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THE ASTRONOMICAL SOCIETY OF SOUTH AFRICA
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PREFACE

The Handbook f o r  1949« which c o n a t i t n t e s  t he  
f o u r t h  i s e u e  o f  t h i s  p u b l i c a t i o n ,  i s  s i m i l a r  in 
many r e s p e c t s  t o  i t s  p r e d e c e s s o r s  exoept  c h i e f l y  
in  t h e  n a t t e r  o f  s i z e .  In t he  p a s t ,  c i r cu m s t an ce s s  
have d i s co u rag ed  t he  com ni t t e e  from e f f e c t i n g  any 
a l t e r a t i o n  in  t h i s  r e s p e o t ,  but  t ha n ks  t o  t he  w i l l i n g  
c o - o p e r a t i o n  o f  a  member o f  t he  S o c i e t y ,  Mr.A.F.  
3a rw ick ,  i t  has  been found p o s s i b l e  t h i s  y e a r  to  
reduce  t h e  handbook to  a more con v en i e n t  s i z e .  
de  t r u s t  t h a t  members w i l l  f i nd  t h i s  change 
an improvement.

I t  h a s  been dec ided  t o  drop t h e  s e c t i o n  d e a l 
i ng  with t h e  p r i n c i p a l  c o n s t e l l a t i o n s ,  and to 
r e - i n t r o d u o e  t he  l i s t  o f  " C e l e s t i a l  O b je c t s  o f  
i n t e r e s t " .  Times o f  o c c u l t a t i o n s  o f  s t a r s  down to 
t h e  5 th  magni tude  v i s i b l e  a t  t he  Cape and Johannes 
bu rg  a r e  i n c l u d e d ,  a l ong  wi th a s h o r t  l i s t  o f  
g r az in g  o c c u l t a t i o n s  v i s i b l e  from Cape Town.

The c h i e f  o r e d i t  f o r  t h e  p r e p a r a t i o n  o f  t h i s  
bo ok l e t  i s  aga in  due to  Dr. R .H.S toy ,  but  s i n c e r e  
t han ks  a r e  t e nd e r ed  to  H r .R .P .d e  kook fo r  the numer
i c a l  da t a  o f  t h e  r i s i n g  and s e t t i n g  o f  t he  p l a n e t s ,  
and t o  Mr .A.W.J .Cous ins  f o r  h i s  a c t i v e  c o - o p e r a t i o n .

The S oc i e ty  i s  deep ly  i ndeb t ed  t o  Mrs. du To i t  
and t o  Hr,  Berwick,  whose j o i n t  e f f o r t s  have made i t  
p o s s i b l e  to  p u b l i s h  t h e  handbook i n  i t s  p r e s e n t  form, 
' (r .  P .Aohten i s  r e s p o n s i b l e  f o r  the  cove r  d e s ig n .

E x t r a  Copies  may be o b t a i n e d  from the  E d i t o r  o f  
the monthly n o t e s .  Members 1 / - .  Non-members 1 /6 ,
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T I  M E

A l l  t h e  t i m e s  g i v e n  i n  t h i s  b o o k l e t  
S t a n d a r d  Ti me ,  t h a t  I s  mean s o l a r  t i me  
( o r  two h o u r s ' )  e a s t  o f  G r e e n w i c h .

a r e  S o u t h  A f r i c a n  
f o r  a m e r i d i a n  30°

To g e t  t h e  l o c a l  mean t i m e  a t  o t h e r  p l a c e s  i n  t h e  Un i on  
t h e  l o n g i t u d e  d i f f e r e n c e  shown i n  T a h l e  I  mus t  he  a p p l i e d  
t o  t h e  o r d i n a r y  S . A . S T .

TABLE I

C o r r e c t i o n  f o r  L o n g i t u d e ,

Bloem fon t e i n - i s m Gr ahams  town -  14m
Cape Town - 4 6 J o h a n n e s b u r g - 0 8
Du r b  an + 04 P o r t  E l i z a b e t h - 1 8
E a s t  London - 0 8 P r e t o r i a - 0 7

C o n v e r s e l y  t o  g e t  t h e  S . A . S T .  f rom t h e  l o c a l  mean t i me  
t h e s e  l o n g i t u d e  c o r r e c t i o n s  m u s t  he  a p p l i e d  w i t h  t h e  s i g n  
r e v e r s e d .  Thus  t h e  S . A . S . T .  o f  l o c a l  mean noon.  ( i . e .
12^ 0 0 m l o c a l  mean t i m e )  a t  P o r t  E l i z a b e t h  i s  12'  18m.

Owi ng  t o  t h e  f a c t  t h a t  t h e  E a r t h  d o e s  n o t  go r o u n d  t h e  
Sun w i t h  u n i f o r m  c i r c u l a r  m o t i o n  i n  t h e  p l a n e  o f  t h e  E a r t h ' s  
e q u a t e d ,  t h e  l o c a l  a p p a r e n t  s o l a r  t i me  ( i . e .  t h e  t i m e  shown 
by  a s u n d i a l )  d i f f e r s  f rom t h e  l o c a l  mean s o l a r  t i m e  by  a 
q u a n t i t y  w h i c h  i s  u s u a l l y  r e f e r r e d  t o  as  t h e  ‘E q u a t i o n  o f  
T i m e ’ , T h i s  q u a n t i t y  i s  g i v e n  i n  t h e  t h i r d  c o l u mn  o f  
T a h l e  I I .  I t  h a s  t o  he  a d d e d  t o  t h e  mean s o l a r  t i m e  t o  
g i v e  t h e  a p p a r e n t  s o l a r  t i m e .
Examp 1e : F i n d  t h e  S . A . S . T .  o f  a p p a r e n t  noo n  a t  P o r t  E l i z a 
b e t h  on Nove mbe r  1.

S . A . S . T .  o f  l o c a l  mean noon  12^ 18m
S u b t r a c t  E q u a t i n n  o f  Time * 16

S . A . S . T .  o f  noon 12 02

F o r  many p u r p o s e s  s i d e r e a l  t i m e ,  t h a t  i s  l o c a l  t i m e  as  
m e a s u r e d  by  t h e  s t a r s ,  i s  e x t r e m e l y  u s e f u l .  The  s i d e r e a l  
t i m e  c a n  he  f o u n d  b y  a p p l y i n g  t h e  S . A . S . T .  ( o n  a 24 h o u r  
b a s i s )  t o  t h e  c o r r e s p o n d i n g  ‘ S i d e r e a l  Ti me  a t  0 h o u r s  S . A . S . T . '  
wh i c h  i s  g i v e n  i n  t h e  f o u r t h  co l umn  o f  T a b l e  I I  an d  c o r r e c t i n g  
f o r  l o n g i t u d e  by means  o f  T a h l e  I ,  A f u r t h e r  s m a l l  c o r r e c t i o n  
i s  n e e d e d  t o  a l l o w  f o r  t h e  f o u r  m i n u t e  d i f f e r e n c e  i n  l e n g t h  
h e t we e n  t h e  s o l a r  and s i d e r e a l  d a y .  T h i s  c o r r e c t i o n  i s  
g i v e n  be l ow,

F o r  t i m e s  b e t u e e n  S . A . S . T .  0 3 . 0 0  and  0 9 . 0 0  a d d  1 m i n u t e
0 9 . 0 0  I S . 00 2
1 5 . 00 2 1 . 0 0  3
2 1 . 0 0  2 3 . 5 9  4
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E x a m p l e : F i n d  t h e  s i d e r e a l  t i m e  a t  8 . 1 5  p m .  
a t  P o r t  E l i z n h e t h .

on  O c t o b e r  4

S i d . t i m e  a t  0 0 . 0 0  S . A . S . T .  on O c t .  4 
S. A. S.  Time

0 0 h
20

49*1
I S

C o r r e c t i o n  f o r  l o n g i t u d e  
I n t e r v a l  C o r r e c t i o n

21

♦

04
18
3

R e q u i r e d  S i d e r e a l  Time 20 49

F c r  r e c o r d i n g  t h e  t i me  o f  v a r i a b l e  s t a r  o b s e r v a t i o n s , 
t h e  J u l i a n  Day  C a l e n d a r  i s  u s u a l l y  u s e d .  T h i s  n u mb e r s  t h e  
d a y s  c o n s e c u t i v e l y  f rom t h e  b e g i n n i n g  o f  t h e  J u l i a n  E r a  i n  
4713  T.C.  The J u l i a n  d a y  h e g i n s  a t  G r e e n w i c h  mean noon ,  
t h a t  i s  a t  1 4 . CO ( 2  p . m , ) S . A . S . T .

The p o s i t i o n  o f  a s t a r  i n  t h e  sky i s  f i x e d  by i t s  r i g h t  
a s c e n s i o n  and d e c l i n a t i o n ,  much a s  t h e  p o s i t i o n  o f  a p o i n t  
on t h e  E a r t h  i s  f i x e d  by i t s  l o n g i t u d e  and  l a t i t u d e .  I n  
f a c t  t h e  r i g h t  a s c e n s i o n  and  d e c l i n a t i o n  n f  any s t a r  I s  t h e  
l o n g i t u d e  and  l a t i t u d e  o f  t h e  p o i n t  on t h e  E a r t h  d i r e c t l y  
h e n e a t h  i t  a t  a e r o  h o u r s  s i d e r a a l  t i me  a t  G r e e n w i c h .  L ® t i t u d e  
and  d e c l i n a t i o n  e r a  a l wa y s  m e a s u r e d  i n  d e g r e e s  n o r t h  o r  s o u t h  
o f  t h e  e q u a t o r ,  L o n g i t u d e  and  r i g h t  a s c e n s i o n  a r e  m e a s u r e d  
e i t h e r  i n  d e g r e e s  o r  i n  t i m e ,  3<50B b e i n g  e q u a l  t o  24 h o u r s .  
( 1*  e q u a l s  4 m i n u t e s ;  15'  e q u a l s  1 m i n u t e ) .  R i g h t  a s c e n 
s i o n  i s  a l wa y s  m e a s u r e d  e a s t w a r d s  f rom t h e  z e r o  c e l e s t i a l  
m e r i d i a n ,  a n d  so i s  t h e  e q u i v a l e n t  o f  t h e  l o n g i t u d e  
m e a s u r e d  e a s t w a r d s  f rom t h e  G r e e n w i c h  m e r i d i a n .

F o r  c o n s i d e r i n g  t h e  m o t i o n s  o f  t h e  Sun,  Moon and P l a n e t s ,  
t h e  s y s t e m  o f  c o o r d i n a t e s  known as  c e l e s t i a l  l a t i t u d e  and  
l o n g i t u d e  i s  v e r y  c o n v e n i e n t ,  T h e s e  c o o r d i n a t e s  d e f i n e  t h e  
p o s i t i o n  o f  a c e l e s t i a l  body  w i t h  r e f e r e n c e  t o  t h e  E c l i p t i c  i n  
e x a c t l y  t h e  same way a s  r i g h t  a s c e n s i o n  a n d  d e c l i n a t i o n  d e f i n e  
i t s  p o s i t i o n  w i t h  r e f e r e n c e  t o  t h e  C e l e s t i a l  E q u a t o r .  The 
( c e l e s t i a l )  l a t i t u d e  i s  t h e  a n g u l a r  d i s t a n c e  o f  t h e  body  
n o r t h  o r  s o u t h  o f  t h e  e c l i p t i c  w h i l e  t h e  l o n g i t u d e  i s  t h e  
d i s t a n c e  f rom t h e  V e r n a l  E q u i n o x  a s  m e a s u r e d  e a s t w a r d s  a l o n g  
t h e  E c l i p t i c .  C e l e s t i a l  l a t i t u d e  a n d  l o n g i t u d e  a r e  u s u a l l y  
m e a s u r e d  i n  d e g r e e s .  7

The E c l i p t i c  i s  d e f i n e d  by t h e  a p p a r e n t  p a t h  n f  t h e  Sun 
a b o u t  t h e  E a r t h .  The  l a t i t u d e  n f  t h e  Sun i s  t h e r e f o r e  
a l wa y s  ( a p p r o x i m a t e l y )  a e r o ,  w h i l s t  i t s  l o n g i t u d e  i n c r e a s e s  by 
a p p r o x i m a t e l y  l a p e r  day ,
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TABLE I I

O at*
J u l i a n  D a te  

a t  14 .0 0
Eqn. o f  Time 

a t  1 2 .0 0
S id a r a t  

a t  0 0 .0 0
1 Time 

a t  lf l .0 0

J a n .  1 2 ,4 3 2 ,9 1 8 .0 -  3m 3 4 » Ofl1* 41“ 0 0 h 4 4 "
11 928 -  7 57 07 20 01 23
21 938 - 1 1 22 08 00 02 03

F eb . 1 949 -1 3 41 08 43 02 46
11 959 -1 4 22 09 23 03 26
21 969 - 1 3 46 10 02 04 05

M ar. 1 977 - 1 2 31 10 34 04 36
11 987 - 1 0 12 11 13 05 16
21 997 -  7 21 11 52 05 55

A pr. 1 2 ,4 3 3 ,0 0 8 .0 -  4 01 12 36 06 39
11 018 -  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

Ju n e  1 069 + 2 22 16 36 10 39
11 079 + 0 35 17 16 11 19
21 089 -  1 32 17 55 11 58

J u ly  1 2 ,4 3 3 ,0 9 9 .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

S ep . 1 181 -  0 02 22 39 16 42
11 171 + 3 19 23 18 17 21
21 181 + 6 51 23 58 18 0 1

O ct. 1 2 ,4 3 3 ,1 9 1 .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
11 232 + 15 58 03 19 21 22
21 242 + 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 e n t e r s  t h e  S i g n  o f  A r i e s  ' E q u i n o x )  March  2 1 °  Ol*1
C a n c e r  ( S o l s t i c e )  J u n e  21 20
L i b r a  ( E q u i n o x )  S e p t .  23 11
C a p r i c o r n  ( S o l s t i c e )  Dec.  22 06

The E a r t h  i s  i n  P e r i h e l i o n  on J a n u a r y  3 and  i n  A p h e l i o n  on
J u l y  2.

T h e r e  w i l l  be f o u r  e c l i p s e s  d u r i n g  1949,  two o f  t h e  Sun and 
two o f  t h e  Moon. N e i t h e r  t h e  p a r t i a l  e c l i p s e  o f  t h e  Sun on 
A p r i l  28 n o r  t h e  p a r t i a l  e c l i p s e  o f  t h e  Sun on O c t o h e r  21 
w i l l  he  v i s i b l e  f rom S o u t h  A f r i c a .  The C i r c u m s t a n c e s  o f  
t h e s -  E c l i p s e s  a r e : -  .
Moon e n t e r s  pen u mb r a  A p r i l  13d  03*1 3 1 ? 6  O c t .  7“  01*1 SO10!
Moon e n t e r s  umhr a  
T o t a l  e c l i p s e  b e g i n s  
M i d d l e  o f  t h e  e c l i p s e  
T o t a l  e c l i p s e  e nds  
Moon l e a v e s  umhra  
Moon l e a v e s  p enumbr a  
P A .  o f  F i r s t  C o n t a c t  
P . A.  o f  L a s t  C o n t a c t  
M a g n i t u d e  o f  e c l i p s e  
^ I c o n ' s  d i a m e t e r  = 1 . 0 )

PHASES OF

04 2 7 . 7 03 0 4 . 7
05 2 8 . 0 04 1 9 . 5
06 1 0 . 9 04 5 6 . 4
06 5 3 . 8 05 3 3 . 2
07 5 4 . 1 06 48 .  1
08 5 0 . 3 08 02 .  7

131° 42°
283 260

1 . 4 3 2  1 . 2 2 8

THE MOON.

Fir* t Qunr • r F u ll Jo or L^ist Quar er Na« 4oon

J ob . r 1 13* 51" Jan . 14d 23159" J a n . 21«* 19 *07* J a n . 29d 04* 42"
F ab . E 10 05 Fob. 13 11 08 Feb. 20 02 43 Fefa. 27 22 55
Mr r 8 02 42 Mar. 14 21 03 Mar. 21 15 10 Mar. 29 17 11
Apr . e 15 01 Apr. 13 Ofi 08 Apr . 20 05 27 Apr . 28 10 02
*>Y s 23 33 May 12 14 51 Maj 19 21 22 May 28 00 24
June 4 05 27 June 10 23 45 June 18 14 29 Jvina 2G 12 02
J u l y 3 10 08 J u l y 10 09 41 Ju ly 18 08 01 July 25 21 33
Auq . 1 14 57 Auq. 0 21 33 Auq. 17 00 59 Auq . 24 05 59
Auq. SC 21 1G Sep. 7 11 59 Sep. 15 1G 29 Sup- 22 14 21
Sep. 23 0€ 10 O ct. 7 04 52 Oct. 15 OG OG Oct. 21 23 23
O ct. 20 19 04 Nov. 5 23 09 Nov. 13 17 47 Nov. 20 09 29
N o t . 27 12 01 Dec. 5 17 IS D*e. 13 03 48 Dec. 19 20 55
n*c. 27 08 31

PERIGEE APOGEE

J a n .  17 J u n e  7 O c t .  21 I a n .  5 May 22 O c t . 7
F e b .  14 J u l y  3 Nov 19 F e b .  2 J u n e  19 Nov. 3
Mar .  14 
A p r .  12 
May 10

^  25
S e p t . 23

Dec .  17 Ma r .  1 
Mar.  28 
Apr .  25

J u l y  17 
Au R- 13 
S e p t . 10

D e c . 1 
Dec .  29



6

D u r i n g  i t s  m o n t h l y  j o u r n e y  r o u n d  t h e  E a r t h ,  t h e  Moon 
p e n e s  c l o s e  t o  e a c h  o f  t h e  p l a n e t s  i n  t u r n .  The  t a b l e  
s hows  when t h e s e  c o n j u n c t i o n s  w i l l  t u n e  p l a c e .

Mercury Venue Mire J u p i t e r  Saturn

Jan . 21d 10h Jan .27d 08h J a n . 17d 171
Fah.2Sd 09h Fab 26 17 F ab .24 01 F e b .14 GO
M ai.28 01 M ir.23 16 M ar.13 08
A pr.29 23 Apr 20 05 Apr. 9 15

Miy 26 18 May 17 IE May 6 22
Jura 2 4 20 Juna27 23 June24 17 Junal4 00 Jun* 3 06

July27 20 July23 13 Julyl l 04 Juna30 IS
Aug.25 21 Auq . 26 17 Aug.21 07 Auq . 7 05 July ifi 03
Sap. 23 19 S ap .25 12 S a p .19 00 Sap. 3 06 S ap .21 10
O c t,20 18 Cfct.25 u6 O c t.17 15 S ap .30 12 O c t.19 02

Nov.23 21 Nev,15 03 O c t.27 23 N ov.15 16
Dae . 21 01 Dac.23 01 Dae 11 Nov.24 15 D ae.13 01

Da- 22 10

' OCCULT ATIONS VI SI BLE AT CAt’E TOWN AND JOHANNESBUKG

Capa T<*m Johanna a burg

IVa t# N.Z.C Mig Phaia Tir VI P . A. Tine PA

Fab. 16 ie a i 4. 4 D 22 ’40Ï2 11SC 22* 4 lT2 95°
Fab. 16 1691 4 4 F 23 46.1 309 23 34.5 334
Mo r . 10 1109' 5 3 D 21 29.3 172 21 28 7 135
Apr . 6 .134J 5 0 D 19 33.8 74 G rata
Apr. Tj 1 137 S 1 D 19 53 5 112 20 16,7 83
Mn, 6 1464 3 É D 20 59.8 167 20 59.5 126
Juna 8 2172 4 7 D 21 15.8 104 No oec°
Aug . 30 2J49 3 1 D 22 21.4 157 22 2S.2 133

3 ' Í349 3 1 fi 22 55.0 216 23 15 2 236
Sapt 29 2784 3 4 D 22 07.7 95 22 27.9 90
Sapt 29 2784 3 4 R 23 14.1 229 23 30.4 233
CfcT 'C S45 4 2 D Laa 23 01.4 66
0=t ;o 5S2 3 0 D 23 39,6 70 23 46 1 68
Dae . 31 537 3 D Sun 19 06 .0 60

GRAZING OnCULTATIONS V ISIBLE FROM CA^E TOWN.

D i*app*aranca . Raappaararvca .

Dn ta N. Z.C. Mag. TilM P, A Tima P A .

Ju ly  19 326 6.0 02h 58" 342 C3*1lS m 31 S°
Aug . 12 50 6.0 22 30 326 22 43 311
O ct. 10 537 3.8 22 50 351 23. 11 315
Dae. 31 539 4 4 Vary m a r niaa ahout 20*00"
Dae. 31 542 5.0 Vary naar 01 j a a -about 20*30"

(Sunaat or1 Lj-; .31 11 a t  20.00)
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The  P l a n e t s

The c h a r t  s hows  t h e  S . A . S . T ,  o f  t h e  r i s i n g  and  s e t t i n g  o f  
t h e  Sun end  P l a n e t s  a t  a p l a c e  whose  l a t i t u d e  and  l o n g i t u d e  
a r e  3 0 flS, 30°E.  The a p p r o x i m a t e  t i m e s  f o r  o t h e r  p l a c e s  ca n  
he  f ound  by a p p l y i n g  t h e  l o n g i t u d e  d i f f e r e n c e s  shown i n  T a h l e  
I  w i t h  t h e  s i g n  r e v e r s e d ,  e . g .  f o r  Cape  Town add  46 m i n u t e s  
t o  t h e  t i m e s  g i v e n  by t h e  c h a r t ,  f o r  Dur ba n  s u h t r a c t  4 m i n u t e s ,  
The c o r r e c t i o n  f o r  l a t i t u d e  w i l l  i n  g e n e r a l  be  s u f f i c i e n t l y  
s m a l l  t o  be  i g n o r e d  and i n  no  c a s e  w i l l  i t  e x c e e d  I S m i n u t e s .

M e r c u r y  move s  f r om t h e  m o r n i n g  t o  t h e  e v e n i n g  s k y  w i t h  g r e a t  
r a o i d i  t y , The o n l y  o c c a s i o n s  on w h i c h  M e r c u r y  i s  l i k e l y  t o  
he  s e e n  i s  n e a r  an e l o n g a t i o n .  I n  1949 t h e s e  a r e  a s  f o l l o w s : -

E a s t e r n  ( E v e n i n g  S t a r )  W e s t e r n  ( M o r n i n g  S t a r )

D a t e E l o n g . Mag. Da t e E l o n g ' l ag.

J a n . 1« 19° - 0 . 3 Feb. 28 27° + 0 . 4
May 10 22 + 0 . 5 J u n e 28 22 + 0 . 7
S e p t . 7 27 + 0 . 4 O c t . 19 18 - 0 . 3

Of  t h e s e  e l o n g a t i o n s  o n l y  t h e  m o r n i n g  o n e  i n  F e b r u a r y  and 
t h e  e v e n i n g  o n e  i n  S e p t e m b e r  a r e  l i k e l y  t o  he  o f  much 
i n t e r e s t ,  At  t h e  o t h e r  e l o n g a t i o n s  M e r cu r y  w i l l  b e  l o s t  i n  
t h e  t w i l i g h t .

M e r cu r y  w i l l  he  a t  S u p e r i o r  C o n j u n c t i o n  on A p r i l  13,  J u l y  
26 and November  21;  a t  I n f e r i o r  C o n j u n c t i o n  on F e b r u a r y  2,
Tune 3 and O c t o b e r  3; a t  S t a t i o n a r y  P o i n t s  05 J a n u a r y  24,  
F e h r u a r y  14,  May 23.  J u n e  15,  S e p t e m h c r  21 and  O c t o b e r  12.

M e r c u r y  wi l l ,  be.  i n  c o n j u n c t i o n  w i t h  Mar s  on J a n u a r y  7 '  20^  
a n d  J a n u a r y  2 7 ‘‘ 2 3il ; w i t h  Venus  on F e b r u a r y  10® 10 1' and May 
2 7 ' 1 1 4 n and  w i t h  S a t u r n  on Au g u s t  1 3 °  16#l.

Venus  i *  a m o r n i n g  s t a r  a t  t h e  l e g i n n i n g  o f  t h e  y e a r ,  b u t  
Becomes  an e v e n i n g  s t a r  a f t e r  t h e  S u p e r i o r  C o n j u n c t i o n  on 
A p r i l  16.  I t  w i l l  n o t  he  e a s i l y  s e e n  f rom a b o u t  t h e  m i d d l e  
o f  March u n t i l  t h e - mi d d l e  o f  May. The  g r e a t e s t  e l o n g a t i o n  
e a s t  o f  t h e  Sun.  ( i . e .  a s  an e v e n i n g  s t a r )  i s  47°  on November  
2 0 ,  b u t  t h e  t i m e  o f  g r e a t e s t  b r i l l i a n c e  i s  December  26 when 
t h e  p l a n e t  w i l l  h a v e  an a p p a r e n t  m a g n i t u d e  o f  - 4 . 4 .

Venus  w i l l  be  i n  c o n j u n c t i o n  w i t h  J u p i t e r  on J a n u a r y  26^  10^,  
a n d  on December  7 1 Of? 1 a n d  w i t h  S a t u r n  on J u l y  3 1 fl 0 8 ^ .

Ma r s  i s  n o t  w e l l  p l a c e d  f o r  o b s e r v a t i o n  i o  1949.  I t  i s  i n  
c o r i j i m c t i o n  w i t h  t h e  Sun on inarch 17,  h u t  w i l l  n o t  r e a c h  
o p p o s i t i o n  u n t i l  Mar ch  1950.  To w a r u s  t h e  e n d  o f  t h e  y e a r ,  
iV!nrs w i l J  be  v i s i b l e  a s  a n o t  v e r y  c o n s p i c u o u s  m o r n i n g  s t a r  
movi ng  s t e a d i l y  e a s t w a r d s  t h r o u g h  t h e  c o n s t e l l a t i o n  o f  Leo.
I t s  b r i g h t n e s s  w i l l  g r a d u a l l y  i n c r e a s e  f rom + 1 . 7  on O c t o h e r  
3 t o  +0 . 8  on De c e mbe r  31.
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Mar s  w i l l  be i n  c o n j u n c t i o n  w i t h  S a t u r n  on November  30^  23^  
when t h e  d i s t a n c e  h e t we e n  t h e  p l a n e t s  w i l l  be  o n l y  0?2 .

T u p i t e r  I s  i n  c o n j u n c t i o n  w i t h  t h e  Sun on J a n u a r y  1 and  i n  
o p p o s i t i o n  on J u l y  20.  I t  w i l l  n o t  be  v i s i b l e  t h e r e f o r e  a t  
t h e  b e g i n n i n g  o f  t h e  y e a r  b u t  w i l l  be w e l l  p l a c e d  f o r  o b s e r 
v a t i o n  f rom J u n e  o n w a r d s .  J u p i t e r  w i l l  move s t e a d i l y  e a s t 
w a r d s  f rom S a g i t t a r i u s  i n t o  C a p r i c o r n u s  e x c e p t  b e t we e n  May 20 
and  S e p t e m b e r  18 ( t h e  two s t a t i o n a r y  p o i n t s )  when i t  w i l l  he  
■ l o w l y  r e t r o g r a d i n g .  I t s  b r i g h t n e s s  w i l l  g r a d u a l l y  i n c r e a s e  
f rom " l l?4 a t  t h e  b e g i n n i n g  o f  F e b r u a r y  t o  “ 2*?3 a t  t n e  t i me  o f  
o p p o s i t i o n  and  t h e n  g r a d u a l l y  d e c r e a s e  a g a i n  t o  - 1?6 a t  t h e  end 
o f  t h e  y e a r .

S a t u r n , w h i c h  i s  i n  o p p o s i t i o n  on F e b r u a r y  21,  w i l l  he v i s i b l e  
a s  an  e v e n i n g  s t a r  t h r o u g h o u t  t h e  f i r s t  p a r t  o f  t h e  y e a r .  A f t e r  
c o n j u n c t i o n  on S e p t e m b e r  2 i t  w i l l  become  u m o r n i ng  s t a r ,  h u t  
i t  w i l l  r o t  he r e a d i l y  v i s i b l e  a s  s u c h  u n t i l  November .  At  
t h e  h e g i n n i n g  o f  t h e  y e a r .  S a t u r n  i s  r e t r o g r a d i n g  s l o w l y  i n  
L e o .  T h i s  m o t i o n  c e a s e s  on May 1 ( S t a t i o n a r y  P o i n t )  and 
f r om t h e n  u n t i l  December  31 ( S t a t i o n a r y  P o i n t ) ,  S a t u r n  moves  
s l o w l y  e a s t w a r d s .

U r a n u s  ( m a g n i t u d e  5 . 8 )  w h i c h  i s  a t  p r e s e n t  i n  T a u r u s ,  w i l l  he  
i n  c o n j u n c t i o n  w i t h  t h e  Sun on  J u n e  22 and i n  o p p o s i t i o n  on 
Decemher  25  The S t a t i o n a r y  r’o i n t s  a r e  on March  5 and  
O c t o b e r  11.  U r a n u s  c a n  b e s t  be o b s e i v e d  a t  t h e  b e g i n n i n g  
o f  t h e  y e a r  when i t s  p o s i t i o n  w i l l  be  a s  f o l l o w s  -

v 10

J a n u a r y  1 0 5 h  5 I f 5 2 3 °  39
F e b r u a r y ! OS 4 6 . 7 23 37
Mar ch  1 OS 4 4 . 8 23 37

N e p t u n e  ( m a g n i t u d e  7 . 7 )  i s  i n  V i r g o  and  w i l l  he i n  o p p o s i t i o n  
on A o r i l  3 and  i n  c o n j u n c t i o n  on O c t o b e r  8.  The  S t a t i o n a r y  
P o i n t s  a r e  on J a n u a r y  17 and  J u n e  24.  The h e s t  mo n t h s  f o r  
o h s e r v i n g  N e p t u n e  a r e  A p r i l ,  May and  J u n e .  I t s  p o s i t i o n
w i l l  b e : -

A p r i l 1 12h S 3 f 7 - 0 3 ° 59 '
May 1 12 5 0 . 7 - 0 3 41
J u n e 12 4 8 . 6 - 0 3 28

GEOCHVJTKIC LONGITUDES OF THE SUN AND PLANETS FOR 1949 .

Sun M e r cu r y Venus Mar s J u p i t e r Sa t u r n

J o n 1 280° 339 255 297 280 156
J a n . 3 1 311 317 292 331 287 155Mar, 2 341 314 330 344 294 152
A p r . i 11 359 7 8 2 99 150
May 1 40 58 44 31 3 02 149
May 31 69 75 81 53 3 02 150
J u n e 30 98 76 118 74 300 152
J u l y 30 127 130 154 94 296 155Aug. 29 1SS 180 190 114 293 159
S e p . 28 185 196 2 2 6 133 293 163
Oc t . 28 214 199 260 151 295 166Nov. 27 244 247 292 167 2 99 169
Dec. 27 275 293 3 15 182 305 170
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M E T E O R S

The  f o l l o w i n g  l i s t  g i v e s  t h e  n i g h t s  when m e t e o r  s h o we r s  
may he  e x p e c t e d .  The d a t e s  g i v e n  a r e  t h o s e  when t h e  m e t e o r s  
a r e  l i k e l y  t o  he  mos t  a b u n d a n t .  T h o s e  s h o w e r s  ma r k e d  w i t h  
an  a s t e r i s k  a r e  n o t  n e c e s s a r i l y  p l e n t i f u l  e a c h  y e a r .  The 
Y A q u a r i d s  a r e  a s s o c i a t e d  w i t h  H a l '  ? y ‘ s Comet .

Q u a n t r a n t i d s J a n u a r y 2 - 4
L y r i d s  * A p r i l 20 22
Y A q u a r i d s May 2 6
P o n s - f t i n n e c k e i d s  * J u n e 27 30
P e r s e i d s Augus  t 10 12
3 D r a c o n i d s  * O c t o b e r 9
O r i o n i  ds O c t o b e r 17 22
L e o n i d s  * November 15 16
Ge mJ n i d s De ’ember 11 14

CELESTIAL OBJECTS OF INTEREST

The  f o l l o w i n g  l i s t s  o f  s p e c i a l  o b j e c t s  a r e  n o t  e x h a u s t i v e .  
They  a t t e m p t  t o  g i v e  o n l y  a f ew o f  t h e  b r i g h t e s t  o b j e c t s  i n  
e a c h  c l a s s .  The o w n e r s  o f  s m a l l  t e l e s c o p e s  a r e  l i k e l y  t o  
f i n d  t h e  p l a n e t a r y  n e b u l a e  and  t h e  e x t r a - ga l  a c t i c  n e b u l a e  
r a t h e r  d i s a p p o i n t i n g ;  t h e  f o r m e r  h e c a u s e  t h e y  a t e  90 s ma l l  
and  t h e  l a t t e r  h e c a u s e  t h e y  a r e  so f a i n t ,  F o r  t h e s e  l a t t e r  
o b j e c t s ,  a s  f o r  t h e  open  c l u s t e r s ,  t h e  l o w e s t  p o s s i h l e  power  
( Come t  e y e p i e c e )  s h o u l d  b e  u s e d .

Most  o f  t h e  o h j e c t s  g i v e n  a r e  ma r k e d  on t h e  s o u t h e r n  s ky  
maps  g i v e n  i n  t h e  ' S k y  and  T e l e s c o p e - .  The y  c a n  a l s o  be
f o u n d  i n  N o r t o n ’ s  " S t a r  A t l a s " ,  a boo k  e v e r y  a s t r o n o m i c a l
s t u d e n t  s h o u l d  p o s s e s s .

I t  w i l l  he  n o t i c e d  t h a t  t h e  n e b u l a e  a r e  d i s t i n g u i s h e d  by 
an N. G. C.  o r  an  M numbe r .  The  f o r me r  s t a n d s  f o r  t h e  New 
G e n e r a l  C a t a l o g u e  o f  N e b u l a e  and C l u s t e r s  c o m p i l e d  by  D r e y e r  
i n  1888 I t  i s  e s s e n t i a l l y  a r e v i s i o n  o f  t h e  l i s t  c o m p i l e d  
by S i r  J ohn  H e r s c h e l .  The  M numhe r  i s  o l d e r .  I t  was 
a s s i g n e d  by t h e  F r e n c h  a s t r o n o m e r  M e s s i e r  who p u b l i s h e d  a 
l i s t  o f  103 n e b u l a e  and  s t a r  c l u s t e r s  i n  1781
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DOUBLE STARS

19SC P o s i t i o n Mnqnitt*ie P.A

k Scl QQ̂ QG^S -2 8 ' 16'
p Ph« 01 03. 9 -46 59
a P ic 01 59. 4 + 02 31
e E ri 02 56 4 40 30

32 E ri 03 5] p -03 06
V Cob 05 0 2 . 35 33
P O n 05 1 2 ., i 08 15
n Or 1 05 22 .0 02 26
é Ori 05 32 8 05 25
P Mon 06 26. 4 -07 00

ê Q i n 06 56 7 -28 S4
a Gdn 07 31 4 * +33 00
h Pup 07 36 .8 -26 41

Cric 08 09. 3 + 17 46

8 V«1 08 43 .3 -54 31
Y V«i 09 28 8 -40 15
u C a r 09 45 .8 -64 50
Y L«G 10 17 2 +20 06
5 IMi 11 15 6 +31 49
3 H y a 11 50 .4 -33 38
a Cxu 12 23..7 -62 49
Y 12 38 8 -48 4 J
Y V i r 12 39 .1 -01 11
a C a r 14 36 .6 -GO 36
5 R c a 14 49 .1 +19 19
71 L u p IS 01 .7 -46 51
Y C ir 15 19 4 -59 09
a Lup 15 32 .4 -44 48
a Scr 16 26 .5 -26 20
A O p h 17 12 .3 ; 2 6 30
a Ha r 17 12 4 + 14 27
i Oph 16 00 4 -08 11
Y CrA 19 03 1 -37 08
Y Dal 20 44 4 + 15 57fl Ind 21 16 .3 - 5 3 40

Pa A 21 58 .0 “ 28 42■
S V|f 22 26. 2 -00 17
Y PiA 22 49. 8 - 3 3 07
Ó Gru 23 04. 1 -43 47

. 2 , 6 . 2  
. 1 . 4 . 2  
. 3 . 5 . 2  
. 4 . 4.4 
. 0 , 6 . 3  
. 7 . 8  3 
. 3 , 6 . 7  
. 9 . 4 . 7  

Trapaziif lE
4 7 . 5 . 2
5 . 2 . 5 . 6
1 . 6 . 7 . 6  
2 . 0 . 2.8

5 . 4  6 
. 6 , 6 . 0  

6. 3 
. 1 , 5 . 1  
. 1 . 4.9 
. 2 . 6. 0
6 . 3 . 8  

. 4 . 4  S 

. 8 , 5 6  

. 6 . 2.1 

. 1 . 3 . 1  
3 . 7 , 3 7  
0 . 3 . 1 . 7  
4 . 8 . 6 . 8
4 . 7 , 4  8
5 . 2 . 5 . 5  
5 . 0 , 7 . 0  
1 . 2 . 5 2
5 . 3 . 5  3 
3 . 5 , 5 . 4
5 . 3 . 6 . 0

. 0 , 5 . 0
5 . 5 . 5
7 . 7 . 0
8 . 6.6 

. 4 . 4 . 6
6 . 8 . 0
5 , 7 . 0

P. A. Sap. Sp Typa jna  . •

266° 1*3 F2 4
350 1.4 Kfl 3
301 2.2 A2 2

88 8.2 A2
348 6.9 G5.A
309 3.0 KC 3
203 9 .5 Bfi

78 1.4 Bl 3
in Oriomi Nahula
132 7.3 B2
105 2.8 2
160 7.7 Bl
190 3.0 AC 2
318 9.9 B8.B3

SO 1.0 GO 4
100 5.6
158 3 .0 A0 3
118 1.2 F5 4
127 5.0 Ft 2
120 4 . : K0 1
236 1.7 GO 3

5 1 . 1 B9 4
115 4 .4 Bl 1

10 1 .1 AC 4
314 5.6 FD 1

13 9 .6 OC KS
0 5 8 G5.KS 1

76 1.4 B5 B5 3
55 1 .0 B5.F8 4

3 2.3 B3 2
274 3.0 Ma, E3 4
170 4.3 KC.K0 1
109 4.7 Mb 1
268 2.0 FT 3
230 2.5 F8 , F8 2
269 10.0 G5.F8
275 5.4 A5 1
115 1.8 B8 3
270 2.1 F2 2
262 4 2 AC 3

60 1.3 F5 4

l i nchaa a f rein inure a p e r t u r a

Naiad
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VARIABLE STARS

( a )  Long P e r io d

N a t 1950 P e t i t i o n M agnitude P e r io d S paa .

0 C a t 02h 16'.*8 -0 3 ° 1 2 ' 3 .4  -  9 .2 334d M5e (M ira )
R Lap 04 5 7 .3 -1 4  S3 6 .4  -  9 .8 447 N

L1 Pup 07 1 2 .0 -4 4  34 3 .6  -  5 .2 141 Ma
R C ar 09 3 1 .0 -6 2  34 4 .5  -  9 .6 307 He
S C ar 10 0 7 .8 -6 1  19 5 .5  -  8 . 8 149 Me
1 H vi 13 2 6 .9 -2 3  01 4 .4  -  9 .3 408 M7e
1 Can 13 3 8 .9 -3 3  21 6 .0  -  8 .3 91 Me
R Cen 14 1 3 .0 -5 9  41 6 .0  -1 0 .7 543 Me

RR S c r 16 5 3 .4 -3 0  30 5 .9  - 1 1 .9 278 Me

<b) Ir r e g u la r

Nome 1950 P a a i t i o n M agn itude S pec .

a  O ri 05h 52"5 ♦07*24 ' 0 .5  -  1 .1 M2 ( B e ta la a u a a )
U Hya 10 3 5 .1 - 1 3  07 4 .5  -  6 .0 N
6 Apa 14 0 0 .5 -7 6  33 5 .1  -  6 . 6 M3
R S e t 18 4 4 .9 -0 5  46 4 .5  -  9 .0 K5e

RY Sgr 19 1 3 .3 -3 3  37 6 .1  - 1 4 .0 0 0  ep

( c )  CepAeJd

Name 1950 P a a i t i o n  M agn itude  P e r io d  S pec ,

0  Dor 05h33?2 -6 2 * 3 1 ' 3 .6  -  4 .2 9^84 cFS
I  C ar 09 4 3 .9 -6 2  17 3 .4  -  4 .3 3 5 .5 3 GO
U C ar 10 5 5 .8 -5 9  28 5 ,9  -  7 .0 3 8 .7 5 G6
S Mub 12 1 0 .1 -6 9  52 5 .9  -  6 .4 9 .6 6 cQ l
X Sgr 17 4 4 .5 -2 7  49 4 .4  -  4 .9 7 .0 1 F8
W Sgr 18 0 1 .8 -2 9  35 4 .5  -  5 .2 7 .5 9 FS
X Pav 18 5 1 .8 -6 7  18 4 .0  -  4 .8 9 .0 9 F5
T| Aql 19 5 0 .0 +00 53 3 .7  -  4 .5 7 .1 8 04

( d ) E c l ip s in g

N oae 1950 P o s i t i o n M agn itude P e r io d Spec.

S P e r 03h02?0 +38*39' 2 .3  -  3 .5 2^87 B8  (A lg o l)
X Tau 03 5 7 .8 ♦ 12  20 3 .3  -  4 .2 3 .9 B3
R CMa 07 1 7 .2 -1 6  18 5 .9  -  6 .7 1 .1 4 F
V Pup 07 5 6 .7 -4 9  06 4 .1  -  4 .9 3 .9 B3
6 LLb 14 5 8 .3 -0 8  19 4 .8  -  6 .2 2 .3 3 A0



GALACTIC CLUSTERS

G.C. M. 1950 P o s i t i o n C o n . Si ze Remar ks

4 5 0 3 ^ 4 4 7 5 + 2 3 “ 5 7 ' T a u . The  P l e i a d e s
0 4  2 3 . 0 + 16 25 T a u . The  H y a d e s

2323 50 07 0 0 . 5 - 0 8  16 Mon. 10 ' X 10 '
2477 07  5 0 . 3 - 3 7  58 Pup. 2 5 ' 25 '
2632 44 08  3 7 . 2 +20  10 Cnc. P r a e s e p e
3532 11 0 4 . 3 - 5 8  24 Car . 6 0 ' X 6 0 '
3766 11 3 3 . 9 - 6 1  20 C e n , 1 0 ’ X 10'
47 5 5 12 5 0 . 7 - 6 0  05 Cr u . 10 ' X 10 ' H e r s c h e l 1 a
640 5 6 17 3 6 . 7 - 3 2  10 S c r , 25 ' X 25 ' [ J e w e l  Box.
6475 7 17 5 0 . 7 - 3 4  48 S c r . 6 0 ' X 6 0 '
6494 23 17 5 2 . 0 - 1 9  01 S gr . 2 5 ’ X 25 '
6611 16 18 1 6 . 0 - 1 3  48 S e r . 2 5 ' X 2 5 ’

GLOBULAR CLUSTERS

N. O. C. M. 1950 P o i i t l o n Con. S i z e R e m a r k s

104 00h 2 l T 9  - 7 2 “22 Tuc. 2 3 ' X 2 3 '
6 '

47 T u c o n a e
2808 0 9  1 1 . 0  - 6 4  39 C a r . 6 ' X

5139 13 2 3 . 7  - 4 7  03 Cen . 2 3 '
1 0 ’

X 23'
10 '

u  C e n t a u r i
5272 3 13 3 9 . 9  +28 28 CVn. X

5904 5 I S 1 5 . 9  +02  16 S e r . 13' X 13'
6121 4 16 2 0 . 5  - 2 6  24 S c r . 14' X 14'
62 1 8 12 16 4 4 . 6  - 0 1  52 Oph. 9 ' X 9 ’
6254 10 16 5 4 . 5  - 0 4  02 Oph. 8 ' X 8 '
6656 22 18 3 3 . 3  - 2 3  57 S g r . 17 '

13'
10 '

X 17'
6752 19 0 6 . 4  - 6 0  04 P b v« X 13 '

10 '6809 55 19 3 6 . 9  - 3 1  04 Sgr . X

7089 2 21 3 0 . 9  - 0 1  04 Aqr , 8 ' X 8 '

GALACTIC NEBULAE

( a )  P la n e ta r y  N ebulae

N.a.c. M. 1950 P o i i t i o n Con. S i z e R e m a r k s

2440 0 7 h 3 9 ? 6 - 1 8 “0 5 ' Pup. 5 4 ” x  2 0 '
3242 10 2 2 . 3 - 1 8  23 Hya. 40 x 35
6572 18 1 0 . 2 +06  50 Oph. 16 x 13
6720 57 18 5 2 . 0 +32 58 L y r . 83 x 59 S i n g  N e b u l a
7009 21 0 1 . 4 - 1 1  34 Aqr . 25 x 12 S a t u r n  N e b u l a
6853 27 19 5 7 . 4 +22  ? 5 Vul , 8 ' x  4 ' Dumbe l l

N e b u l a
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( b )  B r i g h t  D i f f u s e  N e b u l a e

N. G. C. M. 1950 P o s i t i o n

1952 1 0 5 h 3 l T 5 +21" 59'
1976 42 0 5  3 2 . 5 - 0 5 25

1982 43 05  3 2 . 7 - 0 5 18
2068 78 0 5  4 3 . 7 +00 04
2070 0 5  3 9 . 1 - 6 9 09

3372 10 4 3 . 0 - 5 9 25

651 4 20 17 5 9 . 3 - 2 3 02
652 3 8 18 0 0 . 6 - 2 4 23
6618 17 18 1 8 . 0 - 1 6 12

Co n . S i z e Remar ks

T a u . 4 ' X 6 ' C r a b  N e b u l a
O r i . 30 ' X 3 0 ' G r e a t  O r i o n  

N e b u l a
O r i .
O r i .
Dor . 30 Do r a d u s  

( L o o p e d )
C a r . K e y h o l e  Neb.  

D Ar gus
S g r . 24 ' X 2 4 ' T r i  f i d  N e b u l a
S g r . 50 ' X 5 0 ' La goon  N e b u l a
S g r . 2 6 ' X 2 6 ' H o r s e s h o e  Neb

( c )  D a r k  N e b u l a e

1950 P o s i t i o n C o n . Si ze Remar ks

0 5 h 3 8 f 0 - 0 2 ° 2 9 ' O r i . 4 ' X 4 '  H o r a e ' s  Head
12 48 - 6 3 C r u . 5" X 5° Co a l  Sack
17 2 0 . 5 - 2 3  32 Oph. 20 ' X 2 0 '  S N e b u l a
17 5 9 . 8 - 2 7  52 Sgr . 5 ' X 5'
18 1 2 . 8 - 1 8  16 Sgr . 15 ' X 15'

EXTRA-GALACTIC NEBULAE

N. G. C. M. 1950 P o s i t i o n C o n . S i z e ! Remar ks

224 31 o o ^ o T o + 4 1 ° 0 0 ' And. 160 ' X 4 0 '  G r e a t  A n d r o 
meda N e b u l a

00  50 - 7 3  00 T u c . 2 2 0 ' X 2 2 0 '  S m a l l  Mag.
C l o u d

598 33 01  3 1 . 0 +30 24 T r i . 6 0 ' X 4 0 '
253 00 4 5 . 1 - 2 5  34 S c l . 2 2 ' X 6 '

05  26 - 6 9 Men. 4 3 2 ' X 4 3 2 '
3623 65 11 1 6 . 3 + 13 23 L e o . 8 ' X 2 '
3627 66 11 1 7 . 6 + 13 17 L e o . 8 ' X 2 '
4374 84 12 2 2 . 6 + 13 10 V i r . 3 ' X 3'
4382 85 12 2 2 . 8 + 18 28 Coer. 4 ' X 2 '
4472 49 12 2 7 . 3 +08 16 V i r . 4 ’ X 4 '
45 9 4 12 3 7 . 3 - 1 1  21 V i r . 7 ' X r
4649 60 12 41 .  1 + 11 49 V i r . 4 ' X 3 '
5236 83 13 3 4 . 3 - 2 9  37 H y a . 10 ' 8 '
6822 19 4 2 . 1 - 1 4  53 S g r . 2 0 ' 4 1 0 '
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PRINCIPAL ELEMENTS OF THE SOLAR SYSTEM

C U B I T A L  E LE ME NTS

P la n e t

Mean ' 
f  r o c

ffl -1

l i e t a n c e
Sun

a l l l l o n e  
o f  n i l e e

P e r io d

( P )

E ccen 
t r i 

c i t y
( « )

I n 
c l i n a 
t i o n

( 1 )

Long.
o f

Node
( Q )

Long.
o f

P e r i 
h e l io n

( * )

M ercury .387 3 6 .0 BS.Odeye .2 0 6
C

7 .0
a

4 7 .6
0

7 6 .5
Venue .723 6 7 .2 2 2 4 .7 .007 3 .4 7 6 .1 130 .7
E a r th 1,000 9 2 .9 3 6 5 .3 .017 • » • .  , .  e 10 1 .9
Mara 1 .5 2 4 141 ,5 6 8 7 .0 .0 9 3 1 .9 4 9 .1 3 3 4 .9
J u p i t e r 5 .2 0 3 4 8 3 .3 11.8 6 y r e . .0 4 8 1 .3 9 9 .8 1 3 .3
S a tu rn 9 .5 4 886. 2 9 .4 6 .056 2 .5 113 .1 9 1 .8
U r a iu i 19 .19 1783. 8 4 .0 .0 4 7 0.8 7 3 .7 16 9 .7
N e p t u n * 3 0 .0 7 ., 2793. 164 .8 .0 0 9 1.8 131 .1 4 4 .1
P lu to 3 9 .4 6 3666. 2 4 7 .7 .2 4 9 17 .1 1 0 9 .5 2 2 3 .4

P H Y S I C A L  E LEMENTS

O b j e c t

Mean
Di e -

m e t e r

Q i l e s

Mass  

a  >1

f a u l t y

e a t a r
' 1

A x i a l  
B o t a t i o n

Mean
S u r 

f a c e  
G r a v 

i t y  
9  «1

Al h e d o  

B o n d *9

S i n 8 6 4 , 0 0 0 3 3 2 , 0 0 0 1 . 4 24^7  ( a q u a - 2 7 . 9

Moon 2 , 1 6 0 . 0 1 2 3 3 . 3
t e r i a l )

2 7 °  7 „ 7 " . 16 . 0 7
M e r c u r y 3 . 0 1 0 . 0 5 6 3 . 8 8 8 5 . 2 7 . 0 7
Venus 7 , 5 8 0 • 82 4 . 9 3 0 “  ? . 8 5 . 5 9
E a r t h 7 , 9 1 8 1 . 0 0 5 . 5 2 »!' 56® 1 . 0 0 . 2 9
Mar s 4 . 2 2 0 . 1 0 8 4 . 0 2 4 "  37® . 3 8 . 1 5
J u p i t e r 8 7 , 0 0 0 3 18 . 1 . 3 9 n5 0 m * 2 . 6 . 5 6  ?
S a t u r n 7 2 , 0 0 0 95 . . 7 1 0 " 1 5 "  ± 1 . 2 . 6 3  7
U r a n u i 3 1 , 0 0 0 1 4 . 6 1 . 3 1 0 " . 8  i . 9 . 6 3  7
N e p t u n e
P l u t o

3 3 , 0 0 0
4 , 0 0 0 7

1 7 . 2  
. 8  ?

1 . 3 16*  ? 1 . 0 . 7 3  7



CALENDAR f o r  1949

J A N U A R Y F E B R U A R Y M A R C H

S M T W T h F S S M T W T h F S S M T W T h F s

30 31 . . . . 1 . 1 2 3 4 5 _ 1 2 3 4 5
2 3 4 5 6 7 8 6 7 8 9 10 11 12 6 7 8 9 10 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 28 29 30 31 * «

A P R I L M A Y J U N E

S M T W T h F S S M T W T h F S S M  T  W  T h  F S

1 2 1 2 3 4 5 6 7 _ . 1 2 3 4
3 4 5| 6 7 8 9 8 9 10 11 12 13 14 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 25 26 27 28 29 30 29 30 31 « • « » 26 27 28 29 30 « •

J U L Y A U G U S T S E P T E M B E R

S M T W T h F S S M T W T h F S S M  T  W  T h  F S

31 . - • 1 2 1 2 3 4 5 6 1 2 3
3 4 5 6 7 8 9 7 8 9 10 11 12 13 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 28 29 30 31 • * * 25 26 27 28 29 30 «

O C T O B E R N O V E M B E R D E C E M B E R

S M T W T h F S S M  T W  Th F S S M  T W  T h  F S

30 31 mm . „ 1 * 1 2 3 4 5 . . 1 2 3
2 3 4 5 6 7 8 6 7 8 9 10 11 12 4 5 6 7 8 9 10
9 10 11 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 « • - 25 26 27 28 29 30 31

M . P 0


