference shown in Tahle | must he applied
to the ordinary S.A.ST.

TABLE |

Correction for Longitude,

Bloem fontein -ism Grahams town - 14m
Cape Town -46 Johannesburg .08
Durb an +04 Port Elizabeth -18
East London -08 Pretoria -07

Conversely to get the S.A.ST. from the local mean time
these longitude corrections must he applied with the sign
reversed. Thus the S.A.S.T. of local mean noon. (i.e.
12~ 00m local mean time) at Port Elizabeth is 12 18m.

Owing to the fact that the Earth does not go round the
Sun with uniform circular motion in the plane of the Earth's
equated, the local apparent solar time (i.e. the time shown
by a sundial) differs from the local mean solar time by a
quantity which is usually referred to as the ‘Equation of
Time’, This quantity is given in the third column of
Tahle 11. It has to he added to the mean solar time to
give the apparent solar time.

Examp le: Find the S.A.S.T. of apparent noon at Port Eliza-
beth on November 1.

S.A.S.T. of local mean noon 12~ 18m
Subtract Equatinn of Time * 16
S.A.S.T. of noon 12 02

For many purposes sidereal time, that is local time as
measured by the stars, is extremely useful. The sidereal
time can he found by applying the S.A.S.T. (on a 24 hour
basis) to the corresponding ‘Sidereal Time at 0 hours S.A.S.T.'

which is given in the fourth column of Table Il and correcting
for longitude by means of Tahle I, A further small correction
is needed to allow for the four minute difference in length
hetween the solar and sidereal day. This correction is

given below,

For times betueen S.A.S.T. 03.00 and 09.00 add 1 minute
09.00 1S.00 2
15.00 21.00 3

21.00 23.59 4



Example: Find the sidereal time at 8.15 pm. on October 4
at Port Eliznheth.

Sid. time at 00.00 S.A.S.T. on Oct. 4 00h 49*1
S. A S. Time 20 IS
21 04
Correction for longitude 18
Interval Correction ¢ 3
Required Sidereal Time 20 49

Fcr recording the time of variable star observations,

the Julian Day Calendar is usually used. This numbers the
days consecutively from the beginning of the Julian Era in
4713 T.C. The Julian day hegins at Greenwich mean noon,

that is at 14.CO (2 p.m,) S.A.S.T.

The position of a star in the sky is fixed by its right
ascension and declination, much as the position of a point
on the Earth is fixed by its longitude and latitude. In
fact the right ascension and declination nf any star Is the
longitude and latitude of the point on the Earth directly
heneath it at aero hours sideraal time at Greenwich. L®titude
and declination era always measured in degrees north or south

of the equator, Longitude and right ascension are measured
either in degrees or in time, 3<50B being equal to 24 hours.
(1* equals 4 minutes; 15 equals 1 minute). Right ascen-

sion is always measured eastwards from the zero celestial
meridian, and so is the equivalent of the longitude
measured eastwards from the Greenwich meridian.

For considering the motions of the Sun, Moon and Planets,
the system of coordinates KNOWN as celestial latitude and
longitude is very convenient, These coordinates define the
position of a celestial body with reference to the Ecliptic in
exactly the same way as right ascension and declination define
its position with reference to the Celestial Equator. The
(celestial) latitude is the angular distance of the body
north or south of the ecliptic while the longitude is the
distance from the Vernal Equinox as measured eastwards along

the Ecliptic. Celestial latitude and longitude are usuall%
measured in degrees.

The Ecliptic is defined by the apparent path nf the Sun
about the Earth. The latitude nf the Sun is therefore

always (approximately) aero, whilst its longitude increases by
approximately la per day,



TABLE 11
. Julian Date Eqn. of Time Sidaratl Time
Oat at 14.00 at 12.00  at 00.00 at 1f1.00
Jan. 1 2,432,918.0 - 3m 34» Ofit* 41 00h 44"
11 928 -7 57 07 20 01 23
21 938 S11 22 08 00 02 03
Feb. 1 949 -13 41 08 43 02 46
11 959 -14 22 09 23 03 26
21 969 -13 46 10 02 04 05
Mar. 1 977 -12 31 10 34 04 36
11 987 -10 12 11 13 05 16
21 997 -7 21 11 52 05 55
Apr. 1 2,433,008.0 -4 01 12 36 06 39
1 018 -1 09 13 15 07 18
21 028 + 1 15 13 55 07 58
May 1 038 ¢ 2 55 14 34 08 37
11 048 +3 43 15 13 09 16
21 058 ¢ 3 34 15 53 09 56
June 1 069 +2 22 16 36 10 39
11 079 +0 35 17 16 1 19
21 089 -1 032 17 55 11 58
July 1 2,433,099.0 - 3 3B 18 35 12 37
11 109 5 18 19 14 13 17
21 119 -6 <4 19 53 13 56
Aug. 1 130 -6 13 20 37 14 40
11 140 - s 08 21 16 15 19
21 150 -3 07 21 56 15 59
Sep. 1 181 -0 02 22 39 16 42
11 171 +3 19 23 18 17 21
21 181 +6 51 23 58 18 01
Oct. 1 2,433,191.0 +10 14 00 37 18 40
11 201 +13 11 01 17 19 20
21 211 +15 18 01 56 19 59
Nov, 1 222 +16 22 02 39 20 42
u 232 +15 58 03 19 21 22
2 242 +14 09 03 58 22 01
Dec. 1 232 ¢11 01 04 38 22 41
11 203 ¢ 6 49 05 17 23 2C

21 272 + 1 59 05 57 00 00
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THE SIN, MOON AND PLANETS.

The Sun enters the Sign of Aries 'Equinox) March 21° OI*1
Cancer (Solstice) June 21 20
Libra (Equinox) Sept. 23 11

Capricorn (Solstice) Dec. 22 06

The Earth is in Perihelion on January 3 and in Aphelion on
July 2.

There will be four eclipses during 1949, two of the Sun and
two of the Moon. Neither the partial eclipse of the Sun on
April 28 nor the partial eclipse of the Sun on Octoher 21

will he visible from South Africa. The Circumstances of
thes- Eclipses are:- .

Moon enters penumbra April 13d 03*1 3176 Oct. 7% 01*1 SO10!
Moon enters umhra 04 27.7 03 04.7
Total eclipse begins 05 28.0 04 19.5
Middle of the eclipse 06 10.9 04 56.4
Total eclipse ends 06 53.8 05 33.2
Moon leaves umhra 07 54.1 06 48. 1
Moon leaves penumbra 08 50.3 08 02.7
PA. of First Contact 131° 42°
P.A. of Last Contact 283 260
Magnitude of eclipse

Mcon's diameter = 1.0) 1.432 1.228

PHASES OF THE MOON.

Fir* t Qunr er Full Joor L7ist Quar er Na« 4oon
Job. r1 13*51" Jan. 14d 23159" Jan. 2l«* 19 *07* Jan. 20d 04*42"
Fab. e 10 05 Fob. 13 11 08 Feb. 20 02 43 Fefa. 27 2 55
Mr 8 02 42 Mar. 14 21 03 Mar. 21 15 10 Mar. 29 17 11
Apr. e 15 01 Apr. 13 Ci 08 Apr. 20 05 27 Apr. 28 10 02
x>y S 2333 May 12 14 51 Maj 19 21 22 My 28 00 24
June 4 05 27 June 10 23 45 June 18 14 29 Jvina G 12 02
July 3 10 08 July 10 09 41 July 18 08 01 July 25 21 33
Aug. 1 14 57 Aug. 0 21 33 Aug. 17 00 59 Aug. 24 05 59
Aug. C 21 16 Sep. 7 11 59 Sep. 15 1G 29 Sup- 2 121
Sep. 23 0€ 10 Oct. 7 04 52 Oct. 15 @G G Oct. 21 23 23
Oct. 20 19 04 Nov. 5 23 09 Nov. 13 17 47 Nov. 20 09 29
Not. 27 12 01 Dec. 5 17 IS D*e. 13 03 48 Dec. 19 20 55
n*c. 27 08 31

PERIGEE APOGEE
Jan. 17 June 7 Oct. 21 lan. 5 May 22 Oct. 7
Feb. 14 July 3 Nov 19 Feb. 2 June 19 Nov. 3
Mar. 14 Dec. 17 Mar. 1 July 17 Dec. 1
Apr. 12 N 25 Mar. 28 AuR- 13 Dec. 29
May 10 Sept.23 Apr. 25 Sept.10
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the Moon
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tune place.

Jupiter Saturn
Jan.27d 08h Jan.17d 171
Fab.24 01 Feb.14 &
Mir.23 16 Mar.13 08
Apr 20 05 Apr. 9 15
May 17 IE May 6 22
Junal4 00 Jun* 3 06
Julyll 04 Juna30 IS
Aug. 7 05 Julyifi 03
Sap. 3 06 Sap.21 10
Sap.30 12 Oct.19 02
Oct.27 23 Nov.15 16
Nov.24 15 Dae.13 01
Da- 22 10

Johannaaburg
P.A. Tine PA
11sC 22* 41T2 95°
309 23 345 334
172 21 28 7 135

74 Grata
112 20 16,7 83
167 20 59.5 126
104 No oec®
157 22 252 133
216 23 152 236
9% 22 279 90
229 23 30.4 233

23 01.4 66

70 23 46 1 68

19 06.0 60

GRAZING OnCULTATIONS VISIBLE FROM CA”E TOWN.

N.

ZC.
326
537

539
542

Mag.

6.0
3.8
44

Di*app*aranca .

TilM

02h58"
22 30
22 50

P.A

342
326
351

Raappaararvca .

Tima PA.
C3*1ISm 318°
22 43 311
23. 11 315

Vary mar niaa ahout 20*00"
Vary naar ajaa-about 20*30"
(Sunaat oriLj-;.31 11 at 20.00)



The Planets

The chart shows the S.A.S.T, of the rising and setting of

the Sun end Planets at a place whose latitude and longitude
are 30flS, 30°E. The approximate times for other places can
he found by applying the longitude differences shown in Tahle

with the sign reversed, e.g. for Cape Town add 46 minutes

to the times given by the chart, for Durban suhtract 4 minutes,
The correction for latitude will in general be sufficiently
small to be ignored and in no case will it exceed IS minutes.

Mercury moves from the morning to the evening sky with great
raoidi ty, The only occasions on which Mercury is likely to
he seen is near an elongation. In 1949 these are as follows:-

Eastern (Evening Star) Western (Morning Star)

Date Elong. Mag. Date Elong ‘lag.
Jan. 1« 19° -0.3 Feb. 28 27° +0.4
May 10 22 +0.5 June 28 22 +0.7
Sept. 7 27 +0.4 Oct. 19 18 -0.3

Of these elongations only the morning one in February and

the evening one in September are likely to he of much
interest, At the other elongations Mercury will be lost in
the twilight.

Mercury will he at Superior Conjunction on April 13, July
26 and November 21; at Inferior Conjunction on February 2,
Tune 3 and October 3; at Stationary Points 05 January 24,
Fehruary 14, May 23. June 15, Septemhcr 21 and October 12.

Mercury will, be. in conjunction with Mars on January 7' 20"

and January 27 23il ; with Venus on February 10® 101 and May
27'1 14n and with Saturn on August 13° 16#.

Venus i* a morning star at the leginning of the year, but
Becomes an evening star after the Superior Conjunction on
April 16. It will not he easily seen from about the middle
of March until the-middle of May. The greatest elongation
east of the Sun. (i.e. as an evening star) is 47° on Novembe
20, but the time of greatest brilliance is December 26 when

the planet will have an apparent magnitude of -4.4.

Venus will be in conjunction with Jupiter on January 26~
and on December 7 1 0f?1 and with Saturn on July 31fl 08~
Mars is not well placed for observation io 1949. It is in
corijimction with the Sun on inarch 17, hut will not reach
opposition until March 1950. Towarus the end of the year,

iVinrs wilJ be visible as a not very conspicuous morning star
moving steadily eastwards through the constellation of Leo.

Its brightness will gradually increase from +1.7 on Octoher
3 to +0.8 on December 31.

r

107,
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Mars will be in conjunction with Saturn on November 30" 237
when the distance hetween the planets will be only 07?2.

Tupiter Is in conjunction with the Sun on January 1 and in
opposition on July 20. It will not be visible therefore at
the beginning of the year but will be well placed for obser-
vation from June onwards. Jupiter will move steadily east-
wards from Sagittarius into Capricornus except between May 20
and September 18 (the two stationary points) when it will he
mlowly retrograding. Its brightness will gradually increase
from "1I?P4 at the beginning of February to “2*?3 at tne time of
opposition and then gradually decrease again to - 1?6 at the end
of the year.

Saturn, which is in opposition on February 21, will he visible

as an evening star throughout the first part of the year. After
conjunction on September 2 it will become u morning star, hut

it will rot he readily visible as such until November. At

the heginning of the year. Saturn is retrograding slowly in

Leo. This motion ceases on May 1 (Stationary Point) and

from then until December 31 (Stationary Point), Saturn moves
slowly eastwards.

Uranus (magnitude 5.8) which is at present in Taurus, will he
in conjunction with the Sun on June 22 and in opposition on
Decemher 25 The Stationary roints are on March 5 and
October 11. Uranus can best be obseived at the beginning
of the year when its position will be as follows -

January 1 05h 51f5 23° 39

February! 0S 46.7 23 37

March 1 0S 44.8 23 37
Neptune (magnitude 7.7) is in Virgo and will he in opposition
on Aoril 3 and in conjunction on October 8. The Stationary
Points are on January 17 and June 24. The hest months for
ohserving Neptune are April, May and June. Its position
will be:-

April 1 12h S3f7 -03° 59

May 1 12 50.7 -03 41

June 12 48.6 -03 28

GEOCHWJTKIC LONGITUDES OF THE SUN AND PLANETS FOR 1949.

Sun Mercury  Venus Mars Jupiter Saturn
Jon 1 280° 339 255 297 280 156
Jan. 31 311 317 292 331 287 155
Mar, 2 341 314 330 344 294 152
Apr. 11 359 7 8 299 150
May 1 40 58 44 31 302 149
May 31 69 75 81 53 302 150
June 30 98 76 118 74 300 152
July 30 127 130 154 94 296 155
Aug. 29 1SS 180 190 114 293 159
Sep. 28 185 196 226 133 293 163
Oct. 28 214 199 260 151 295 166
Nov. 27 244 247 292 167 299 169

Dec. 27 275 293 315 182 305 170
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METEORS

The following list gives the nights when meteor showers

may he expected. The dates given are those when the meteors
are likely to he most abundant. Those showers marked with
an asterisk are not necessarily plentiful each year. The

Y Aquarids are associated with Hal' ?y‘s Comet.

Quantrantids January 2 - 4
Lyrids * April 20 22
Y Aquarids May 2 6
Pons-ftinneckeids * June 27 30
Perseids Augus t 10 12
3 Draconids * October 9

Orioni ds October 17 22
Leonids * November 15 16
GemlJnids De ’ember 11 14

CELESTIAL OBJECTS OF INTEREST

The following lists of special objects are not exhaustive.
They attempt to give only a few of the brightest objects in
each class. The owners of small telescopes are likely to
find the planetary nebulae and the extra-galactic nebulae
rather disappointing; the former hecause they ate 90 small
and the latter hecause they are so faint, For these latter
objects, as for the open clusters, the lowest possihle power
(Comet eyepiece) should be used.

Most of the ohjects given are marked on the southern sky
maps given in the 'Sky and Telescope-. They can also be

found in Norton’s "Star Atlas”, a book every astronomical
student should possess.

It will he noticed that the nebulae are distinguished by
an N.G.C. or an M number. The former stands for the New
General Catalogue of Nebulae and Clusters compiled by Dreyer
in 1888 It is essentially a revision of the list compiled
by Sir John Herschel. The M numher is older. It was
assigned by the French astronomer Messier who published a
list of 103 nebulae and star clusters in 1781
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DOUBLE STARS

Naiad 19C Position Mngnitt*ie  P.A. Sap.  Sp Typa  jna.-
k Scl QQQGs -28' 16' .2,6.2 266° 1*3 F2 4
p Phe 01 03.9 -46 59 .1.4.2 350 1.4 K 3
a Pic 01 59.4 +02 31 .3.5.2 301 2.2 A2 2
e Eri 02 564 40 30 4.4.4 88 8.2 A2
32 Eri 03 5] p -03 06 .0,6.3 348 6.9 G5.A
V Cob 05 o02. 35 33 7.8 3 309 3.0 KC 3
p On 05 12,i 08 15 .3,6.7 203 9.5 Bfi
n Orl 05 22 .0 02 26 .9.4.7 78 1. Bl 3
¢ Ori 0532 8 0525 TrapaziiflE in Oriomi Nahula
p Mon 06 26.4 -07 00 47.5.2 132 7.3 B2
5.2.5.6 105 2.8 2

é Qin 06 56 7 -28 S 1.6.7.6 160 7.7 Bl
a Gdn 07 31 4 *+33 00 2.0.2.8 190 3.0 AC 2
h Pup 07 36.8 -26 41 5.4 6 318 9.9 B8.B3

Cric 08 09.3 +17 46 .6,6.0 SO 1.0 [ce} 4

6.3 100 5.6

8 V«l 08 43.3 -54 31 .1,5.1 158 3.0 AD 3
y V«i 09 28 8 -40 15 .1.4.9 118 1.2 F5 4
u car 09 458 -64 50 2.6.0 127 5.0 Ft 2
Y LG 10 17 2 +20 06 6.3.8 120 4.: KO 1
5 IMi 11 15 6 +31 49 4.4 S 236 1.7 [co] 3
3 Hya 11 50.4 -33 38 .8,56 5 1.1 B9 4
a Cxu 12 23.7 -62 49 .6.2.1 115 4.4 Bl 1
Y 12 38 8 -48 4] .1.3.1 10 1.1 AC 4
vy Vir 12391 -01 11 3.7,37 314 5.6 FD 1
a Car 14 366 -co b6 0.3.1.7 13 9.6 QaC Ks
5 Rca 14 491 +19 19 4.8.6.8 0 58 G5.KS 1
7 Lup 1Is 01.7 -46 51 4.7,4 8 76 1.4 B5 B5 3
YCir 15 19 4 -59 09 5.2.5.5 55 1.0 B5.F8 4
a Lup 15 324 -44 48 5.0,7.0 3 2.3 B3 2
a Scr 16 26 .5 -26 20 1.2.52 274 3.0 Ma, E3 4
A Oph 17 12.3 ;28 5.3.5 3 170 4.3 KC.KO 1
a Har v v1ad 3.5,5.4 109 4.7 Mo 1
i Oph 16 00 4 -08 11 5.3.6.0 268 2.0 FT 3
y CrA 19 03 1 -37 08 .0,5.0 230 2.5 F8 ,F8 2

Dal 20 4 4 +15 57 5.5.5 269 10.0 G5.F8

Ind 21 16.3 -53 40 7.7.0 275 5.4 A5 1
. PaA 21 58.0 “28 42 8.6.6 115 1.8 B8 3
s V|f 22 26.2 -00 17 .4.4.6 270 2.1 F2 2
y PiA 22 49.8 .33 07 6.8.0 262 42 A 3
O Gru 23 04.1 -43 47 5,7.0 60 1.3 F5 4

| inchaa af reininure apertura
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VARIABLE STARS

(a) Long Period

N at 1950 Petition Magnitude Period Spaa.
0 Cat 02h16.*8 -03°12' 3.4 - 9.2 334d Mb5e (Mira)
R Lap 04 57.3 -14 S3 6.4 - 9.8 447 N
L1 Pup 07 12.0 -44 34 3.6 - 5.2 141 Ma
R Car 09 31.0 -62 34 4.5 - 9.6 307 He
S Car 10 07.8 -61 19 55 - 8.8 149 Me
1 Hvi 13 26.9 -23 01 4.4 - 9.3 408 M7e
1 Can 13 38.9 -33 21 6.0 - 8.3 91 Me
R Cen 14 13.0 -59 41 6.0 -10.7 543 Me
RR Scr 16 53.4 -30 30 5.9 -11.9 278 Me
<b) Irregular
Nome 1950 Paaition Magnitude Spec.
a Ori 05h52"5 407*24' 0.5 - 1.1 M2 (Betalaauaa)
U Hya 10 35.1 -13 07 4.5 - 6.0 N
6 Apa 14 00.5 -76 33 51 - 6.6 M3
R Set 18 449 -05 46 45 - 9.0 K5e
RY Sgr 19 13.3 -33 37 6.1 -14.0 00ep
(c) CepAeldd
Name 1950 Paaition Magnitude Period Spec,
0 Dor 05h33?2 -62*31' 3.6 - 4.2 9784 cFS
| Car 09 43.9 -62 17 3.4 - 43 3553 GO
U Car 10 55.8 -59 28 59 - 7.0 3875 G6
S Mib 12 10.1 -69 52 5.9 - 6.4 9.66 cQl
X Sgr 17 445 -27 49 4.4 - 4.9 7.01 F8
W Sgr 18 01.8 -29 35 4.5 - 5.2 7.59 FS
X Pav 18 51.8 -67 18 4.0 - 4.8 9.09 F5
T Aql 19 50.0 +00 53 3.7 - 4.5 7.18 04
(d) Eclipsing
Noae 1950 Position Magnitude Period Spec.
S Per 03h02?0 +38*39' 2.3 - 3.5 2787 B8 (Algol)
X Tau 03 57.8 12 20 3.3 - 4.2 3.9 B3
R CMa 07 17.2 -16 18 59 - 6.7 1.14 F
V Pup 07 56.7 -49 06 4.1 - 4.9 3.9 B3
6 LLb 14 58.3 -08 19 4.8 - 6.2 2.33 A0



GALACTIC CLUSTERS

G.C. M 1950 Position Con. Si ze Remarks
45 0374475 +23“57' Tau. The Pleiades
04 23.0 +16 25 Tau. The Hyades
2323 50 07 00.5 -08 16 Mon. 10" x 10
2477 07 50.3 -37 58 Pup. 25" 25"
2632 44 08 37.2 +20 10 Cnec. Praesepe
3532 11 04.3 -58 24 Car. 60' x 60
3766 11 33.9 -61 20 Cen, 10’ x 10'
4755 12 50.7 -60 05 Cru. 10' x 10' Herschella
6405 6 17 36.7 -32 10 Scr, 25' x 25 [Jewel Box.
6475 7 17 50.7 -34 48 Scr. 60' x 60'
6494 23 17 52.0 -19 01  Sgr. 25" x 25'
6611 16 18 16.0 -13 48 Ser. 25' x 257
GLOBULAR CLUSTERS
N.O.C. M 1950 Poiitlon Con. Size Remarks
104 00h2IT9 -72%22 Tuc. 23" x 23’ 47 Tuconae
2808 09 11.0 -64 39 Car. 6' x 6
5139 13 23.7 -47 03 Cen. 23" x 23’ u Centauri
5272 3 13 39.9 +28 28 Cvn. 10" x 10'
5904 5 IS 15.9 +02 16 Ser. 13" x 13"
6121 4 16 20.5 -26 24 Scr. 14" x 14'
6218 12 16 44.6 -01 52 Oph. 9" x 97
6254 10 16 54.5 -04 02 Oph. 8" x 8
6656 22 18 33.3 -23 57 Sgr. 17" x 17
6752 19 06.4 -60 04 Pbv« 13" x 13'
6809 55 19 36.9 -31 04 Sgr. 10" x 10'
7089 2 21 30.9 -01 04 Aqr, 8 x 8

GALACTIC NEBULAE

(a) Planetary Nebulae

N.a.c. M 1950 Poiition Con. Size Remarks
2440 07h39?6 -18“05" Pup. 54”7 x 20'
3242 10 22.3 -18 23 Hya. 40 x 35
6572 18 10.2 +06 50 Oph. 16 x 13
6720 57 18 52.0 +32 58 Lyr. 83 x 59 Sing Nebula
7009 21 01.4 -11 34 Aqr. 25 x 12 Saturn Nebula
6853 27 19 57.4 422 75 Vul, 8' x 4' Dumbell

Nebula



(b) Bright Diffuse Nebulae
N.G.C. M 1950 Position Con. Size
1952 1 05h3IT5 +21"59" Tau. 4" X 6
1976 42 05 32.5 -05 25 Ori. 30" x 30
1982 43 05 32.7 -05 18  Ori.
2068 78 05 43.7 +00 04  Ori.
2070 05 39.1 -69 09 Dor.
3372 10 43.0 -59 25 Car.
6514 20 17 59.3 -23 02 Sgr. 24" x 24
6523 8 18 00.6 -24 23  Sgr. 50' x 50'
6618 17 18 18.0 -16 12  Sgr. 26' x 26
(c) Dark Nebulae
1950 Position Con. Si ze
05h38f0 -02°29' Ori. 4 x4
12 48 -63 Cru. 5" x 5°
17 20.5 -23 32  Oph. 20" x 20
17 59.8 -27 52  Sgr. 5 x &
18 12.8 -18 16  Sgr. 15' x 15
EXTRA-GALACTIC NEBULAE
N.G.C. M 1950 Position Con. Sizel
224 31 00”oTo +41°00' And. 160" x 40
00 50 -73 00 Tuc. 220' x 220
598 33 01 31.0 +30 24  Tri. 60" x 40
253 00 45.1 -25 34  Scl. 22" x 6
05 26 -69 Men. 432" x 432"
3623 65 11 16.3 +13 23  Leo. 8 x 2
3627 66 11 17.6 +13 17  Leo. 8 x 2
4374 84 12 22.6 +13 10  Vir. 3" x 3
4382 85 12 22.8 +18 28  Coer. 4 x 2
4472 49 12 27.3 +08 16 Vir. 47 x 4'
4594 12 37.3 .11 21 Vir. 7 xor
4649 60 12 41. 1 +11 49  Vir. 4 x 3
5236 83 13 34.3 -29 37 Hya. 10' 8’
6822 19 42.1 -14 53  Sgr. 20" 410
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Remarks

Crab Nebula
Great Orion
Nebula

30 Doradus
(Looped)
Keyhole Neb.
D Argus

Tri fid Nebula
Lagoon Nebula
Horseshoe Neb

Remarks

Horae's Head
Coal Sack
S Nebula

Remarks

Great Andro-
meda Nebula
Small Mag.
Cloud



Planet

Mercury
Venue
Earth
Mara
Jupiter
Saturn
Uraiui
Neptun*
Pluto

Object

Sin

Moon
Mercury
Venus

Earth
Mars

Jupiter
Saturn
Uranui
Neptune
Pluto

16

PRINCIPAL ELEMENTS OF THE SOLAR SYSTEM

CUBITAL ELEMENTS

Mean ‘lietance Period
froc Sun Eccen- In-
tri- clina-
allllone city  tion
fl-1 of nilee (P) (<) (1)
Cc
.387 36.0 BS.Odeye .206 %91
. 67.2 224.7 .007 .
1,6& 92.9 365.3 017 e»e
1.524 141,5 637.0 .093 1.9
5.203 %%%.3 ls6yre. .048 1.3
9.54 3 29.46 .056 2.5
19.19  1783. 84.0 .047 (ig
30.07., 2793. 164.8 .009 .
39.46 3666. 247.7 249 17.1
PHYSICAL ELEMENTS
Mean
Die- Mass faulty Axial
meter Botation
eatar
Qiles a >1 "1
864,000 332,000 1.4 2477 (aqua-
terial)
2,160 0123 3.3  27° 7,7"
3.010 056 3.8 885
7,580 .82 4.9 30¢ ?
7,918 1.00 5.5 2" 56@®
4.220 .108 4.0 24" 37®
87,000 318. 1.3 9n50m *
72,000  95. 7 10"15" =+
31,000 14.6 1.3 10".8 i
33,000 17.2 1.3 16* ?

4,0007 .8 ?

Long.
of
Node

°

Mean
Sur-
face
Grav-
ity
9 «1

27.9

.16
.27
.85
1.00
.38

N

SN
coNo®

Long.
of
Peri-
helion
(*)
0
76.5
130.7
101.9
334.9
13.3
91.8
169.7
44.1
223.4

Alhedo

Bond*9

.07
.07
.59
.29
.15
.56
.63
.63
.73

ENIENENEN)



CALENDAR .. 1949

JANUARY FEBRUARY MARCH

SMTWTh FS SMTWTh F S SMTWTh F S

3031 =~ = - - 1 = 12 3 4 5 — 12 3 4 5
2 3456 7 8 6 7 8 91011 12 6 7 8 910 11 12
9 10 11 12 13 14 15 13 14 15 16 17 18 19 13 14 15 16 17 18 19
16 17 18 19 20 21 22 20 21 22 23 24 25 26 20 21 22 23 24 25 26
23 24 25 26 27 28 29 27 28 27 28293031 * «

APRIL MAY JUNE

SMTWTh FS SMTWTh FS SMTWThF S

12 12 3 4 5 6 7 — =12 3 4
34 96 7 8 9 8 9101 121314 5 6 7 8 9 10 11
1C 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18
17 18 19 20 21 22 23 22 23 24 25 26 27 28 19 2C 21 22 23 24 25
24 252627 28 29 30 293031 « - « » 2627282930 « ©

JuLy AUGUST SEPTEMBER
SMTWTh FS SMTWTh FS SMTW Th F S
.
31 - . 12 12 3 4 5 6 1 2 3

3456 7 8 9 78 91011 1213 4 5 6 7 8 9 10
1C 11 12 13 14 15 16 14 15 16 17 18 19 20 11 12 13 14, 15 16 17
17 18 19 20 21 22 23 21 22 23 24 25 26 27 18 19 20 21 22 23 24
24 25 id 28 29 30 282930 31 . * * 252627 2829 30 «

OCTOBER NOVEMBER DECEMBER

SMTWTh FS SMTWThFS SMTWTh F S

303 Mm ., 1= 12 3 4 5 -1 02 3
23456 7 8 678 91011 12 4 56 7 8 9 10
91011 12 13 14 15 13 14 15 16 17 18 19 11 12 13 14 15 16 17
16 17 18 19 20 21 22 20 21 22 23 24 25 26 18 19 20 21 22 23 24
23 24 25 26 27 28 29 27 28 29 30 . . 2526 27 28 29 30 31

M.PO



