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SYMBOLS AND ABBREVIATIONS

SUN, MOON AND PLANETS

© The Sun @ The Moon generally 2 Jupiter
® New Moon 8 Mercury b Saturn
® Full Moon @ Yenus & Uranus
® First Quarter @ <=arth ¥ Neptune
@ Last Quarter g Mars P Pluto

ASPECTS AND ABBREVIATIONS

o Conjunction, or having the same Longitude or Right Ascension.
& Opposition, or differir g 180° in Longitude or Right Ascension.
[0 Quadrature, or differing 90° in Longitude or Right Ascension.
£ Ascending Node; ¢ Descending Node.

a or R.A,, Right Ascension; 8 or Dec., Declination.

h, m, s, Hours, Minutes, Seconds of Time.

° 7 Degrees, Minutes, Seconds of Arc.

SIGNS OF THE ZODIAC

T Aries.......... 0° & Leo...o...... 120° A Sagittarius . . .240°
Y Taurus........ 30° MW Virgo........ 150° B Capricornus . .270°
X Gemini........ 60° = Libra........ 180° = Aquarius.. ... 300°
& Cancer........ 90° M Scorpius. .... 210° H Pisces........ 330°

THE GREEK ALPHABET

A, @ Alpha I,. lota P, » Rho
B,8 Beta K, x Kappa 2,0 Sigma
T, v Gamma A, A Lambda T, r Tau

A, 8 Delta M, . Mu T, v Upsilon
E,e¢ Epsilon N,» Nu ®, ¢ Phi

Z, ¢ Zeta E ¢ Xi X, x Chi
H,n Eta 0,0 Omicron v,y Psi

0, 9, 3 Theta o, Pi Q, o Omega

THE CONFIGURATIONS OF JUPITER'S SATELLITES

In the Configurations of Jupiter’s Satellites (pages 33, 35, etc.), O represents
the disk of the planet, d signifies that the satellite is on the disk, * signifies that
the satellite is behind the disk or in the shadow. Configurations are for an
inverting telescope.

CALCULATIONS FOR ALGOL

The calculations for the minima of Algol are based on the epoch J.D.
2434576.5110 and period 2.86731 days as published in the 1954 International
Supplement, Kracow Observatory.

CELESTIAL DISTANCES

Celestial distances given herein are based on the standard value of 8.80" for
the sun’s parallax, not the more recent value 8.790"" determined by Sir Harold
Spencer Jones.



THE CONSTELLATIONS

LATIN AND ENGLISH NAMES WITH ABBREVIATIONS

Andromeda,

(Chained Maiden) ...And
Antlia, Asr Pump. . .... Ant
Apus, Bird of Paradise. . Aps
Aquarius, Water-bearer . . Aqr
Aquila, Eagle.......... Aql
Ara, Altar............. Ara
Anes, Ram............ Ari
Auriga, (Charioteer) . . ..Aur
Bootes, (Herdsman). ...Boo
Caelum, Chisel. ........ Cae
Camelopardalis, Girafle.. Cam
Cancer, Crab........... Cnc
Canes Venatici,

Hunting Dogs. . . ..... CVn

Canis Major, Greater Dog.CMa
Canis Minor, Lesser Dog. CMi

Capricornus, Sea-goat. . .Cap
Carina, Keel. . . ........ Car
Cassiopeia,

(Lady tn Chair) ...... Cas
Centaurus, Centaur. . ... Cen
Cepheus, (King) .. .... Cep
Cetus, Whale. ... ...... Cet

Chamaeleon, ChamaeleonCha

Circinus, Compasses. ....Cir
Columba, Dove......... Col
Coma Berenices,

Berenice's Hair . .. . ... Com
Corona Australis,

Southern Crown. . ... CrA
Corona Borealis,

Northern Crown. . . ... CrB
Corvus, Crow.......... (“ rv
Crater, Cup............
Crux, (Southern) Cross. Cru
Cygnus, Swan.......... Cyg
Delphinus, Dolphin. . . .. Del
Dorado, Swordfish. . . ... Dor
Draco, Dragon......... Dra
Equuleus, Litile Horse...Equ

Eridanus, River Eridanus.Eri

Fornax, Furnace........ For
Gemini, Twins. ........ Gem
Grus, Crane............ Gru
Hercules,

(Kneeling Giant) . . . .. Her
Horologium, Clock. ... .. Hor
Hydra, Water-snake. .. .. Hya
Hydrus, Sea-serpent..... Hyi
Indus, Indian.......... Ind
Lacerta, Lizard. ........ Lac

Andr
Antl
Apus
Aqar
Aqil
Arae
Arie
Auri
Boot
Cael
Caml
Canc .

CVen
CMaj
CMin
Capr
Cari

Cass
Cent
Ceph
Ceti
Cham
Circ
Colm

Coma
CorA

CorB
Corv
Crat
Cruc
Cygn
Diph
Dora
Drac
Equl
Erid
Forn
Gemi
Grus

Herc
Horo
Hyda
Hydi
Indi
Lacr

Leo, Lion.... .......... Leo
Leo Minor, Lesser Lion..LMi
Lepus, Hare. .......... Lep
Libra, Scales........... Lib
Lupus, Wolf. .......... Lup
Lynx, Lynx............ Lyn
Lyra, Lyre.............
Mensa, Table (Mountam)Men
Mlcroscoplum.

Microscope. .......... Mic
Monoceros, Unicorn. ... Mon
Musca, Fly............ Mus
Norma, Square......... Nor
Octans, Octant. . . ...... Oct
Ophiuchus,

Serpent-bearer. . . .. ... Oph
Orion, (Hunter)........ Ori
Pavo, Peacock.......... Pav

Pegasus, (Winged Horse) Peg

Perseus, (Champion) . ..Per
Phoenix, Phoenix. ... ... Phe
Pictor, Painter......... Pic
Pisces, Fishes.......... Psc
Piscis Australis,

Southern Fish........ PsA
Puppis, Poop.......... Pup
Pyxis, Compass......... Pyx
Reticulum, Net......... Ret
Sagitta, Arrow. ........ Sge
Sagittarius, Archer. ... .. Sgr
Scorpius, Scorpion. .. ... Sco
Sculptor, Sculptor. . . ... Scl
Scutum, Shield......... Sct
Serpens, Serpent........ Ser
Sextans, Sextant........ Sex
Taurus, Bull........... Tau

Telescopium, Telescope. . Tel
Triangulum, Triangle. . .Tri
Triangulum Australe,
Southern Triangle. . ... TrA
Tucana, Toucan........ Tuc
Ursa Major, Greater Bear.UMa
Ursa Minor, Lesser Bear UMi

Vela, Sadls............. Vel
Virgo, Virgin.......... Vir
Volans, Flying Fish..... Vol
Vulpecula, Fox......... Vul

The 4-letter abbreviations

Leon
LMin
Leps
Libr
Lupi
Lync
Lyra
Mens

Micr
Mono
Musc
Norm
Octn

Ophi
Orio
Pavo
Pegs
Pers
Phoe
Pict
Pisc

PscA
Pupp
Pyxi
Reti
Sgte
Sgtr
Scor
Scul
Scut
Serp
Sext
Taur
Tele
Tria

TrAu
Tucn
UMaj
UMin
Velr
Virg
Voln
Vulp

are in-

tended to be used in cases where a

maximum saving of space

necessary,

is not



MISCELLANEOUS ASTRONOMICAL DATA

UNITS OF LENGTH

1 Angstrom unit = 10-8 cm.

1 micron = 10-¢ cm.

1 meter = 102 cm. = 3.28084 feet

1 kilometer = 105 cm. = 0.62137 miles

1 mile = 1.60935 X105 cm. = 1.60935 km.

1 astronomical unit = 1.49504 X10'® cm. = 92,897,416 miles

1 light year = 9.463 X10!7 cm. = 5.880 X101 miles =0.3069 parsecs
1 parsec = 30.84 X107 cm. = 19.16 X101* miles =3.259 l.y.

1 megaparsec = 30.84 X102 cm. = 19.16 X10!8 miles =3.259 X10¢ l.y.

Units oF TIME
Sidereal day 23k 56m 04.09s of mean solar time
Mean solar day 24h 03m 56.56s of sidereal time
Synodical month = 29d 124 44m; sidereal month = 27d 07h 43m
Tropical year (ordinary) =365d 05k 48m 46s

Sidereal year =365d 06k 09m 10s
Eclipse year =346d 14h 53m
THE EARTH
Equatorial radius, ¢ = 3963.35 miles; flattening, ¢ = (a—b)/a=1/297.0
Polar radius, b = 3950.01 miles

1° of latitude = 69.057 —0.349 cos 2¢ miles (at latitude ¢)
1° of longitude = 69.232 cos ¢ —0.0584 cos 3¢ miles
Mass of earth = 6.6 X10% tons; velocity of escape from ¢} =6.94 miles,sec.

EARTH'S ORBITAL MoOTION
Solar parallax = 8.”780; constant of aberration = 20.747
Annual general precession = 50.”726; obliquity of ecliptic = 23° 26’ 50’’ (1939)
Orbital velocity = 18.5 miles/sec.; parabolic velocity at @) = 26.2 miles/sec.

SoLAR MoTION -
Solar apex, R.A. 18k 04m; Dec. + 31°
Solar velocity = 12.2 miles/sec.

THE GALACTIC SYSTEM
North pole of galactic plane R.A. 12k 40m, Dec. + 28° (1900)
Centre, 325° galactic longitude, =R.A. 17k 24m, Dec. —30°
Distance to centre = 10,000 parsecs; diameter = 30,000 parsecs.
Rotational velocity (at sun) = 262 km./sec.
Rotational period (at sun) = 2.2 X108 years
Mass = 2 X101 solar masses

EXTRA-GALACTIC NEBULAE
Red shift =+180 km./sec./megaparsec=-+34 miles /sec./million l.y.

RADIATION CONSTANTS
Velocity of light = 299,774 km./sec. = 186,271 miles/sec.
Solar constant = 1.93 gram calories/square cm./minute
Light ratio for one magnitude = 2.512; log ratio = 0.4000
Radiation from a star of zero apparent magnitude = 3 X10™® meter candles
Total energy emitted by a star of zero absolute magnitude = 5 X10? horsepower

MISCELLANEOUS
Constant of gravitation, G = 6.670 X1078 c.g.s. units
Mass of the electron, m = 9.1055 X107 gm.; mass of the proton =1.6725 X 10— gm.
Planck's constant, & = 6.6234 X 10727 erg. sec.
Loschmidt’s number = 2.6873 X10! molecules/cu. cm. of gas at N.T.P.
Absolute temperature = T° K =T°C 4273° = 5/9 (T° F +4459°)

1 radian = 57°.2958 r = 3.141,592,653,6
= 3437.75 No. of square degrees in the sky
= 206,265 =41,253



1959 EPHEMERIS OF THE SUN AT Oh GREENWICH

CIVIL TIME

Date Apparent Corr. to Apparent Date Apparent Corr. to Apparent
1959 R.A. Sun-dial ec. 1959 R.A. Sun-dial Dec.
h ms m s ° 4 h ms m s ° ’
Jan. 1 18 42 44 + 3 08 —23 04.7 July 3 6 44 59 + 3 53 +23 02.3
4 18 55 58 + 4 32 —22 49.1 6 6 57 21 4+ 4 26 +22 47.2
7 19 09 09 + 5 53 —22 29.4 9 7 09 41 + 4 56 +22 28.5
10 19 22 16 + 711 —22 05.8 12 7 21 57 + 5 22 +22 06.4
13 19 35 17 + 8 23 —21 38.2 15 7 34 08 4+ 5 44 +21 40.8
16 19 48 14 + 929 —21 06.9 18 7 46 16 + 6 02 +21 11.9
19 20 01 04 +10 30 —20 31.9 21 7 58 18 + 6 15 +20 39.7
22 20 13 47 +11 23 —19 53.5 24 8 10 15 + 6 22 +20 04.5
25 20 26 23 +12 10 —19 11.7 27 8 22 08 + 6 25 +19 26.2
28 20 38 52 +12 49 —18 26.7 30 8 33 55 + 6 22 +18 45.0
31 20 51 15 +13 22 —17 38.8
Aug. 2 8 45 36 + 6 14 +18 01.0
Feb. 3 21 03 29 +13 47 —16 48.0 5 8 57 13 + 6 01 +17 14.4
6 21 15 37 +14 05 —15 54.5 8 9 08 44 + 5 42 +16 25.2
9 21 27 38 +14 16 —14 58.6 11 9 20 09 + 518 +15 33.7
12 21 39 31 +14 20 —14 00.4 14 9 31 30 + 4 49 +14 40.0
15 21 51 17 +14 16 —13 00.2 17 9 42 45 + 4 14 +13 44.1
18 22 02 57 +14 06 —11 58.0 20 9 53 55 + 3 35 +12 46.4
21 22 14 30 +13 50 —10 54.2 23 10 05 01 + 2 52 +11 46.7
24 22 25 57 +13 27 — 9 48.8 26 10 16 03 + 2 04 410 45.4
27 22 37 19 +12 59 — 8 42.1 29 10 27 02 + 113 + 9 42.6
Mar., 2 22 48 36 +12 26 — 7 34.3 Sept. 1 10 37 58 + 019 + 8 38.3
5 22 59 48 +11 49 — 6 25.4 4 10 48 50 — 038 + 7 32.8
8 23 10 57 +11 08 — 515.7 7 10 59 41 — 137 + 6 26.2
11 23 22 02 +10 23 — 405.4 10 11 10 29 - 239 + 5 18.7
14 23 33 03 + 9 36 — 2 54.7 13 11 21 16 — 3 42 + 4 10.3
17 23 44 03 + 8 45 — 143.7 16 11 32 02 — 4 45 + 3 01.3
20 23 55 00 + 7 53 - 032.5 19 11 42 47 — 5 50 + 151.8
23 0 05 56 + 6 59 4+ 0 38.6 22 11 53 33 — 6 54 + 0 42.0
26 0 16 51 4+ 6 04 4+ 149.4 25 12 04 19 - 757 — 0 28.1
29 027 45 + 5 09 + 2 59.9 28 12 15 07 — 8 58 — 1 38.3
Apr. 1 0 38 40 + 415 + 4 09.9 Oct. 1 12 25 57 — 9 58 — 2 48.3
4 0 49 36 + 321 + 519.2 4 12 36 50 —10 55 — 3 58.1
7 1 00 34 + 229 + 6 27.7 7 12 47 45 —11 49 — 507.5
10 111 33 + 139 +4 7 35.2 10 12 58 44 —12 40 — 6 16.3
13 122 35 + 0 50 4+ 8 41.5 13 13 09 47 —13 27 — 7 24.4
16 133 39 + 005 + 9 46.6 16 13 20 54 —14 10 — 8 31.5
19 1 44 46 - 037 +10 50.1 19 13 32 06 —14 47 — 937.5
22 1 55 57 - 116 +11 52.0 22 13 43 23 —15 19 —10 42.3
25 2 07 12 - 152 +12 52.2 25 13 54 47 —15 45 —11 45.7
28 2 18 30 - 222 +13 50.5 28 14 06 17 —16 05 —12 47 .4
31 14 17 54 —-16 17 —13 47.4
May 1 2 29 54 — 2 48 414 46.7
4 2 41 22 - 310 +15 40.8 Nov. 3 14 29 38 —16 23 —14 45.5
7 2 52 56 - 326 +16 32.5 6 14 41 30 —16 21 —15 41.3
10 3 04 35 - 337 +17 21.8 9 14 53 28 —16 13 —16 34.8
13 316 18 - 3 43 +18 08.4 12 15 05 34 —15 56 —17 25.8
16 3 28 07 - 3 44 +18 52.3 15 15 17 48 —15 32 —18 14.1
19 3 40 01 - 3 40 —+19 33.3 18 15 30 09 —15 01 —18 59.5
22 3 51 59 - 331 +20 11.3 21 15 42 38 —14 22 —19 41.9
25 4 04 03 - 317 +20 46.3 24 15 55 14 —13 35 —20 21.1
28 416 11 - 259 +21 18.0 27 16 07 57 —12 42 —20 56.8
31 4 28 23 — 236 +21 46.4 30 16 20 47 —11 41 —21 29.1
June 3 4 40 39 — 209 422 11.4 Dec. 3 16 33 44 —10 34 —21 57.7
6 4 52 59 - 139 +22 32.9 6 16 46 46 — 922 —22 22.5
9 5 05 22 - 106 +22 50.9 9 16 59 52 — 805 —22 43.3
12 5 17 47 — 030 +23 05.2 12 17 13 03 — 6 44 —23 00.2
15 5 30 14 + 007 +23 15.9 15 17 26 17 - 520 —23 12.9
18 5 42 42 + 0 45 +23 22.9 18 17 39 33 — 353 —23 21.5
21 5 55 11 4 124 +23 26.2 21 17 52 52 — 2 2% —23 25.9
24 6 07 39 + 203 +23 25.8 24 18 06 11 — 0 55 —23 26.0
27 6 20 07 + 2 41 +23 21.7 27 18 19 30 + 035 —23 22.0
30 6 32 34 + 318 +23 13.8 30 18 32 49 + 2 04 —23 13.6




PRINCIPAL ELEMENTS OF THE SOLAR SYSTEM
ORBITAL ELEMENTS (1954, Dec. 31, 12" G.C.T.)

Mean Distance Period of Long. | Mean
from Sun Revolution Eccen-| In- | Long. of Long.
Planet @) Mean | tri- | clina- of Peri- of
millions| Sidereal | Syn- city | tion | Node | helion (Planet
@ = 1|of miles] (P) odic (e) @) (82) ()
days o ° o °
Mercury| 0.387 36.0 | 88.0d. 116 .206 7.0 47.8 76.8 |305.8
Venus 0.723 67.2 | 224.7 584 .007 3.4 76.3 | 130.9 | 127.1
Earth 1.000 92,9 | 365.3 . 017 | .... cee. 101022 | 99.4
Mars 1.524 | 141.5| 687.0 780 .093 1.8 49.2 | 335.2 | 21.3
Jupiter | 5.203 | 483.3 11.86y. | 399 .048 1.3 | 100.0 13.6 | 108.0
Saturn 9.5639 | 886. 29.46 378 .056 2.5 | 113.3 92.2 | 219.5
Uranus | 19.18 | 1783. 84.01 370 .047 0.8 73.8 | 169.9 |119.8
Neptune| 30.06 | 2791. 164.8 367 .009 1.8 | 1313 44.2 | 205.9
Pluto 39.52 | 3671. 248.4 367 249 | 17.1 | 109.6 | 223.2 |137.6
PHYSICAL ELEMENTS
Mean
Mean Mean Sur- Magni-
Object |Symbol| Di- Mass* [Density*| — Axial face |Albedo*| tude at
ameter* Rotation |Grav- Greatest
water ity* Brillian-
miles | @ =1 =1 ® = cy
Sun (0] 864,000 | 332,000 | 1.41 (2497 (equa-|27.9 —26.8
torial)
Moon ¢ 2,160 0.0123| 3.33 [27¢ 7.7® 0.16 | 0.072 | —12.6
Mercury 8 3,010 0.0543| 5.46 |[88¢ 0.38 | 0.058 | — 1.9
Venus Q 7,610 | 0.8136| 5.06 |309? 0.88| 0.76 | — 4.4
Earth @ 7,918 1.0000] 5.52 |23 56™.1 1.00 | 0.39
Mars ok 4,140 0.1069| 4.12 [24"37™4 0.39 | 0.148 | — 2.8
Jupiter 2 86,900 |318.35 1.35 | 9B 50m+ 2.65 | 0.51 - 25
Saturn b 71,500 | 95.3 0.71 |10 02™+ 1.17 | 0.50 - 0.4
Uranus (0] 29,500 | 14.54 1.56 |10%.8% 1.05 | 0.66 + 5.7
Neptune | W 26,800 | 17.2 2.47 1528+ 1.23 | 0.62 + 7.6
Pluto 4 3,600 | 0.033? 2? 64.390 0.16?| 0.16 | +14

*Kuiper, “The Atmospheres of the Earth and Planets,” 1952.



SATELLITES OF THE SOLAR SYSTEM

Mean Dist. from | Revolution
Name |Stellar Plaget Period |Diameter| Discoverer
Mag. |7 h m| Miles
I Miles

SATELLITE OF THE EARTH
Moon |—12.6| 530 | 238,857| 27 07 43| 2160|

SATELLITES OF MARS

Phobos 12 8 | 5,800

10? |Hall, 1877
Deimos 13 21 14,600

06 18 5? |Hall, 1877

[l =]
(=]
J
w
©

SATELLITES OF JUPITER

Vv 13 48 112,600f 0 11 57| 100? |Barnard, 1892
Io 5 112 261,800( 1 18 28| 2300 [Galileo, 1610
Europa 6 178 416,600 3 13 14| 2000 |Galileo, 1610
Ganymede 5 284 664,200 7 03 43| 3200 |Galileo, 1610
Callisto 6 499 ( 1,169,000| 16 16 32| 3200 [Galileo, 1610
VI 14 | 3037 | 7,114,000{250 16 100? |(Perrine, 1904
VII 16 | 3113 | 7,292,000{260 01 40? |Perrine, 1905

X 18 | 3116 | 7,300,000(260 15? |Nicholson, 1938
XI 18 | 5990 {14,000,000{692 15? |Nicholson, 1938
VIII 16 | 6240 (14,600,000/739 40? |Melotte, 1908
IX 17 | 6360 (14,900,000|758 20? |Nicholson, 1914
XII 18 — — 631 15? |Nicholson, 1951

SATELLITES OF SATURN

Mimas 12 27 115,0000 0 22 37, 400? |W. Herschel, 1789
Enceladus | 12 34 148,000f 1 08 53| 500? (W. Herschel, 1789
Tethys 11 43 183,0000 1 21 18/ 800? |G. Cassini, 1684
Dione 11 55 234,0000 2 17 41f 700? |G. Cassini, 1684
Rhea 10 76 327,000 4 12 25 1100? (G. Cassini, 1672
Titan 8 177 759,000 15 22 41| 2600? [Huygens, 1655

Hyperion 13 214 920,000 21 06 38 300? |G. Bond, 1848
Iapetus 11 515 | 2,210,000| 79 07 56 1000? |G. Cassini, 1671

Phoebe 14 | 1870 | 8,034,000{550 200? |W. Pickering, 1898
SATELLITES OF URANUS

Miranda 17 9 81,000 1 09 56 Kuiper, 1948
Ariel 16 14 119,000 2 12 29| 600? |Lassell, 1851
Umbriel 16 19 166,000f 4 03 28| 400? |Lassell, 1851
Titania 14 32 272,000, 8 16 56] 1000? |W. Herschel, 1787
Oberon i4 42 364,000 13 11 07[ 900? |W. Herschel, 1787
SATELLITES OF NEPTUNE

Triton 13 16 220,000 5 21 03| 3000? |Lassell, 1846
Nereid 19 260 | 3,460,000(359 200? |Kuiper, 1949

*As seen from the sun.

Satellites Io, Europa, Ganymede, Callisto are usually denoted I, II, III, IV
respectively, in order of distance from the planet.

9



SOLAR AND SIDEREAL TIME

In practical astronomy three different kinds of time are used, while in
ordinary life we use a fourth.

1. Apparent Time—By apparent noon is meant the moment when the sun
is on the meridian, and apparent time is measured by the distance in degrees
that the sun is east or west of the meridian. Apparent time is given by the
sun-dial.

2. Mean Time—The interval between apparent noon on two successive
days is not constant, and a clock cannot be constructed to keep apparent time.
For this reason mean time is used. The length of a mean day is the average
of all the apparent days throughout the year. The real sun moves about the
ecliptic in one year: an imaginary mean sun is considered as moving uniformly
around the celestial equator in one year. The difference between the times that
the real sun and the mean sun cross the meridian is the equation of time.
Or, in general, Apparent Time—Mean Time = Equation of Time. This is the
same as Correction to Sun-dial on page 7, with the sign reversed.

3. Sidereal Time—This is time as determined from the stars. It is sidereal
noon when the Vernal Equinox or First of Aries is on the meridian. In
accurate time-keeping the moment when a star is on the meridian is observed
and the corresponding mean time is then computed with the assistance of the
Nautical Almanac. When a telescope is mounted equatorially the position of a
body in the sky is located by means of the sidereal time. At Oh. G.C.T. the
Greenwich Sidereal Time — R.A. apparent sun 4 12h. — correction to sun-
dial (p. 7). Sidereal time gains with respect to mean time at the rate of 3m. 56s.
a day or about 2 hours a month.

4. Standard Time—In everyday life we use still another kind of time. A
moment’s thought will show that in general two places will not have the same
mean time; indeed, difference in longitude between two places is determined
from their difference in time. But in travelling it is very inconvenient to have
the time varying from station to station. For the purpose of facilitating trans-
portation the system of Standard Time was introduced in 1883. Within a cer-
tain belt approximately 15° wide, all the clocks show the same time, and in
passing from one belt to the next the hands of the clock are moved forward
or backward one hour.

In Canada we have seven standard time belts, as follows;—Newfoundland
Time, 3h. 30m. slower than Greenwich; 60th meridian or Atlantic Time, 4h.;
75th meridian or Eastern Time, 5h.; 90th meridian or Central Time, 6h.; 105th
meridian or Mountain Time, 7h.; 120th meridian or Pacific Time, 8h.; and 135th
meridian or Yukon Time, 9h. slower than Greenwich.

The boundaries of the time belts are shown on the map on page 11.

Daylight Saving Time is the standard time of the next zone eastward.
It is adopted in many places between certain specified dates during the summer.
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MAP OF STANDARD TIME ZONES
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Revisions: Newfoundland Time is 3h. 30m. slower than Greenwich Time.

The “panhandle” region of Alaska, containing such towns as Juneau and
Skagway, is on 120th meridian (Pacific) Time, instead of Yukon Time.
JULIAN DAY CALENDAR, 1959
J.D. 2,430,000 plus the folllowing:

Jan. 1......... 6,570 May 1......... 6,690 Sept. 1........ 6,813
Feb. 1......... 6,601 June 1......... 6,721 Oct. 1........ 6,843
Mar. 1......... 6,629 July 1......... 6,751 Nov. 1........ 6,874
Apr. 1......... 6,660 Aug. 1......... 6,782 Dec. 1........ 6,904

The Julian Day commences at noon. Thus J.D. 2,436,570.0 = Jan. 1.5 jG.C.T.
11




TIMES OF RISING AND SETTING OF THE SUN AND MOON

The times of sunrise and sunset for places in latitudes ranging from'32° to
54° are given on pages 13 to 18, and of twilight on page 19. The times of moonrise
and moonset are given on pages 20 to 25. The times are given in Local Mean
Time, and in the table below are given corrections to change from Local Mean
Time to Standard Time for the cities and towns named.

The tabulated values are computed for the sea horizon for the rising and setting
of the upper limb of the sun and moon, and are corrected for refraction. Because
variations from the sea horizon usually exist on land, the tabulated times can
rarely be observed.

The sun’s declination, apparent diameter and the equation of time do not have
precisely the same values on corresponding days from year to year. As the times
of sunrise and sunset depend upon these factors, these tables for the solar pheno-
mena can give only average values which may be in error by one or two minutes.

The Standard Times for Any Station

To derive the Standard Time of rising and setting phenomena for any place,
first, from the list below find the approximate latitude of the place and the cor-
rection in minutes which follows the name. Then find in the monthly table the
Local Mean Time of the phenomenon for the proper latitude on the desired day.
Finally apply the correction to get the Standard Time.

CANADIAN CITIES AND TOWNS AMERICAN CITIES
Lat.| Cor Lat.| Cor Lat.] Cor
Belleville 44 | 4+ 09 ||Peterborough 44 [ 413 Atlanta 34 | + 37
Brandon 50 | + 40 [|Port Arthur 48 | + 57 Baltimore 39 | + 06
Brantford 43 | 4 21 ||Prince Albert 53 | 4+ 03 Birmingham 34 | —13
Calgary 51 | 4 36 ||Prince Rupert 54 | 441 Boston 42 | — 16
Charlottetown | 46 | 4+ 13 ||Quebec 47 | — 15 Buffalo 43 | +15
Chatham 42 | 4 29 ||Regina 50 | — 02 Chicago 42 | - 10
Cornwall 45 | — 01 |[St. Catharines | 43 | + 17 Cincinnati 39 | + 38
Dawson 64 | 4 18 ||St. Hyacinthe 46 | — 09 Cleveland 42 | 4+ 26
Edmonton 54 | 4 34 |{Saint John, N.B.| 45 | 4 24 Dallas 33 | + 27
Fort William 48 | 4+ 57 ||St. John's, Nfid.| 48 | 4 01 Denver 40 00
Fredericton 46 | + 26 ||St. Thomas 43 | 4+ 25 Detroit 42 | + 32
Galt 43 | + 21 |[Sarnia 43 | 4+ 30 Fairbanks 65 | — 10
Glace Bay 46 00 {|Saskatoon 52 | 4+ 07 Indianapolis 40 | — 15
Granby 45 | — 09 ||Sault Ste. Marie| 47 | 4+ 37 Juneau 58 | + 58
Guelph 44 | 4 21 |[ShawiniganFalls| 47 | — 09 Kansas City 39 | +18
Halifax 45 | 4 15 ||Sherbrooke 45 | — 13 Los Angeles 34 | —07
Hamilton 43 | 4 19 ||Stratford 43 | 4+ 24 Louisville 38 | —-17
Hull 45 | 4+ 03 ||Sudbury 47 | 4+ 24 Memphis 35 00
Kingston 44 | 4+ 06 ||Sydney 46 | + 01 Milwaukee 43 | — 09
Kitchener 43 | + 22 ||Timmins 48 | + 26 Minneapolis 45 | +13
London 43 | 4 25 |[Toronto 44 | +18 New Orleans 30 00
Medicine Hat 50 | 4 23 ||Three Rivers 46 | — 10 New York 41 | — 04
Moncton 46 | + 19 ||Trail 49 | — 09 Omaha 41 | 424
Montreal 45 | — 06 ||Truro 45 | 4+ 13 Philadelphia 40 [ +01
Moose Jaw 50 | 4 02 [[Vancouver 49 | + 12 Pittsburgh 40 | 420
Niagara Falls 43 | + 16 [[Victoria 48 | 4+ 14 Portland 46 | + 11
North Bay 46 | + 18 [(Windsor 42 | + 32 St. Louis 39 | +01
Oshawa 44 | 4+ 15 |(Winnipeg 50 | +29 San Francisco 38| +10
Ottawa 45 | 4+ 03 ||Woodstock 43 | 4+ 23 Seattle 48 | 4 09
Owen Sound 45 | 4 24 ||Yellowknife 63 | + 37 Washington 39 | 4+08

Example—Find the time of sunrise at Owen Sound, on February 12.

In the above list Owen Sound is under ‘“45°’, and the correction is + 24
min, On page 13 the time of sunrise on February 12 for latitude 45° is 7.07;
add 24 min. and we get 7.31 (Eastern Standard Time).

12
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BEGINNING OF MORNING AND ENDING OF EVENING TWILIGHT

Latitude 35° | Latitude 40° | Latitude 45° | Latitude 50° |Latitude 54°

Morn. Eve. | Morn. Eve. | Morn. Eve. | Morn. Eve. | Morn. Eve.

Jan. 1 538 629|545 6221552 615|600 607|607 600
11 | 539 637|545 6311552 624559 617|605 6 12
21 | 538 645|543 640|548 635|554 630 (558 625
31 | 534 654|538 6501541 647|545 644|547 6 41
Feb. 10 | 527 703|529 701|531 700|532 659|532 658
20 | 517 712|517 7121518 712|515 7141513 717
Mar. 2 | 506 720|504 722|502 726|456 730|451 736
12 1452 729|448 733|443 739435 7471426 7 56
22 | 438 738|431 745|423 7541411 806|359 818
Apr. 1 423 747|413 757401 809|346 825|329 842
11 407 7571355 809|339 8251319 846|256 9 10
21 351 807 (336 823|317 8431250 910220 9 42
May 1 |[337 819|318 837|254 902|220 937|136 10 22
11 323 8301302 852|233 9221481008 |0 30 i1 37
21 312 8411247 907|213 9421131044 | — —o0
31 304 851|236 9201561001 0231142 — —
June 10 1259 859(229 9301431016 | — — | — ——
20 {302 904|227 931391023} — —| — —
30 {302 9041231 931441022 — —| — —
July 10 {309 901|239 9301561013 — —| — —
20 | 318 8541251 920(214 957{1041104| — ——
30 | 328 843|305 906(233 938|1431026| — ——
Aug. 9 | 339 830|320 850|252 916|215 953|120 10 45
19 | 350 816|334 832|312 853 (242 923|207 957
20 | 400 800|347 814|329 831|306 853|240 919
Sept. 8 | 410 7441359 755|346 808|328 826|308 8 45
18 1419 728|411 736401 746|347 800|333 8 13
28 | 428 713|422 7181415 725,405 735|355 7 45
Oct. 8 | 435 659|432 702|428 706|422 712|415 7 19
18 | 443 646|442 647|440 649|437 651 (434 655
28 | 451 636|452 634|453 634|453 634(452 6 35
Nov. 7 | 500 627502 624|505 621|507 619|509 6 17
17 | 508 621512 617|517 612|521 607|525 6 04
27 | 516 6181522 613|528 606|534 600|539 5 55
Dec. 7 [ 524 618|531 612|538 604|545 557|551 551
17 | 531 621 (538 614|545 606 (553 558|601 551
27 | 536 6206|543 619|551 611 1559 603|606 5 56
Jan. 1 '538 6291545 6221552 6151600 607|607 6 00

The above table gives the local mean time of the beginning of morning twilight, and
of the ending of evening twilight, for various latitudes. To obtain the corresponding
standard time, the method used is the same as for correcting the sunrise and sunset
tables, as described on page 12, The entry in the above table indicates that at
such dates and latitudes, twilight lasts all night. This table, taken from the American
Ephemeris, is computed for astromomical twilight, i.e. for the time at which the sun is
108° from the zenith (or 18° below the horizon).
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TIME OF MOONRISE AND MOONSET, 1959.

(Local Mean Time)

Latitude 35° Latitude 40° Latitude 45° | Latitude 50° | Latitude 54°
DATE Moon Moon Moon Moon oon -
Rise Set Rise Set Rise Set Rise Set Rise Set
Jan. h h h m h m h m
1 23 55 1112 |23 57 1111} .. .. 11 10 ... 11 09 ... 1107
2 [ .. .. 11 50 .. 1147 | 0000 11 42 | 00 03 11 37 | 00 06 11 33
3 0100 1230|0105 1224|0111 1217 |01 18 12 09 | O1 12 00
4 0206 13 14 | 0213 1305|0222 1256 | 02 33 12 44 | 02 43 12 33
5 0312 1402 | 0322 13 52|03 32 13 40 | 03 47 13 26 { 04 00 13 11
6 04 17 14 55 | 04 28 14 44 | 04 41 14 31 | 04 57 14 14 | 05 12 13 58
7 0519 1553 | 0530 1542 | 0544 1528 | 06 01 15 11 | 06 17 14 54
8 06 16 16 54 | 06 28 16 43 | 06 41 16 30 { 06 57 16 14 | 07 13 15 58
9 ® 07 08 17 57 | 07 18 17 47 | 07 30 17 36 | 07 44 17 22 | 07 58 17 08
10 07 54 1859 | 08 02 18 51 | 08 12 18 42 | 08 23 18 31 | 08 35 18 21
11 08 35 19 59 | 08 41 19 55 | 08 48 19 48 | 08 57 19 40 { 09 05 19 33
12 09 11 20 58 | 09 16 20 56 | 09 20 20 52 26 20 48 | 09 31 20 43
13 09 46 21 55| 09 47 21 55 | 09 50 21 54 | 09 52 21 53 | 09 54 21 52
14 1019 22 50 | 10 18 22 53 | 10 17 22 55 | 10 16 22 57 | 10 15 23 00
15 10 51 23 45 | 10 47 23 50 | 10 45 23 54 | 10 40 .. 10 37 ..
16 ) 11 23 .. . 11 18 .. . 11 12 .. 11 05 00 00 | 10 59 00 05
17 11 56 00 39 | 11 50 00 45 | 11 42 00 52 | 11 32 01 01 | 11 23 01
18 1233 0132|1225 0140|1214 01 50| 1203 0201 | 11 50 02 12
19 1313 0226 | 1303 0235 | 12 51 02 47 | 1237 03 00| 12 23 03 14
20 13 57 0319 | 13 46 03 30 | 13 33 03 42 | 13 16 03 57 [ 13 01 04 13
21 14 45 04 11| 14 33 04 22 | 14 20 04 36 | 14 03 04 52 | 13 47 05 08
22 1537 0501|1526 0512 | 1513 0526 | 14 57 05 42 | 14 42 05 58
23 16 34 0550 | 16 24 05 59 | 16 12 06 12 | 15 58 06 28 | 15 43 06 42
24 ® 17 34 06 35 | 17 256 06 44 | 17 15 06 54 | 17 03 07 07 | 16 51 07 20
25 1835 07 17 | 18 30 07 25 | 18 22 07 33 | 18 13 07 43 | 18 04 07 53
26 1939 07 57 | 1935 0802 | 19 31 08 08 | 19 25 08 15 | 19 20 08 22
27 20 43 08 36 | 20 42 08 38 | 20 41 08 42 | 20 38 08 45 | 20 37 08 48
28 21 48 09 14 | 21 49 09 14 | 21 51 09 14 | 21 53 09 14 | 21 55 09 14
29 22 53 09 52 | 22 57 09 49 | 23 02 09 46 | 23 08 09 43 | 23 13 09 39
30 23 59 10 32 10 26 10 20 10 14 10 06
31 a 11 13 { 00 05 11 06 | 00 13 10 57 | 00 22 10 47 | 00 31 10 37
Feb.
1 0103 1159|0112 1150|0122 1139|0135 1125|0147 11 13
2 02 07 1249 |02 17 1238|0230 1226 [ 02 45 12 10 | 03 00 11 55
3 0308 1344|0319 1332|0333 1319 | 03 49 13 02 | 04 06 12 46
4 04 06 14 42 | 04 17 14 31 {04 31 14 17 | 04 47 14 01 } 05 03 13 45
5 04 58 1542 [ 0509 1532 | 0522 1520 | 0537 15 05| 05 52 14 51
6 05 46 16 43 | 05 56 16 34 | 06 06 16 25 | 06 19 16 12 | 06 32 16 01
7 ® 06 29 17 45| 0636 17 38 | 06 44 17 31 | 06 55 17 21 | 07 056 17 12
8 07 07 18 44 | 07 12 18 40 | 07 18 18 35 | 07 26 18 29 | 07 32 18 24
9 07 43 19 42 | 07 46 19 40 | 07 49 19 38 | 07 53 19 36 57 19 33
10 08 17 2038 | 08 17 2039 | 08 18 20 40 | 08 19 20 40 | 08 20 20 41
11 08 50 21 33| 08 47 21 37 | 08 46 21 40 | 08 43 21 44 | 08 42 21 48
12 09 22 2228|0918 2234 |09 14 2239 | 09 08 22 47 | 09 04 22 53
13 09 55 23 22|09 50 2329|0943 23 37 | 09 35 23 48 | 09 27 23 57
14 10 31 .. . 10 23 .. 10 14 .. 10 03 .. . 09 53 .. .
15 > 11 0015 | 10 59 00 24 | 10 48 00 35 | 10 35 00 47 | 10 23 00 59
16 11 50 01 08 | 11 40 01 18 | 11 27 01 30 | 11 13 01 45 | 10 57 01 59
17 12 35 02 12 24 0211 | 1211 02 24 | 11 55 02 40 | 11 39 02 55
18 1325 0250 | 13 14 03 01 | 13 01 03 15| 12 45 03 31 | 12 20 03 47
19 14 20 03 39 | 14 09 03 50 | 13 57 04 02 | 13 42 04 18 | 13 26 04 34
20 1518 04 25 | 1508 04 35 | 14 58 04 47 | 14 44 05 00 | 14 32 05 14
21 16 19 05 10 | 16 12 05 18 | 16 03 05 27 | 15 53 05 38 | 15 42 05 50
22 17 23 0552 | 17 17 0558 | 17 12 06 04 | 17 04 06 13 | 16 57 06 21
23 @ 18 28 06 32 | 18 25 06 36 | 18 23 06 40 | 18 19 06 44 | 18 16 06 50
24 1935 07 11 | 1935 07 12 | 1935 07 13 | 19 36 07 15| 19 36 07 16
25 20 42 07 50 | 20 45 07 49 | 20 48 07 47 | 20 52 07 45 | 20 57 07 43
26 21 49 08 31 | 21 54 0826|2201 0822|2209 0816 | 22 17 08 10
27 22 56 09 13 | 2303 09 07 | 23 13 08 59 | 23 24 08 49 | 23 36 08 41
28 .. 09591 .. .. 0950 09 39 0 27| .. .. 0915




Latitude 35° | Latitude 40° | Latitude 45° | Latitude 50° | Latitude 54°
DATE Moon Moon Moon Moon Moon
Rise Set Rise Set Rise Set Rise Set Rise Set

Mar. h m h h h m h

1 00 00 10 48 | 00 10 10 37 | 00 22 10 25 | 00 36 10 10 { 00 50 09 56
2 0102 1140 |01 14 11 29 (01 27 11 15| 01 43 10 59 | 01 58 10 43
3 0200 1236|0212 1225|0225 12 12 | 02 42 11 56 | 02 58 11 40
4 02 54 1335 (0305 1324 (0318 13 12 | 03 33 12 57 | 03 49 12 42
5 0342 1435|0352 14 25|04 04 14 14 | 04 17 14 02 | 04 30 13 48
6 0426 1534 | 0434 1527 | 0443 1518 | 04 55 1508 | 05 05 14 58
7 0505 1633 | 0511 1629 | 0519 16 22 | 05 26 16 15| 05 34 16 08
8 0541 17 31 | 0546 17 28 | 05 50 17 25 | 05 55 17 22 | 06 00 17 17
9 ® 06 16 18 28 | 06 17 1827 | 06 19 18 27 [ 06 21 18 26 | 06 24 18 26
10 0649 19 23 | 06 48 19 26 | 06 47 19 28 | 06 46 19 30 | 06 46 19 33
11 07 22 2018 | 07 18 20 23 | 07 15 20 27 | 07 11 20 33 | 07 08 20 39
12 07 55 21 13 |07 50 21 19 [ 07 44 21 26 | 07 37 21 35| 07 30 21 43
13 0829 2206|0822 2214 | 0815 2224 | 08 04 22 35| 07 56 22 46
14 09 06 2259 | 08 58 23 08 | 08 47 23 19 | 08 35 23 33 | 08 24 23 46
15 09 46 23 51 | 09 36 .. 09 24 09 10 08 57

16 10 29 10 18 00 02 | 10 05 14 | 09 50 00 29 { 09 35 00 44
17 ) 11 16 411105 0052|1052 01 05| 1036 O1 21 | 10 20 01 37
18 1207 0130|1156 0141 |11 44 01 54 [ 11 28 02 09 | 11 12 02 25
19 1302 0216 [ 12 52 02 26 | 1241 0239 | 12 26 02 53 | 12 13 03 07
20 1401 0300|1352 03 10 ( 1343 03 20 { 13 31 03 32 | 13 19 03 44
21 1502 03 43 | 14 56 03 50 | 14 49 03 58 | 14 40 04 08 | 14 32 04 17
22 16 07 04 23 | 16 03 04 28 | 156 59 04 34 | 15 53 04 40 | 15 48 04 47
23 1713 0503 |17 12 0506 | 17 10 05 08 | 17 09 05 11 | 17 08 05 15
24 @ 18 21 0543 | 1823 0543 [ 18 25 05 42 | 18 27 05 42 | 18 29 05 42
25 1930 0624|1935 0621 | 1940 06 17 | 19 46 06 13 | 19 52 06 09
26 2039 07 06 | 20 47 07 01 | 20 55 06 54 | 21 05 06 46 | 21 15 06 39
27 21 48 07 52 | 21 57 07 45| 22 08 07 35| 22 21 07 24 | 22 34 07 13
28 22 53 0842 {2304 0832|2317 08 20| 23 32 08 07 | 23 47 07 53
29 23 55 09 35 .. 0923 09 11 08 55 .. 08 40
30 1031|0006 10 19 | 00 20 10 06 | 00 36 09 50 | 00 52 09 34
31 @ 00 51 1130|0102 1119 |01 14 11 06 | 01 31 10 50 | O1 47 10 36
Apr.

1 01 41 1229 {01 51 1220 { 0203 1208 | 02 17 11 55| 02 31 11 41
2 0226 1328 (0234 1321 {0244 1311|0256 13 01 | 03 08 12 49
3 0306 1427 | 0312 1422|0320 14 15| 03 29 14 07 | 03 38 13 58
4 42 1525 | 03 47 1521 | 03 52 15 17 | 03 59 15 12 04 1507
5 0417 1621 | 0419 16 20 | 04 22 16 19 | 04 25 16 16 | 04 28 16 15
6 04 50 17 16 | 04 49 17 18 | 04 50 17 19 | 04 50 17 20 | 04 50 17 22
7 [ ] 0522 1811|0520 18 15|05 18 18 18 | 05 14 18 23 | 05 12 18 28
8 0555 1905|0551 19 11 | 05 46 19 17 | 05 40 19 25 | 05 34 19 32
9 0629 19 59 | 06 23 20 06 | 06 15 20 15 | 06 07 20 26 | 05 58 20 36
10 07 05 20 52 | 06 57 21 01 |06 47 21 12 | 06 37 21 25 | 06 256 21 37
11 07 44 21 45 {07 34 21 55 |07 23 2207 | 07 09 22 21 | 06 56 22 36
12 08 25 2235|0814 2246 | 08 02 22 59 | 07 47 23 14 | 07 33 23 30
13 09 10 23 24 | 0859 2335|0846 23 48 | 08 30 .. . 0815 ...
14 09 59 .. 09 48 .. . 09 35 .. 09 19 0004 | 09 03 00 19
15 10 51 00 10 | 10 41 00 21 | 10 29 00 33 | 10 14 00 49 | 10 00 01 03
6 > 11 47 54 | 11 388 0104 |11 28 01 15| 11 14 01 28 | 11 02 01 42
17 12 46 01 36 | 1238 01 44 | 1230 01 53 | 12 19 02 04 | 12 10 02 15
18 1347 0216 | 1342 0222 | 1336 0229 | 1329 0237 | 13 22 02 46
19 14 51 02 55|14 48 02 59 | 14 45 03 03 | 14 42 03 08 | 14 38 03 13
20 1557 0334|1557 03 35| 1557 03 36 | 15 57 03 38 | 15 58 03 39
21 1706 04 14 | 17 08 04 12 | 17 12 04 10 | 17 16 04 08 | 17 21 04 06
22 1816 04 55 | 18 21 04 52 | 18 28 04 46 | 18 36 04 40 | 18 44 04 34
22 @ 19 26 0540 | 1934 0534 | 19 44 0526 | 19 55 05 16 | 20 07 05 06
24 20 35 06 29 | 20 45 06 20 | 20 58 06 21 12 05 57 | 21 26 05 44
25 21 41 23 | 2152 07 12 ({2206 0659 | 22 22 06 44 | 22 37 06 30
26 2242 0820|2253 0808|2306 07 55| 23 22 07 39 | 23 39 07 23
27 23 36 09 20 | 23 47 09 08 | 23 59 08 55 08 39 .. 08 24
28 ..o.. 1021 .. 1011 . 59 14 09 44 | 00 29 09 30
29 ¢ 0024 1122|0033 1113|0044 11 03 | 00 57 10 51 | 01 09 10 40
30 0106 1221|0114 1215|0122 12 07 | 01 32 11 59 | O1 42 11 50




Latitude 35° Latitude 40° | Latitude 45° Latitude 50° Latitude 54°
DATE Moon Moon Moon Moon Moon
Rise Set Rise Set Rise Set Rice Set Rise Set
May m h m
1 01 44 1320 {0150 1315|0155 1311 | 0203 13 05| 0209 12 59
2 0219 1416 {0222 14 14 | 0226 14 13 {0229 14 09 { 02 34 14 07
3 02 53 1511 | 02 53 1512 | 02 54 1513 | 02 55 15 13 | 02 56 15 14
4 0325 16 06 | 03 23 16 09 | 03 22 16 12 | 03 19 16 16 | 03 18 16 20
5 03 57 17 00 | 03 53 17 05 | 03 49 17 11 | 03 44 17 18 | 03 40 17 24
6 04 30 17 54 | 04 25 18 01 | 04 18 18 09 | 04 10 18 19 | 04 02 18 28
7 ® 0506 18 47 | 04 57 18 56 | 04 49 19 06 | 04 38 19 18 | 04 28 19 30
8 0543 19 40 | 0534 19 50 | 05 23 20 01 | 05 10 20 16 | 04 58 20 30
9 06 23 2031 | 06 13 20 42 | 06 01 20 55 | 05 46 21 11 | 05 32 21 26
10 07 08 21 21 | 06 57 2132|0644 2145|0628 2201 |06 12 22 17
11 07 54 2207 | 07 44 22 18 | 07 31 22 31 | 07 15 22 47 | 06 59 23 03
12 08 45 2252 | 0835 2303|0822 23 14 | 08 07 23 28 | 07 51 23 42
13 09 39 2334|0930 2343 |09 18 23 53 | 09 05 .. 08 51 .. .
14 10 35 .. 10 28 .. 10 18 .. . 10 07 00 05 | 09 55 00 17
15 1135 00 14 | 11 28 00 20 | 11 22 00 29 | 11 12 00 38 | 11 05 00 48
16 1235 0052 | 1232 0056 | 12 27 01 02 | 12 22 01 08 | 12 17 01 14
17 1338 01 29 {1337 0131|1336 01 35 | 13 34 01 38 | 13 32 01 40
18 14 43 02 07 | 14 45 02 07 | 14 46 02 07 | 14 49 02 06 | 14 51 02 06
19 15 51 02 47 | 1555 02 44 | 16 01 02 40 | 16 06 02 37 | 16 12 02 33
20 17 01 03 28 | 17 07 03 23 | 1716 03 16 | 17 25 03 09 | 17 35 03 02
21 18 11 04 14 | 18 20 04 07 | 18 30 03 57 | 18 44 03 47 | 18 56 03 35
22 ® 1920 0505 |19 30 04 55 | 19 43 04 44 | 19 58 04 29 | 20 14 04 16
23 20 25 06 02 | 20 36 05 50 | 20 50 05 37 | 21 06 05 21 | 21 23 05 06
24 2124 07 02|21 35 06 50 | 21 48 06 36 | 22 04 06 20 | 22 20 06 04
25 22 17 08 04 | 22 27 07 54 | 22 38 07 41 | 22 53 07 25 | 23 06 07 11
26 2303 0908 | 23 11 08 59 | 23 21 08 48 | 23 32 08 35 | 23 43 08 21
27 23 44 10 11 | 23 50 10 03 | 23 57 09 55 .. 09 44 .. 09 34
28 ..o 1111 .. 11 06 .. 1100 | 00 05 10 53 | 00 13 10 46
29 a 0020 1210 | 00 25 12 07 [ 00 29 1204 {00 34 1200 | 00 39 11 55
30 00 55 13 06 | 00 56 13 06 | 00 58 13 05 | 01 00 13 04 | 01 03 13 04
31 01 28 14 01 | 01 26 14 03 |01 26 14 05 | 01 25 14 08| 01 24 14 11
June
1 0200 14 55 | 01 56 15 00 | 01 54 1504 | 01 49 15 10 | 01 46 15 15
2 0232 1549 | 0228 1555 (0221 1603 | 0215 16 12 | 02 08 16 19
3 03 06 16 43 | 03 00 16 50 | 02 52 17 00 | 02 42 17 11 { 02 33 17 23
4 03 43 17 36 | 03 35 17 45 | 03 24 17 56 | 03 12 18 10 | 03 00 18 23
5 04 23 18 28 | 04 13 18 38 | 04 00 18 51 [ 03 47 19 06 | 03 33 19 20
6 ® 0505 19 18 | 04 54 19 29 | 04 41 19 42 [ 04 26 19 58 | 04 11 20 14
7 05 51 2006 | 0540 2017 | 05 27 20 30 | 05 11 20 46 | 04 55 21 02
8 06 42 2052 | 06 30 2102|0617 21 15|06 02 21 29 | 05 46 21 45
9 07 34 2135|0725 2144 |07 12 21 55 | 06 59 22 08 | 06 44 22 21
10 08 30 2215 |08 21 2222 |08 11 22 31 | 07 59 22 42 | 07 47 22 52
11 09 27 2253 |09 21 2258 |09 13 23 05 |09 03 23 13 | 08 54 23 20
12 10 27 2329|1022 2333|1017 23 37 | 10 10 23 42 { 10 04 23 46
13 11 27 .. 11 25 .. 11 22 .. 11 20 .. . 1116 .. ..
14 ] 1229 0006 | 12 30 00 07 | 12 31 00 08 ; 12 31 00 09 | 12 31 00 10
15 13 34 00 43 | 13 37 00 41 | 13 41 00 40 | 13 45 00 37 | 13 49 00 35
16 14 40 01 23 | 14 46 01 18 | 14 52 01 13 | 1500 01 08 | 15 09 01 02
17 1548 02 05| 1556 01 58 | 16 05 01 51 | 16 17 01 41 | 16 29 01 32
18 16 56 02 52 | 17 06 02 42 | 17 19 02 33 | 17 33 02 20 | 17 47 02 08
19 18 03 03 44 | 18 15 03 33 | 1828 03 21 | 18 44 03 06 | 19 00 02 51
20 ® 19 06 04 42 [ 19 18 04 30 | 19 31 04 17 | 19 48 04 01 | 20 04 03 44
21 2004 0544|2014 0533|2026 0519 | 20 42 05 03 | 20 57 04 46
22 20 54 06 49 | 21 03 06 38 | 21 14 06 26 | 21 27 06 11 | 21 39 05 56
23 21 39 07 53 | 21 46 07 45 | 21 54 07 34 | 22 04 07 23 | 22 14 07 11
24 22 19 08 57 | 22 23 08 50 | 22 29 08 43 | 22 36 08 34 | 22 42 08 25
25 22 55 09 57 | 22 57 (09 54 | 23 00 09 49 | 23 03 09 43 | 23 08 09 38
26 23 29 10 56 | 23 28 10 55 | 23 29 10 53 | 23 29 10 51 | 23 30 10 48
27 a .. 1153|2359 11 54|23 57 11 55 | 23 54 11 56 | 23 52 11 57
28 0002 1248 | .. .. 1252 .. .. 12 55 .. 1300 .. .. 13 04
29 00 34 13 42 | 00 30 13 48 | 00 25 13 54 | 00 19 14 02 | 00 14 14 09
30 01 07 14 36| 01 02 14 43 | 00 54 14 52 | 00 46 15 03 | 00 37 15 12




Latitude 35° Latitude 40° Latitude 45° | Latitude 50° | Latitude 54°
DATE Moon * Moon Moon Moon Moon
Rise Set Rise Set Rise Set Rise Set Rise Set

July m h m m
1 01 43 1529 | 01 35 1538 | 01 26 1549 | 01 15 16 02 | 01 04 16 15
2 0222 1622|0212 16 32 | 02 01 16 44 | 01 47 16 58 | 01 34 17 14
3 03 03 17 13 | 02 52 17 24 | 02 40 17 37 | 02 25 17 53 | 02 10 18 09
4 03 48 18 03 | 03 37 18 14 | 03 24 18 27 | 03 08 18 44 | 02 52 19 00
5 [] 04 37 1849 | 04 26 19 00 | 04 12 19 13 | 03 56 19 29 | 03 40 19 44
6 0529 1934|0519 19 44 | 05 06 19 55 | 04 51 20 10 | 04 37 20 23
7 06 25 20 16 | 06 15 20 24 | 06 05 20 33 | 05 51 20 46 | 05 38 20 56
8 07 22 2055|0715 2101|0705 2109 | 0655 2117 | 06 44 21 26
9 08 21 2132|0816 21 36|08 10 21 41 | 08 01 21 47 | 07 54 21 52
10 09 21 2208|0918 2211 |09 15 22 12| 09 10 22 15| 09 06 22 17
11 1022 2245|1022 2244 | 10 21 22 44 | 10 20 22 43 | 10 20 22 41
12 11 25 2322|1127 2319|1129 23 16| 11 32 23 11 | 11 35 23 07
13 » 1229 .. 1233 2356 | 1239 2350 | 12 45 23 42 | 12 52 23 34
14 13 3¢ 00 02 | 13 41 .. 13 50 .. . 13 59 .. 14 09 ..
15 14 40 00 46 | 14 49 00 37 | 1500 00 29 | 15 13 00 17 | 15 27 00 07
16 1546 01 34 | 1557 01 24 | 16 09 01 12 | 16 25 00 59 | 16 40 00 45
17 16 50 02 27 | 17 01 02 16 | 17 14 02 03 | 17 31 01 47 | 17 47 01 31
18 17 48 03 26 | 17 59 03 14 | 18 13 03 01 | 18 29 02 44 | 18 44 02 28
19 ® 18 42 04 28 | 18 52 04 18 | 19 04 04 05 [ 19 18 03 49 | 19 32 03 34
20 19 30 0533|1938 0523|1948 0512 | 19 59 04 59 | 20 11 04 46
21 2012 0637 | 2019 0630|2026 06 21 ] 2034 06 11 | 20 43 06 01
22 20 51 07 41 | 20 55 07 35 | 20 59 07 30 | 21 05 07 23 | 21 09 07 15
23 21 27 0842 | 21 28 0839 | 2130 0836|2132 0832|2134 0829
24 22 01 09 41 | 21 59 09 41 | 21 59 09 40 | 21 57 09 40 | 21 57 09 39
25 22 34 10 38 | 22 31 10 40 | 22 27 10 43 | 22 23 10 45 | 22 19 10 48
26 2308 1133|2303 1138|2256 1142|2249 11 49 | 22 42 11 55
27 a 23 43 1227 | 2335 1234 | 23 27 1241 | 23 17 12 51 | 23 08 12 59
28 .. 1321 .. 13 29 .. 1339|2348 13 51| 23 36 14 02
29 0020 14 14 | 00 11 14 24 | 00 00 14 35 .. 14 49 .. 1502
30 01 00 1506 |00 50 15 17 | 00 38 1529 | 00 23 15 44 | 00 10 15 59
31 01 44 15 56 | 01 33 16 07 | 01 20 16 20 | 01 03 16 36 | 00 48 16 52
Ausg.

1 0231 1645|0220 16 55 | 02 07 17 08 | 01 50 17 24 | 01 34 17 40
2 03 22 17 30 | 03 11 17 40 | 02 58 17 53 | 02 43 18 07 | 02 27 18 21
3 04 16 18 14 | 04 06 18 22 | 03 55 18 33 | 03 41 18 45 | 03 27 18 58
4 @ 0513 18 54 | 0506 19 02 | 04 55 19 09 | 04 44 19 19 | 04 32 19 29
5 06 13 19 33 | 06 07 19 38 | 06 19 44 | 05 50 19 50 | 05 42 19 57
6 07 14 2011 | 07 09 20 13 | 07 05 20 16 | 07 00 20 20 | 06 54 20 23
7 08 16 20 48 | 08 14 20 47 | 08 12 20 48 | 08 11 20 48 | 08 09 20 48
8 0918 2125|0920 2122|0921 21200922 21160924 21 13
9 10 22 22 04 | 10 26 21 59 | 10 30 21 53 | 10 35 21 47 | 10 40 21 40
10 11 27 22 45| 11 33 2238 | 11 40 22 30 | 11 48 22 20 | 11 57 22 10
11 ) 1231 2331|1240 2322|1249 23 11| 13 02 22 58| 13 13 22 46
12 13 35 .. 13 46 .. 13 58 23 58 | 14 12 23 43 | 14 26 23 28
13 14 38 00 21 | 14 50 00 10 | 15 03 .. 1519 .. 15 34 ..
14 1537 01 16 | 1548 01 04 | 16 01 00 51 | 16 18 35 | 16 34 00 19
15 16 32 02 15| 16 42 02 04 | 16 55 01 50 | 17 10 01 35 | 17 24 01 19
16 17 21 03 17 | 17 30 03 07 | 17 41 02 55 | 17 54 02 41 | 18 06 02 26
17 1806 04 20 | 18 13 04 12 | 18 21 04 02 | 18 31 03 51 | 18 41 03 38
18 @ 18 46 05 24 | 18 51 05 18 | 18 57 05 10 | 19 03 05 02 | 19 10 04 52
19 19 23 06 26 | 19 26 06 22 | 19 29 06 18 | 19 33 06 12 | 19 36 06 06
20 19 58 07 26 | 19 59 07 25 | 19 59 07 23 | 19 59 07 21 | 20 00 07 19
21 20 32 08 25 | 2030 08 26 | 20 28 08 27 | 20 25 08 28 | 20 23 08 29
22 21 06 09 22 | 2102 0925|2057 0929 | 20 52 09 33 | 20 46 09 38
23 2141 1017 | 2135 1023 | 2128 1029 | 21 19 10 37 | 21 10 10 44
24 22 17 11 11 | 22 09 11 18 | 22 00 11 27 | 21 49 11 38 | 21 37 11 48
25 22 57 12 05 | 22 46 12 13 | 22 35 12 24 | 22 22 1237 | 22 09 12 49
26 @ 23 38 12 57 | 2327 1307|2315 1319 | 23 00 13 33 | 22 46 13 48
27 .. 13 47 .. 1358|2359 1411 | 23 43 14 27 | 23 28 14 42
28 00 23 14 36 | 00 12 14 47 .. 1501 .. 1516 .. 1531
29 01 13 1522 | 01 02 1533 | 00 48 15 46 | 00 33 16 01 | 00 17 16 15
30 0205 16 07 | 01 55 16 17 | 01 43 16 28 | 01 29 16 41 | 01 14 16 54
31 0301 1649 | 0253 16 57 | 02 42 17 06 | 02 29 17 17 | 02 17 17 28




Latitude 35° Latitude 40° Latitude 45° Latitude 50° Latitude 54°
DATE Moon Moon Moon oon Moon *
Rise Set Rise Set Rise  Set Rise Set Rise Set

Sept. h m h m h m h m

1 0400 17 29 | 03 53 17 35 | 03 45 17 42 | 03 34 17 50 | 03 25 17 58
2 @ 0501 1808 (04 56 18 11 |04 50 18 16 | 04 44 18 20 | 04 37 18 25
3 06 03 18 46 [ 06 01 18 47 | 05 58 18 49 | 05 55 18 50 | 05 52 18 51
4 07 08 1924 | 0708 1922 (07 08 19 21 | 07 08 19 19 | 07 08 19 17
5 08 13 2004 | 08 15 19 59 | 08 19 19 54 | 08 23 19 50 | 08 26 19 44
6 09 18 2045 |09 23 2039 |09 30 2031|0937 2022 |09 45 20 14
7 1024 2130|1031 2122|1041 2111|1051 2100 | 11 02 20 48
8 1128 2219|1139 2209 (11 50 21 56 | 12 03 21 42 | 12 17 21 28
9 1232 2312|1243 2301 | 1255 2247 | 13 11 22 31 | 13 26 22 16
10 13 32 .. 13 43 23 58 | 13 56 23 44 | 14 11 23 28 | 14 28 23 12
11 14 27 0009 | 14 37 .. . 14 50 .. | 156 05 1520 .. .
12 15617 0109 | 1526 00 58 | 15 37 00 45 | 15 50 00 31 | 16 04 00 15
13 16 02 0210 |16 09 0201 [ 16 19 01 50 | 16 29 01 37 | 16 40 01 25
14 16 43 03 12 | 16 48 03 04 | 16 55 02 57 | 17 03 02 46 | 17 11 02 36
15 17 20 04 13 | 17 24 04 08 | 17 28 04 03 | 17 33 03 55 | 17 38 03 49
16 @ 17 56 056 13 | 17 57 05 11 | 17 58 05 08 | 18 00 05 04 | 18 02 05 01
17 1830 06 12 | 1829 06 12 [ 18 28 06 12 | 18 26 06 12 | 18 25 06 12
18 1904 07 10 | 19 01 07 12 | 18 57 15| 18 53 07 18 | 18 48 07 21
19 1938 08 06 |19 33 0810 [ 19 27 08 16 | 19 20 08 22 | 19 12 08 28
20 2015 0901 | 2007 0908|1959 09 15| 19 48 09 25 | 19 39 09 33
21 20 52 09 55 | 20 44 10 03 | 20 3¢ 10 13 | 20 20 10 25 | 20 09 10 37
22 21 33 1048 (21 23 1058 |21 12 1109 | 20 56 11 23 | 20 43 11 37
23 2217 1138 | 2206 11 49 | 21 53 12 02 | 21 37 12 18 | 21 22 12 32
24 d 2303 1228|2252 1239|2240 12 52| 22 24 13 08 | 22 13 24
25 23 54 13 15 | 23 43 13 26 | 23 31 13 38 |23 16 13 54 | 23 01 14 10
26 .. 14 00 .. 14 10 .. 14 21 .. 14 36 .. 14 49
27 00 48 14 42 | 00 38 14 51 27 1501 | 00 14 1513 | 00 00 15 25
28 01 44 1522 | 01 37 1530 (01 27 1537 |01 16 1547 | 01 05 15 56
29 0244 1602 (0238 1606 [ 02 31 16 121 0223 16 18 | 02 15 16 25
30 03 46 16 40 | 03 43 16 42 | 03 38 16 45 | 03 33 16 48 | 03 28 16 51
Oct.

1 04 50 17 18 | 04 48 17 18 [ 04 48 17 18 | 04 46 17 17 | 04 44 17 17
2 e 05 55 17 59 | 05 57 17 55 | 05 59 17 52 | 06 01 17 48 | 06 04 17 44
3 02 18 40 07 07 18 35 (07 12 18 28 | 07 18 18 20 | 07 24 18 14
4 08 10 19 25 |08 18 19 17 | 08 25 19 08 | 08 35 18 57 | 08 44 18 47
5 18 20 14 | 09 27 20 04 | 09 38 19 52 | 09 50 19 39 | 10 03 19 25
6 10 23 21 07 | 10 34 20 56 ] 10 47 2043 | 11 02 20 27 | 11 16 20 12
7 11 26 2203|1137 2152|1150 2139|1206 2123|1222 2107
8 ) 1223 2303|1234 2252|1247 2239 | 1302 2224 |13 18 22 09
9 1314 .. . 13 25 23 54 | 13 36 23 43 | 13 51 23 29 | 14 04 23 16
10 1401 0004|1409 .. 14 19 .. | 1430 .. 14 43
11 14 42 010511449 0057 [ 14 56 00 49 | 15 05 00 37 | 156 14 00 27
12 1520 02 06 | 15 25 02 1529 01 54 | 15 36 01 45 | 15 41 01 38
13 15 56 03 05 | 15 58 03 02 | 16 00 02 58 | 16 03 02 53 | 16 06 02 49
14 16 30 04 03 | 16 30 04 03 | 16 30 04 01 | 16 29 04 00 | 16 29 03 58
15 17 04 0501 | 17 01 0502 [ 16 58 05 04 | 16 54 05 06 | 16 52 05 07
16 @ 17 37 0557 | 1733 0601 | 17 27 06 05| 17 21 06 10 | 17 15 06 15
17 18 13 06 52 | 18 06 06 58 | 17 59 07 05 | 17 49 07 13 | 17 41 07 21
18 18 50 07 47 | 18 42 07 54 [ 18 31 08 03 | 18 20 08 15 | 18 09 08 25
19 19 30 08 40 | 19 20 08 49 [ 19 08 09 00 | 18 55 09 14 | 18 41 09 26
20 20 11 09 32 | 20 01 09 43 | 19 48 09 55 | 19 33 1009 | 19 19 10 24
21 20 57 10 22 | 20 46 10 33 | 20 33 10 46 [ 20 17 11 01 | 20 02 11 17
22 2146 1109 | 2135 11 20 | 21 22 1133|2106 11 49 | 20 51 12 05
23 22 37 11 564 (2227 1205|2216 12 17 | 22 01 12 32 | 21 47 12 47
24 [ 2332 1237 |23 23 1246 |23 13 12 57 | 23 00 13 10 | 22 48 13 23
25 .. 1317 13 25 .. 1334 | .. .. 1345|2354 13 55
26 00 28 13 56 | 00 22 14 01 13 14 08 | 00 04 14 16 | . 14 24
27 01 28 14 34 | 01 23 14 37 [ 01 17 14 41 | 01 11 14 46 | O1 04 14 50
28 0229 1511 {0227 1512|0224 1513|0221 1515 | 02 18 15 16
29 0333 1549 10333 1548 | 03 34 1546 | 03 34 1544 | 03 34 15 42
30 0439 16 30 | 04 43 16 26 | 04 46 16 21 | 04 50 16 15 54 16 10
31 o 05 48 17 14 | 05 54 17 07 | 06 01 17 00 | 06 08 16 50 | 06 16 16 41




Latitude 35° Latitude 40° Latitude 45° Latitude 50° Latitude 54°
DATE Moon Moon Moon Moon Moon
Rise  Set Rise  Set Rise  Set Rise  Set Rise  Set
Nov. h m h m h m m h m
1 06 58 18 02 | 07 06 17 53 | 07 15 17 43 | 07 26 17 30 | 07 38 17 18
2 08 07 18 55 | 08 16 18 44 | 08 29 18 32 | 08 43 18 17 | 08 56 18 03
3 09 13 19 53 | 09 24 19 41 | 09 37 19 28 | 09 53 19 12 | 10 09 18 56
4 10 15 20 53 | 10 26 20 42 | 10 39 20 29 | 10 55 20 13 | 11 11 19 57
5 11 10 21 55 | 11 20 21 45 | 11 33 21 34 | 11 48 21 19 | 12 03 21 05
6 11 59 22 58 | 12 08 22 49 | 12 19 22 40 | 12 32 22 28 | 12 44 22 16
7 » 1243 .. .. | 1250 2353|1258 23 46 | 13 09 23 37 | 13 18 23 28
8 1322 0000|1327 ....[1333 ....]|1340 ... 13 47 .. ..
9 13 58 00 59 | 14 01 00 56 | 14 04 00 51 | 14 08 00 45 | 14 12 00 40
10 14 32 01 58 | 14 32 01 56 | 14 34 01 54 | 14 34 01 52 | 14 35 01 49
11 1506 02 55 | 1503 02 55 | 1502 02 57 | 14 59 02 57 | 14 57 02 58
12 1539 0351|1535 03 54| 1530 03 58| 1525 04 01 | 1520 04 05
13 16 13 04 46 | 16 07 04 51 | 16 00 04 57 { 15 52 05 04 | 15 44 05 12
14 16 49 0540 | 16 41 05 48 | 16 32 05 56 | 16 22 06 06 | 16 11 06 16
15 ® 17 28 06 34 | 17 18 06 43 | 17 07 06 54 | 16 54 07 06 | 16 41 8
16 18 09 07 27 | 17 58 07 37 | 17 46 07 49 | 17 31 08 03 | 17 16 08 18
17 18 53 08 17 | 18 42 08 28 | 18 29 08 41 | 18 13 08 57 | 17 58 13
18 19 40 09 06 | 19 29 09 18 | 19 16 09 31 | 19 01 46 | 18 45 10 02
19 20 31 09 52 | 20 20 1003 | 20 07 10 16 | 19 53 10 31 | 19 38 10 46
20 2123 1035|2114 10 45| 21 03 10 56 | 20 50 11 10 | 20 36 11 24
21 2218 1115|2210 11 24 | 2202 11 33| 21 50 11 46| 21 39 11 57
22 2315 11 54 | 23 09 12 00 | 23 02 12 08 | 22 54 12 17 | 22 46 12 27
23 ¢ .. 12 30 ... 1235 .. .. 12 40 .. 12 47 | 23 56 12 53
24 0014 1306 |00 10 13 09 | 00 06 13 11 | 00 00 13 15 ... 1317
25 01 14 13 43|01 13 13 42|01 11 13 43 |01 10 13 42 | 01 09 13 42
26 0218 1421|0219 14 18 |02 21 14 15| 02 23 14 11 [ 02 24 14 08
27 0323 1502 | 03 28 14 57 | 03 32 14 50 | 03 38 14 43 | 03 44 14 36
28 04 31 1547 | 04 38 1540 | 04 46 1530 | 04 55 15 20 | 05 05 15 09
29 0541 16 37 | 05 60 16 27 | 06 00 16 17 | 06 13 16 02 | 06 26 15 49
30 [ ] 06 50 17 34 | 07 01 17 22 13 17 09 | 07 29 16 53 | 07 44 16 38
Dec.
1 07 56 18 34 | 08 08 18 23 | 08 21 18 10 | 08 38 17 53 | 08 54 17 37
2 08 57 19 39 | 09 08 19 28 | 09 21 19 15| 09 38 19 00 | 09 53 18 44
3 09 51 20 44 | 1002 2035 | 10 13 20 23 | 10 28 20 10 | 10 41 19 57
4 10 40 21 48 | 10 48 21 41 | 10 57 21 32| 11 08 21 22 | 11 20 21 12
5 11 22 22 51 | 11 28 22 46 | 11 35 22 40 | 11 43 22 33 | 11 52 22 26
6 ] 11 59 23 51 | 12 04 23 49 | 12 07 23 45| 12 13 23 42 | 12 18 23 38
7 12 35 .. . 12 36 .. 11238 .. .. 1239 ... 12 42 .. .
8 1309 00 49 | 13 07 00 49 | 13 07 00 49 | 13 05 00 49 | 13 04 00 48
9 13 42 01 46 | 13 38 01 48 | 13 35 01 51 | 13 30 01 53 | 13 27 01 56
10 14 15 02 41 | 14 10 02 46 | 14 03 02 50 | 13 57 02 57 | 13 49 03 03
11 14 50 03 35| 14 43 03 42 | 14 35 03 49 | 14 24 03 59 | 14 15 04 07
12 1527 0429|1519 04 37 | 1508 04 47 | 14 56 04 59 | 14 44 05 10
13 16 07 05 22 | 15 58 0532 | 1545 0543 | 15 31 0557 [ 15 17 06 11
14 © 16 51 06 13 | 16 39 06 24 | 16 26 06 37 | 16 11 06 52 | 15 55 07 07
15 17 37 0703 |17 25 07 14| 17 12 07 28 | 16 56 07 44 | 16 40 08
16 18 27 07 50 | 18 15 08 01 | 18 02 08 14 | 17 47 08 30 | 17 32 08 46
17 19 18 08 35| 19 08 08 45 | 18 57 08 57 | 18 42 09 12 | 18 29 09 26
18 2012 09 16 | 20 04 09 25 | 19 54 09 35 | 19 42 09 49 | 19 30 10 01
19 21 08 09 55| 2101 1002|2054 10 11 | 20 44 10 21 | 20 35 10 32
20 22 05 1031|2201 1037|2155 1043 | 21 49 10 51 | 21 43 10 58
21 2304 1107 {2301 1111 | 2259 11 14 | 22 55 11 19 | 22 63 11 23
22 a ..o 11 42 ... 11431 L. .. 11 44 .. 11 46 .. 11 47
23 00 04 1218|0004 1216 | 0004 12 15| 0005 12 13 | 00 05 12 10
24 0105 12 56 | 01 09 12 52 | 01 12 12 47 | 01 16 12 41 | 01 20 12 37
25 0210 1337 | 0215 1331|0222 1323|0230 13 14 | 02 36 13 06
26 03 17 1422|0325 14 14 | 03 34 14 04 | 03 45 13 52 | 03 55 13 40
27 0425 1514 | 0435 1503 | 04 46 14 51 | 05 00 14 37 | 05 14 14 22
28 0532 1612 | 0544 1600 | 05 56 1547 | 06 12 1531 | 06 28 15 15
29 @ 06 37 17 15| 06 48 17 03 | 07 01 16 50 | 07 18 16 33 | 07 34 16 18
30 07 35 18 21 | 07 46 18 10 | 07 59 17 59 | 08 14 17 43 | 08 30 17 29
31 08 28 19 28| 0838 19 19 | 08 48 19 10 | 09 02 18 57 | 09 15 18 45




THE PLANETS FOR 1959
THE SUN

The diagram represents the sun-spot activity of the current 19th cycle, as far
as the final numbers are available. The present cycle began at the minimum in
April 1954. For comparison, cycle 18 which began February 1944 (solid curve),
and the mean of cycles 8 to 18 (dashed curve), are placed with their minima
on April 1954.

The present cycle reached its maximum in January 1958 and since then has
been declining slowly. It is expected that by the conclusion of the International
Geophysical Year at the end of 1958, the solar activity will have dropped con-
siderably.

The observations for sun-spot numbers may be performed by devoted amateur
astronomers with small-sized telescopes (suitably protected). Here is a field for
amateurs who wish to make a valuable contribution to solar astronomy.
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MERCURY

Mercury is exceptional in many ways. It is the planet nearest the sun and
travels fastest in its orbit, its speed varying from 23 mi. per sec. at aphelion to
35 mi. per sec. at perihelion. The amount of heat and light from the sun received
by it per square mile is, on the average, 6.7 times the amount received by the
earth. Its period of rotation on its axis is believed to be the same as its period of
revolution about the sun, which is 88 days.

Mercury’s orbit is well within that of the earth, and the planet, as seen from
the earth, appears to move quickly from ore side of the sun to the other several
times in the year. Its quick motion earned for it the name it bears. Its greatest
elongation (i.e., its maximum angular distance from the sun) varies between 18°
and 28°, and on such occasions it is visible to the naked eye for about two weeks.
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When the elongation of Mercury is east of the sun it is an evening star, setting
soon after the sun. When the elongation is west, it is a morning star and rises
shortly before the sun. Its brightness when it is treated as a star is considerable
but it is always viewed in the twilight sky and one must look sharply to see it.

The most suitable times to observe Mercury are at an eastern elongation in
the spring and at a western elongation in the autumn. The dates of greatest
elongation this year, together with the planet’s separation from the sun and its
stellar magnitude, are given in the following table:

MaxmmuMm ELoNGATIONS OF MERCURY DuURrRING 1959

Elong. East — Evening Star Elong. West — Morning Star
Date Distance Mag. Date Distance Mag.
Mar. 12 18° —0.1 Apr. 26 27° 40.7
July 8 26° +0.7 Aug. 23 18° +0.1
Nov. 3 24° 40.0 Dec. 12 21° -0.2

The most favourable elongations to observe are: in the evening, Mar. 12, and
in the morning, Aug. 23. At these times Mercury is over 80 million miles from
the earth, and in a telescope looks like a half-moon about 7” in diameter.

VENUS

Venus is the next planet in order from the sun. In size and mass it is almost a
twin of the earth. Venus being within the earth’s orbit, its apparent motion
is similar to Mercury’s but much slower and more stately. The orbit of Venus
is almost circular with radius of 67 million miles, and its orbital speed is 22 miles
per sec.

On Jan. 1, 1959, Venus is in the evening sky and crosses the meridian an hour
after the sun. Its declination is —23° and it appears very low in the south-western
sky at sunset. It is quite brilliant, its stellar magnitude being —3.4. It reaches
greatest elongation east, 45°25’, on June 23, with stellar magnitude —4.0. Its
declination is +18° and it transits the meridian over 3 hours after the sun. On
July 7 Venus occults Regulus, see p. 59. Greatest brilliancy, mag. —4.2, is attained
on July 26. By Sept. 1 it is in inferior conjunction with the sun. It now becomes
a morning star and attains greatest brilliancy, mag. —4.3, on Oct. 8. It reaches
greatest elongation west, 46° 37/, on Nov. 11. Its declination is 0°, and it transits
about 3 hours before the sun. It remains in the morning sky, about the same
angular distance from the sun, for the rest of the year, and by Dec. 31 it is in
declination —17°.

With the exception of the sun and moon, Venus is the brightest object in the
sky. Its brilliance is largely due to the dense clouds which cover the surface of
the planet. They reflect well the sun’s light; but they also prevent the astronomer
from detecting any solid object on the surface of the body. If such could be
observed it would enable him to determine the planet’s rotation period. It is
probably around 30 days.

MARS

The orbit of Mars is outside that of the earth and consequently its planetary
phenomena are quite different from those of the two inferior planets discussed
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above. Its mean distance from the sun is 141 million miles and the eccentricity
of its orbit is 0.093, and a simple computation shows that its distance from the
sun ranges between 128 and 154 million miles. Its distance from the earth varies
from 35 to 235 million miles and its brightness changes accordingly. When Mars
is nearest it is conspicuous in its fiery red, but when farthest away it is no brighter
than Polaris. Unlike Venus, its atmosphere is very thin, and features on the solid
surface are distinctly visible. Utilizing them its rotation period of 24h. 37m. has
been accurately determined.

The sidereal, or true mechanical, period of revolution of Mars is 687 days;
and the synodic period (for example, the interval from one opposition to the next
one) is 780 days. This is the average value; it may vary from 764 to 810 days.
At the opposition on Sept. 10, 1956, the planet was closer to the earth than it
will be for some years. The planet was in opposition on Nov. 16, 1958; then on
Dec. 30, 1960. There will not be an opposition in 1959.

On Jan. 1, 1959, Mars is in Aries, and is well up in the east at sunset; its stellar
magnitude is —0.6. It remains in the evening sky until it comes into conjunction
with the sun on Oct. 29. On Dec. 31 it is in Ophiuchus. For its position throughout
the year see the map.

JUPITER

Jupiter is the giant of the family of the sun. Its mean diameter is 87,000 miles
and its mass is 23 times that of all the rest of the planets combined! Its mean
distance is 483 million miles and the revolution period is 11.9 years. This planet
is known to possess 12 satellites, the last discovered in 1951 (see p. 9). Not so
long ago it was generally believed that the planet was still cooling down from
its original high temperature, but from actual measurements of the radiation
from it to the earth it has been deduced that the surface is at about —200°F.
The spectroscope shows that its atmosphere is largely ammonia and methane.

Jupiter is a fine object for the telescope. Many details of the surface as well
as the flattening of the planet, due to its short rotation period, are visible, and
the phenomena of its satellites provide a continual interest.

On Jan. 1, 1959, Jupiter is in the morning sky in the constellation Libra,
crossing the meridian over three hours before the sun. Its stellar magnitude is
—1.4. It comes into opposition with the sun on May 18, when it moves into the
evening sky and is visible all night. Its magnitude has brightened to —2.1. It
retrogrades from Mar. 18 to July 20 (see map). It is in conjunction with the sun
on Dec. 5, and is in the morning sky for the rest of the year. On Dec. 31 it is in
Ophiuchus but is still too close to the sun for easy observation.

SATURN

Saturn was the outermost planet known until modern times. In size it is a
good second to Jupiter. In addition to its family of nine satellites, this planet
has a unique system of rings, and it is one of the finest of celestial objects in a
good telescope. The plane of the rings makes an angle of 27° with the plane of
the planet’s orbit, and twice during the planet’s revolution period of 29% years
the rings appear to open out widest; then they slowly close in until, midway
between the maxima, the rings are presented edgewise to the sun or the earth, at
which times they are invisible. The rings were edgewise in 1937 and 1950, and at
maximum in 1944 and in 1958.
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On Jan. 1, 1959, Saturn is in Sagittarius in the morning sky (see map). Its
stellar magnitude is +0.7. On Apr. 16 it reaches a stationary point and begins
to move westward, or retrograde. Opposition occurs on June 25, and it is visible
most of the night with stellar magnitude +0.2. It continues to retrograde until
Sept. 4, when it again begins to move eastward. Conjunction with the sun occurs

on the last day of the year.
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Uranus was discovered in 1781 by Sir William Herschel by means of a 6}-in.
mirror-telescope made by himself. The object did not look just like a star and
he observed it again four days later. It had moved amongst the stars, and he
assumed it to be a comet. He could not believe that it was a new planet. How-
ever, computation later showed that it was a planet nearly twice as far from the
sun as Saturn. Its period of revolution is 84 years and it rotates on its axis in
about 11 hours. Its five satellites are visible only in a large telescope.

Uranus moves from Cancer into Leo during 1959 (see map). At the beginning
of the year it is in the evening sky and is retrograding (direct motion is resumed
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on Apr. 20). On Feb. 3 it is in opposition to the sun and is above the horizon
all night; its apparent diameter is 3.9 and its stellar magnitude is +5.8. By
the time of conjunction on Aug. 9 its magnitude has faded to +6.0. For the
rest of the year it is in the morning sky. It is to be noted that Mars passes close
to the planet on June 23rd.

NEPTUNE

Neptune was discovered in 1846 after its existence in the sky had been pre-
dicted from independent calculations by Leverrier in France and Adams in
England. It caused a sensation at the time. Its distance from the sun is 2791
million miles and its period of revolution is 165 years. A satellite was discovered
in 1846 soon after the planet. A second satellite was discovered by G. P. Kuiper
at the McDonald Observatory on May 1, 1949. Its magnitude is about 19.5, its
period about a year, and diameter about 200 miles. It is named Nereid.
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During 1959 Neptune is in the constellations Virgo and Libra (see map). It
is in opposition to the sun on Apr. 26, when it is above the horizon all night. Its
stellar magnitude is then +47.57, and during the year it fades slightly to 4-7.82.
Thus it is too faint to be seen with the naked eye. In the telescope it shows a
greenish tint and an apparent diameter of from 2.5"" to 2.3”. It is in conjunction
with the sun on Oct. 30.

PLUTO

Pluto, the most distant known planet, was discovered at the Lowell Observatory
in 1930 as a result of an extended search started two decades earlier by Percival
Lowell. The faint star-like image was first detected by Clyde Tombaugh by
comparing photographs taken on different dates. Further observations con-
firmed that the object was a distant planet. Its mean distance from the sun is
3671 million miles and its revolution period is 248 years. It appears as a 15th
mag. star in the constellation Leo. It is in opposition to the sun on Feb. 22, at
which time its astrometric position is R.A. 10t 38, Dec. +21° 52,
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THE SKY MONTH BY MONTH
By J. F. HEArRD

THE SKY FOR JANUARY, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During January the sun’s R.A. increases from 18h 43m to 20h 55m
and its Decl. changes from 23° 05’ S. to 17° 22’ S. The equation of time changes
from —3m 08s to —13m 31s. The earth is in perihelion or nearest the sun on
the 1st.

For changes in the length of the day, see p. 13.

The Moon—TFor its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 20.

Mercury on the 15th is in R.A. 18h 27m, Decl. 23°36’S. and transits at
10h 53m. For the first few days of the month it may be seen as a morning star
low in the south-east just before sunrise.

Venus on the 15th is in R.A. 20h 50m, Decl. 19° 16’S., mag. —3.4, and transits
at 13h 16m. It is an evening star seen low in the south-west for about an hour
after sunset.

Mars on the 15th is in R.A. 3h 10m, Decl. 19° 45’ N., mag. —0.2, and transits
at 19h 32m. In Aries, its well up in the eastern sky at sunset and is visible most
of the night.

Jupiter on the 15th is in R.A. 156h 37m, Decl. 18°25’S., mag. —1.4, and
transits at 8h Olm. In Libra, it rises some four hours before sunrise. For the
configurations of Jupiter’s satellites see opposite page, and for their eclipses, etc.,
see p. 56.

Saturn on the 15th is in R.A. 18h 05m, Decl. 22°30’S., mag. +0.7, and
transits at 10h 28m. It is in Sagittarius, a morning star, rising about two hours
before the sun.

Uranus on the 15th is in R.A. 9h 11m, Decl. 16° 58’ N. and transits at 1h
35m. It rises about two hours after sunset.

Neptune on the 15th is in R.A. 14h 20m, Decl. 12°08’S. and transits at
6h 43m. It rises about two hours after midnight.

Pluto—For information in regard to this planet, see p. 31.
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1959 ASTRONOMICAL PHENOMENA MONTH BY MONTH

By Rurtr ]J. NORTHCOTT

JAN UARY Sun’s Min. %ﬁx:)‘iitge}%f
75th Meridian Civil Time Selen oo 6hdEm
d| h|m ° h m
Thu. 1|20 @ in Perihelion. Dist. from ©, 91,344,000
23 TP 165.25 31024
Frii 2| O Q in Aphelion................... 177.40 03124
5|50 | @ Last Quarter..................
Sat. 3 Quadrantid meteors................... 189.56 | 10 44 | 21034
Sun. 4| 0|58 | JSW@ WO0°09' Nooooooee e 201.72 d2043
Mon. 5 6|24 | AC A 2°05'S.. ... 213.89 40132
15 @ in Perigee. Dist. from @, 228,100 mi.
Tue. 6| | | e 226.07 | 7 33 |43102
Wed. 7|10 |43 | 8@ 8 3°58' S, 238.25 43201
18|18 | b @ b 3°50'S.............
Thu. 8 | | | e 250.44 4310*
Fri. 9 0(34  ® New Moon. .................. 262.63 | 423 |4012*
Sat. 10| 6|21 | 2C Q@ 6°20'S............. 274.82 41203
23 ggh 8 0°45'S.............
Sun. 11§ | | 287.01 42013
Mon.12 | 12 8 me .. 299.19 | 111 |4023*
Tue. 13 | | | o 311.38 31402
Wed. 14 | | | 323.55 | 22 00 | 32014
Thu. 15 | | | o 335.73 31204
Fri. 16 | 16 | 26 | D First Quarter. . ............... 347.90 0124*
Sat. 17 | 12 @ in Apogee. Dist. from @, 251,200 mi. 0.06 | 18 50 | 12034
Sun. 18 | 17 | 38 | I J'@ T 4°57 N 12.21 20134
Mon. 19 | | | 24.36 0234*
Tue. 20 | | | e 36.51 | 1539 | 31024
Wed. 21 | | | o 48.65 32014
Thu. 22 | 19 8 in Aphelion................... 60.78 31240
Fri. 23 | | | 72.91 | 12 28 | 43012
Sat. 24 | 13 Q Greatest Hel. Lat. S............ 85.04 41023
14132 | ® Full Moon....................
Sun. 25 | 12 | 11 | 8@ 3 5°17"N.............| 97.17 42013
Mon.26 | | | e 109.30 | 9 18 | 41023
Tue. 27 | 10 OWO West. ...t iiienns 121.43 dd402
Wed. 28 | | | e 133.56 43201
Thu. 20 | | 145.70 | 6 07 | 34210
Fri. 30 | | | s 157.84 34012
Sat. 31 1 @ in Perigee. Dist. from @, 230,100 mi.| 169.99 10234
6|51 | YA Wo0°07'S.......a
14 | 06 | @ Last Quarter..................

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR FEBRUARY, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During February the sun’s R.A. increases from 20h 55m to 22h 45m
and its Decl. changes from 17°22’S. to 7° 57’ S. The equation of time changes
from —13m 31s to a minimum of —14m 20s on the 12th and then to —12m 38s
at the end of the month. For changes in the length of the day, see p. 13.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 20.

Mercury on the 15th is in R.A, 21h 56m, Decl. 14° 39’ S. and transits at 12h
22m. It is too close to the sun for observation, superior conjunction being on the
14th.

Venus on the 15th is in R.A. 23h 19m, Decl. 5° 52’ S., mag. —3.3, and transits
at 13h 42m. It is an evening star seen low in the south-west for about two hours
after sunset.

Mars on the 15th is in R.A. 3h 58m, Decl. 22° 30’ N., mag. +0.6, and transits
at 18h 19m. Moving into Taurus, it is about on the meridian at sunset and is
visible until after midnight.

Jupiter on the 15th is in R.A. 15h 54m, Decl. 19°15’S., mag. —1.6; and
transits at 6h 15m. In Scorpius, it rises about two hours after midnight and
reaches the meridian before dawn. For the configurations of Jupiter’s satellites
see opposite page, and for their eclipses, etc., see p. 56.

Saturn on the 15th is in R.A. 18h 18m, Decl. 22° 26’ S., mag. +0.8, and transits
at 8h 39m. In Sagittarius, it rises about three hours before the sun and may be
seen low in the south-east at dawn.

Uranus on the 15th is in R.A. 9h 06m, Decl. 17° 21’ N. and transits at 23h
24m. It rises about at sunset, being in opposition to the sun on the 3rd.

Neptune on the 15th is in R.A. 14h 21m, Decl. 12°09’S. and transits at 4h
42m. It rises at about midnight.

Pluto—For information in regard to this planet, see p. 31.
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FEBRUARY

Config. of

Sun’s Min. Jupiter's
75th Meridian Civil Time o AL s im
d|h|m ° h m
Sun. 1|19 32| cAQ 9 2°34"S............. 182.15 | 256 | 20134
Mon. 2| | | e 194.32 1034*
Tue. 3 | 16 P3O Dist. from @, 1,622,000,000 mi.| 206.49 | 23 45 | 03124
Wed. 4 7113 | gh@ b 4°02'S............. 218.67 3204*
Thu. 5 | | | v e e 230.86 32104
Fri. 6 | | | e 243.05 | 20 35 | 30124
Sat. 7| 8|32 | g8C 8 6°44'S............. 255.24 10324
14121 ® New Moon.......oovvevnnnnn.
Sun. 8] O Y Stationary in R.A.............. 267.43 24013
Mon. 9 Aurigid meteors. ......... ... oo 279.63 | 17 24 | 4103*
1301 | gd Q@ 4°24/S.............
Tue. 10 Aurigid meeteors. . ...l 291.82 40132
Wed. 11 | | | e e 304.02 43210
Thu. 12 2 8 Greatest Hel. Lat. S............ 316.20 | 14 13 | d4320
Fri. 13 | | | e 328.39 43012
Sat. 14| 0 B8O Superior........cooiiiiiiann.. 340.57 41032
9 @ in Apogee. Dist. from @, 251,300 mi.
Sun. 15|14 {20 | D First Quarter. . ............... 352.74 | 11 03 | 24013
Mon. 16 0] 19| 5C ' 5°53' Noooooe. 4.91 12043
Tue. 17 | | | o i 17.07 01324
Wed. 18 | | | iii e e e 29.23 7 52 |d3104
Thu. 19 | | | e e e 41.38 32014
Fri. 20 2 O206 West................. 53.53 3024*
Sat. 21 | 19|21 | 586@ 3 5°21'N............ 65.67 | 44113024
Sun. 22 | 3 & PO Dist. from @, 3,072,000,000 mi.| 77.81 20134
Mon. 23 3154|® Full Moon.................... 89.95 12043
Tue. 24 | | | o 102.08 13104132
Wed. 25 | | | e e 114.22 43102
Thu. 26 5 @ in Perigee. Dist. from @, 227,400 mi.| 126.36 | 22 20 | 43201
15 OO0 East....ooovvvennn. ..
Fri. 2711229 | JWQ Woe17'S............. 138.51 4302*
Sat. 281 | | . e 150.66 43102

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57



THE SKY FOR MARCH, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh
at midnight; to change to Standard Time, see p. 10. Estimates of altitude are
for an observer in latitude 45° N.

The Sun—During March the sun’s R.A. increases from 22h 45m to Oh 39m
and its Decl. changes from 7° 57’ S. to 4° 10’ N. The equation of time changes
from —12m 38s to —4m 15s. On the 21st at 3h 55m E.S.T. the sun crosses the
equator on its way north, enters the sign of Aries, and spring commences. This
is the vernal equinox. For changes in the length of the day, see p. 14.

The Moon—For its phases, perigree and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 21. There is a partial eclipse of the moon on the 24th, invisible
in North America.

Mercury on the 15th is in R.A. Oh 38m, Decl. 6° 52’ N. and transits at 13h
09m. On the 12th it is at greatest eastern elongation, so that for some days at
that time it will be seen low in the west just after sunset. This is a favourable
elongation for observing Mercury. However, by the 29th of the month the
planet has reached inferior conjunction.

Venus on the 15th is in R.A. 1h 25m, Decl. 8° 33’ N., mag. —3.4, and transits
at 13h 58m. It is an evening star prominent in the western sky for more than
two hours following sunset. On the evening of the 11th it is in close conjunction
with the new moon.

Mars on the 15th is in R.A. 4h 57m, Decl. 24° 33’ N., mag. +1.1, and transits
at 17h 28m. In Taurus, it is past the meridian at sunset and sets about mid-
night. It is fading rapidly in brightness now.

Jupiter on the 15th is in R.A. 16h 00m, Decl. 19° 31’S., mag. —1.8, and
transits at 4h 32m. In Scorpius, it rises about at midnight. On the 18th it is
stationary in right ascension and begins retrograde motion. For the configurations
of Jupiter's satellites see opposite page, and for their eclipses, etc., see p. 56.

Saturn on the 15th is in R.A. 18h 27m, Decl. 22° 21’ S., mag. +0.8, and tran-
sits at 6h 58m. In Sagittarius, it rises about two hours after midnight.

Uranus on the 15th is in R.A. 9h 02m, Decl. 17° 39’ N. and transits at 21h
30m. It is well placed, being well up in the east at sunset.

Neptune on the 15th is in R.A. 14h 20m, Decl. 12°01’S. and transits at 2h
51m. It rises about two hours before midnight.

Pluto—For information in regard to this planet, see p. 31.
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MARCH Config. of

Sun’s Min. Jupiter's
75th Meridian Civil Time o AlMl 4B 35m
d|{ h|m ° h m
Sun. 1 5(08 | c2Aa 2 2°52"S............. 162.82 | 19 09 | 42013
21 | 54 | @ Last Quarter..................
Mon. 2| | | 174.99 42103
Tue. 3| 3 8 & 187.16 40123
17 |1 05 | b @ b 4°14'S.............
Wed. 4| | | oo 199.35 | 15 58 | 41302
Thu, 5 | | 211.53 32041
Fri. 61 | | 223.73 3104*
Sat. 7| 18 8 in Perihelion.................. 235.93 | 12 48 | 30124
Sun. 8 | | | 248 .14 20134
Mon. 9| 5|51 | ® New Moon................... 260.34 21034
Tue. 10 | 19 | 14 | 8 8 1°16’N............ 272.55 | 937 | 01234
Wed. 11 | 18 | 39 | 2C @ 0°04'N............ 284.76 10324
Thu. 12 | 8 8 Greatest elongation E., 18° 20".. | 296.96 32014
Fri. 13 | | | 309.17 | 626 | 3104*
Sat. 14 | 4 @ in Apogee. Dist. from @, 251,800 mi. | 321.37 43012
Sun. 15 | | | 333.57 4203*
Mon.16 | 13 | 35 | 0@ J6°36'N............ 345.76 | 316 | 42103
Tue. 17 | 10 | 10 | D First Quarter. . ............... 357.94 40123
Wed. 18 | 0 8 Greatest Hel. Lat. N......... .. 10.13 41032
20 2 Stationary in R.A..............
Thu. 19| 5 8 Stationary in RAA.............. 22.30 | 005 43201
Fri. 20 | | | oo 34.47 34120
Sat. 21 3153 | d8@ & 5°27'N............ 46.63 | 20 54 | 34012
3155| 0O enters . Spring commences. . . .
20 Q N8
Sun. 22 ] || 58.80 d1034
Mon.23 | | | 70.95 d2034
Tue. 24 Partial eclipse of @ . Seep. 59....... ... 83.10 | 17 43 | 01234
15102 | ® Full Moon ...................
Wed.25 | | | 95.26 10324
Thu. 26 | 4 @ in Perigee. Dist. from &©, 224,100, mi. | 107.41 32014
20 JUC WooI8 Sl
Fri. 27 | 23 Oro West ............. ... 119.57 | 14 33 | 31204
Sat. 28 | 12 | 35 | 2AC A 2°56'S......... ... 131.72 30124
Sun. 29 | 5 Jgeo Inferior . ............. 143.89 10324
Mon.30 | | | 156.06 | 11 22 |24013
Tue. 31 1|01 gh@ b 4°20'S............. 168.24 40123
6106 | @ Last Quarter.................

Explanation of symbols and abbrevations on p. 4, of time on p. 10, of colongitude on p. 57



THE SKY FOR APRIL, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During April the sun’s R.A. increases from Oh 39m to 2h 30m and
its Decl. changes from 4° 10’ N. to 14°47’ N. The equation of time changes
from —4m 14s to +2m 48s being zero on the 16th. There is an annular eclipse
of the sun on the 8th, invisible in North America. For changes in the length of
the day, see p. 14.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 21.

Mercury on the 15th is in R.A. Oh 05m, Decl. 0° 32’ N. and transits at 10h
34m, It is a morning star all month, being at greatest western elongation on
the 26th. On and near this date it may be seen low in the east just before sunrise,
although this is not a very favourable elongation.

Venus on the 15th is in R.A. 3h 51m, Decl. 21° 24’ N., mag. —3.5, and transits
at 14h 22m. It is a prominent evening star seen in the west for about three hours
after sunset.

Mars on the 15th is in R.A. 6h 11m, Decl. 25° 08’ N., mag. +1.5, and transits
at 16h 40m. Moving into Gemini, it is well past the meridian at sunset and
sets before midnight.

Jupiter on the 15th is in R.A. 15h 56m, Decl. 19°15’S., mag. —2.0, and
transits at 2h 25m. In Scorpius it rises before midnight and dominates the
southern sky all the rest of the night. For the configurations of Jupiter’s satel-
lites see opposite page, and for their eclipses, etc., see p. 56.

Saturn on the 15th is in R.A. 18h 31m, Decl. 22° 18’ S., mag. +0.7, and tran-
sits at 4h 59m. In Sagittarius, it rises shortly after midnight and has passed
the meridian before sunrise. On the 16th it is stationary in right ascension and
begins to retrograde, i.e. move westward among the stars.

Uranus on the 15th is in R.A. 9h 00m, Decl. 17° 48’ N. and transits at 19h
26m. It is on the meridian just after sunset.

Neptune on the 15th is in R.A. 14h 17m, Decl. 11° 46’ S. and transits at Oh
46m. It rises about an hour after sunset. Opposition to the sun occurs on the
26th.

Pluto—For information in regard to this planet, see p. 31.
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APRIL Sun’s Min. ?32&%’?
75th Meridian Civil Time Selen. A onaém
d| h | m ° h m
Wed., 1| | | o 180.43 41032
Thu. 2 | | 192.63 | 81143201
Fri. 3 | | | e 204.83 43210
Sat. 4| | 217.04 43012
Sun. 5| | 229.25 | 500 | 4102*
Mon. 6 | 15| 15 | 8@ 8 0°02'S............. 241.47 42013
Tue. 722129 | ® New Moon. .........coonuun. 253.69 1403*
Wed. 8 Annular eclipse of ©. See p. 59......... 265.91 | 149 |d0432
Thu. 9| | | 278.13 32014
Fri. 10 | 11 8 me . 290.36 | 22 38 | 32104
16 8 Stationary in R.A..............
18 @ in Apogee. Dist. from @, 252,300 mi.
Sat. 11 1|24 ga@ Q@ 4°42"N............. 302.58 30124
Sun. 12 | | | 314.80 13024
Mon. 13 | | | s 327.01 | 19 28 | 20134
Tue. 14| 5| 31 | o5'@ F6°55 N............. 339.22 12043
Wed. 15 | | | o 351.43 d0O423
Thu. 16 | 2(32|D First Quarter. ................ 3.63 | 16 16 | 42301
10 | Stationary in R.A........ ... ..
Fri. 17 12|25 | 6@ d 5°27"N............. 15.83 43210
Sat. I8 | | | o 28.02 43021
Sun. 19 | | | 40.20 | 13 06 | 43102
Mon.20 | 5 5 Stationary in R.A.............. 52.38 42013
18 ] in Aphelion...................
Tue. 21 | | e 64.55 41203
Wed. 22 Lyrid meteors. .. ........coovvvvennnn. 76.72 | 9 5540123
Thu. 23| 0|13 | ® Full Moon.................... 88.89 dd40*
5126 | gWA WOoo13'S.o.veinnnet.
13 @ in Perigee. Dist. from @, 222,100 mi.
Fri. 24| 9 Q in Perihelion.................. 101.06 32104
18 | 59 | J2AC 9 2°46'S..............
Sat. 25 | | | e 113.23 | 6 44 |30214
Sun. 26 | 5 8 Greatest elongation W., 27° 11’.. | 125.40 31024
9 PWO Dist. from D, 2,724,000,000 mi.
Mon. 27 833 | gha b 4°16’S.............. 137.58 20314
Tue. 28 | | | o 149.77 | 33321034
Wed.29 | 15| 38 | @ Last Quarter.................. 161.96 01234
Thu. 30 | | | oo 174.16 10234

Explanation of svmbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR MAY, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During May the sun’s R.A. increases from 2h 30m to 4h 32m and
its Decl. changes from 14° 47’ N. to 21° 55’ N. The equation of time changes
from +2m 48s to a maximum of +3m 44s on the 15th and then to +2m 28s
at the end of the month. For changes in the length of the day, see p. 15.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 22.

Mercury on the 15th is in R.A. 2h 09m, Decl. 10° 31’ N. and transits at 10h
42m. It is too close to the sun all month for observation.

Venus on the 15th is in R.A. 6h 22m, Decl. 25° 45’ N., mag. —3.6, and transits
at 14h 55m. It is a prominent evening star seen in the west for about three hours
following sunset.

Mars on the 15th is in R.A. 7h 27m, Decl. 23° 30’ N., mag. +1.7, and transits
at 15h 58m. In Gemini, south of Castor and Pollux, it is well past the meridian
at sunset and sets before midnight.

Jupiter on the 15th is in R.A. 15h 42m, Decl. 18°33’S., mag. —2.1, and
transits at Oh 14m. Moving into Libra, it is in opposition on the 18th, and there-
fore is visible all night, being very prominent in the southern sky. For the con-
figurations of Jupiter’s satellites see opposite page, and for their eclipses, etc.,
see p. 56.

Saturn on the 15th is in R.A. 18h 28m, Decl. 22° 20’ S., mag. +0.5, and tran-
sits at 2h 59m. In Sagittarius, it rises before midnight and is visible in the southern
sky for the rest of the night.

Uranus on the 15th is in R.A. 9h 01lm, Decl. 17° 42’ N. and transits at 17h
29m. It is past the meridian at sunset.

Neptune on the 15th is in R.A. 14h 14m, Decl. 11° 30’ S. and transits at 22h
41m. It is low in the south-east at sunset.

Pluto—For information in regard to this planet, see p. 31.



MAY Config. of

Sun's Min. Jupiter's
75th Meridian Civil Time Csoell::é, Alggl lhs%m
d| h|m ° h m

Fri. 1| 186.37 | 022 |d2304

Sat. 2 | e 198.58 30241

Sun. 3 7 as o East................... 210.80 | 21 11 | 34102

Mon. 4 | [ e e 223.03 42031

Tue. 5 n Aquarid meteors. ........ ... 235.26 42103
9|43 | 8@ 8 2°27'S..............

Wed. 6 | | | e e 247.49 | 18 00 | 40123

Thu., 7 (15|11 | ® New Moon. .......covvuvnn... 259.73 41023
23 @ in Apogee. Dist. from @, 252,600 mi.

Fri. 8 | | 271.97 42301

Sat. O e 284.21 | 14 49 | 340**

Sun. 10 | | e 296 .44 34102

Mon.11 | 2 8 Greatest Hel. Lat. S............ 308.68 20314
9|11 |ga Q T°24/'N.............

Tue. 12 | 4 o8 Greatest Hel. Lat. N........... 320.91 | 11 38 | 21034
21 | 49 | I IC F6°45' N.............

Wed. 13 | | | o e 333.14 01234

Thu. 14 { 20 | 10 | 86 @ d 5°18' N............. 345.36 10234

Fri. 1515109 | D First Quarter. . ............... 357.58 | 82723014

Sat. 16 | 8 Q Greatest Hel. Lat. N........... 9.79 32104

Sun. 17 | | e 22.00 31024

Mon. 18 | 15 PAO Dist. from @, 405,800,000 mi.. . | 34.20 | 516 | 23014

Tue. 19 | | ] e s 46.39 21403

Wed.20 | 15 | 14 | U@ Woolr'sS.............. 58.58 40213

Thu. 21 | | e e 70.76 | 205 | 41023

Fri.. 22{ 0 @ in Perigee. Dist. from @, 221,900 mi. | 82.94 42301
0]43 | g2AC 2 2°33'S.. .
7156 | ® FullMoon...................

Sat. 23 | | | e e 95.13 | 22 54 | 43210

Sun. 24 |16 | 19 | P @ b 4°09'S.............. 107.31 d4302

Mon.25 | | e 119.49 d4301

Tue. 26 | | | e e 131.68 | 19 43 | 42103

Wed. 27 | | | e e 143.88 40213

Thu. 28 | | | e e 156.08 10234

Fri. 29| 3|13 | @ Last Quarter.................. 168.29 | 16 31 | 23014
6 b in Aphelion...................

Sat. 30 2 8 & . 180.50 32104

Sun. 31 1 1 e 192.72 30124

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR JUNE, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During June the sun's R.A. increases from 4h 32m to 6h 37m and
its Decl. changes from 21° 55’ N. to 23° 10’ N. The equation of time changes
from +2m 28s to zero on the 14th and then to —3m 30s at the end of the month.
The solstice is on the 21st at 22h 50m E.S.T. For changes in the length of the
day, see p. 15.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 22.

Mercury on the 15th is in R.A. 6h 30m, Decl. 25° 12’ N. and transits at 13h
04m. Superior conjunction is on the 2nd, and the planet remains too close to
the sun all month for observation.

Venus on the 15th is in R.A. 8h 45m, Decl. 20° 16’ N., mag. —3.9, and transits
at 15h 15m. It is a prominent evening star well above the western horizon at
sunset and setting about three hours later. Greatest eastern elongation is on the
23rd (see Mars).

Mars on the 15th is in R.A. 8h 45m, Decl. 19° 29’ N., mag. +1.9, and transits
at 15h 13m. Moving from Gemini to Leo, it is now quite faint, well down in the
west at sunset. On the evening of the 14th it will be interestingly close to Venus.

Jupiter on the 15th is in R.A. 15h 27m, Decl. 17°48'S., mag. —2.0, and
transits at 21h 52m. In Libra, it is well up in the south-east at sunset and remains
visible most of the night. For the configurations of Jupiter’s satellites see opposite
page, and for their eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 20m, Decl. 22° 25’ S., mag. +0.3, and tran-
sits at Oh 49m. Opposition of Saturn is on the 25th so that it is above the horizon
all night, rising about at sunset and setting about at sunrise.

Uranus on the 15th is in R.A. 9h 05m, Decl. 17° 34’ N. and transits at 15h
32m. It is well down in the west at sunset.

Neptune on the 15th is in R.A. 14h 11m, Decl. 11° 18’ S. and transits at 20h
37m. It is well up in the south-east at sunset.

Pluto—For information in regard to this planet, see p. 31.
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JUNE

Config. of

Sun's Min. Jupiter's
75th Meridian Civil Time Soen W ashiaem
d| h|m ° h m

Mon. 1| | | i e 204.95 | 13 20 | 21034

Tue. 2| 23 g80O Superior................ 217.19 0143*

Wed. 3 | 17 o} in Perihelion.................. 229.43 10423

Thu. 4| 3 @ in Apogee. Dist. from @, 252,500 mi.| 241.67 | 10 09 | d4201

Fri. 5| | | 253.92 43210

Sat. 6| 6|53 |@® New Moon. .....coovvviunnnn. 266.16 43012
15|48 | 08C 8 5°56'N.............

Sun. 7| | | oo 278.41 6 58 | 43102

Mon. 8 | | | 290.66 d4203

Tue. 9| | | e 302.91 4013*

Wed. 10 9152 2@ Q@ 7°05'N............. 315.15 | 3 47| 41023
13|15 | 0@ g 6°04' N.............

Thu. 11 | 3|32 | 8@ 5 5°02'N............. 327.39 42031

Fri. 12 | | | o 339.63 32104

Sat. 13 | | o 351.86 | 036 |30124

Sun. 14| 0 8 Greatest Hel. Lat. N........... 4.08 31024
0122|D First Quarter. . ...............
8 gd Q@ 0°51'N.............

Mon. 15 | | | o 16.30 | 21 24 | 20134

Tue. 16 | 23 | 45 | T WA Woo18 S, 28.50 2034*

Wed. 17 | 23 o8 in Aphelion................... 40.71 10234

Thu. 18 | 6| 02 | 2 2A2°30°S........... 52.90 | 18 13 | 20314

Fri. 19| 8 @ in Perigee. Dist. from @, 223,500 mi.| 65.10 32104
22 g Q@ 1°17N.............

Sat. 20| 15|00 | ® Full Moon.................... 77.29 30421
23 | 51 | b @ b 4°04'S..............

Sun. 21 | 22|50 | © enters 9. Summer commences.. | 89.47 | 1502 | 34102

Mon.22 | | | o 101.66 4201*

Tue. 23 3 Q Greatest elongation E., 45° 25’.. | 113.85 4203*
19 gIb d0°39'N.............

Wed. 24 | | | o 126.05 | 11 50 | 41023

Thu. 25 | 22 &b O Dist. from &, 840,700,000 mi. . 138.25 d4013

Fri. 26 | | | o 150.45 42310

Sat. 27 | 17|12 | @ Last Quarter.................. 162.67 | 8 39 | 34021

Sun. 28 | | | 174.88 31402

Mon. 29 | | e 187.11 2014*

Tue. 30 | | 0 e 199.34 | 52821034

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57



THE SKY FOR JULY, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During July the sun’s R.A. increases from 6h 37m to 8h 42m and
its Decl. changes from 23° 10’ N. to 18° 16’ N. The equation of time changes
from —3m 30s to a minimum of —6m 25s on the 27th and then to —6m 18s
at the end of the month. On the 5th the earth is in aphelion or farthest from the
sun. For changes in the length of the day, see p. 16.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 23.

Mercury on the 15th is in R.A. 9h 16m, Decl. 14° 17’ N. and transits at 13h
46m. Greatest eastern elongation is on the 8th. For some days at this time it
may be seen as an evening star low in the west just after sunset.

Venus on the 15th is in R.A. 10h 27m, Decl. 9° 17’ N., mag. —4.1, and transits
at 14h 57m. It dominates the western sky for about two hours after sunset.
Greatest brilliancy is on the 26th. On the 7th Venus occults Regulus (see p. 59).

Mars on the 15th is in R.A. 9h 57m, Decl. 13°43’ N., and transits at 14h
27m. In Leo near Regulus, it is very low in the west at sunset.

Jupiter on the 15th is in R.A. 15h 20m, Decl. 17°26’S,, mag. —1.9, and
transits at 19h 47m. In Libra it is about on the meridian at sunset and sets
about midnight. On the 20th it is stationary in right ascension and resumes
direct (i.e. eastward) motion among the stars. For the configurations of Jupiter’s
satellites see opposite page, and for their eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 10m, Decl. 22° 31’ S., mag. +0.3, and tran-
sits to 22h 37m. In Sagittarius it is risen at sunset and is visible in the south
until nearly sunrise.

Uranus on the 15th is in R.A. 9h 11m, Decl. 16° 56’ N., and transits at 13h
40m. It is too close to the sun for easy observation.

Neptune on the 15th is in R.A. 14h 10m, Decl. 11° 14’ S, and transits at 18h
38m. It is past the meridian at sunset.

Pluto—For information in regard to this planet, see p. 31.



JULY Sun's Min. ?33&%}'?
75th Meridian Civil Time Soen A 220%0m
d] h |{m ° d m
Wed. 1| 14 @ in Apogee. Dist. from @, 251,900 mi. | 211.57 d0234
Thu. 2| | | e 223.82 01234
Fri. 3 | | 236.06 | 216 | 23104
Sat. 4| | s 248.31 3014*
Sun. 5 2 @ in Aphelion. Dist. from ©, 94,455,000 | 260.56 | 23 05 | 31024
mi.
21 ® New Moon.........coovnvnnnn.
Mon. 6 | | e 272.81 23014
Tue. 7| 10 g ne . 285.07 21403
Wed. 8 5|28 | 8@ 8 4°06'N............. 297.32 | 19 54 | 40123
11 34| og6@ & 4°47 N.............
16 o] Greatest elongation E., 26° 14’. .
Thu. 9 3|34 | JIC d4°51'N............. 309.57 4023*
17 131 | J2GC Q@ 3°18' N.............
Fri. 10 | | 1 321.81 42310
Sat. 11 9 Q n.. 334.05 | 16 42 | 4301*
Sun. 12 | 15 g8 8 1°48'S.............. 346.28 43102
Mon. 13 7101 D First Quarter. . ............... 358.51 43201
Tue. 14 6|21 | W@ Wo0°32'S.............. 10.73 | 13 31 | 42103
Wed. 15 | 11 | 36 | 2AQ 9 2°43'S......... L. 22.94 40123
Thu. 16 | | | o 35.15 10243
Fri. 17 5 Y Stationary in RAA.......... ... 47.35 | 10 20 | 21304
9 @ in Perigee. Dist. from €@, 226,300 mi.
17 8 in Aphelion...................
Sat. 18 6|23 | gh@ b 4°08'S.............. 59.54 32014
Sun. 19 |22 | 33 | ® Full Moon.................... 71.74 31024
Mon.20 | 12 2 Stationary in R.AA........... ... 83.92 | 70832014
Tue. 21| 9 W in Aphelion................... 96.12 21034
19 8 Stationary in R.A..............
Wed. 22 | | | o 108.30 01243
Thu. 23 | | | o 120.50 | 3 57 | 10423
Fri. 24 | | | 132.70 d2403
Sat. 25 | | 144.90 43201
Sun. 26 | 15 ? Greatest brilliancy, mag. —4.2.. | 157.11 | 045 | 43102
Mon.27 | 9|22 | @ Last Quarter.................. 169.32 d4301
20 ovo East.....ooovveinnno...
Tue. 28 | | | o 181.54 | 21 34 | 42103
Wed. 29 8 Aquarid meteors. ................... 193.76 40213
6 Jggs 8 5°29'S..............
7 @ in Apogee. Dist. from @, 251,400 mi.
Thu. 30 | | | o 205.99 41023
Fri. 31 | | | e 218.23 | 18 23 | 42031

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR AUGUST, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitudes are for
an observer in latitude 45° N.

The Sun—During August the sun’s R.A. increases from 8h 42m to 10h 38m
and its Decl. changes from 18° 16’ N. to 8° 38’ N. The equation of time changes
from —6m 18s to —0m 19s. For changes in the length of the day, see p. 16.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moon-
set are given on p. 23.

Mercury on the 15th is in R.A. 8h 37m, Decl. 15° 19’ N. and transits at 11h
04m. Inferior conjunction is on the 5th and by the 23rd Mercury has reached
greatest western elongation. At about that time it is well placed for observation
low in the east just before sunrise.

Venus on the 15th is in R.A. 10h 58m, Decl. 0° 03’ S., mag. —4.0, and tran-
sits at 13h 24m. At the beginning of the month it is a prominent evening star
seen low in the west for about an hour after sunset, but by the end of the month
it is too close to the sun for observation.

Mars on the 15th is in R.A. 11h 10m, Decl. 6° 22’ N., and transits at 13h
38m. It is too close to the sun for easy observation.

Jupiter on the 15th is in R.A. 15h 24m, Decl. 17°47’S., mag. —1.7, and
transits at 17h 50m. In Libra, it is well past the meridian at sunset and sets
before midnight. For the configurations of Jupiter’s satellites see opposite page,
and for their eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 04m, Decl. 22° 37’ S., mag. 0.5, and tran-
sits at 20h 29m. In Sagittarius, it is well up in the south-east at sunset and sets
over an hour after midnight.

Uranus on the 15th is in R.A. 9h 19m, Decl. 16° 22’ N. and transits at 11h
45m. It is too close to the sun for observation.

Neptune on the 15th is in R.A. 14h 11m, Decl. 11° 21’ S. and transits at 16h
37m. It is well down in the south-west at sunset.

Pluto—For information in regard to this planet, see p. 31.



A‘UGUST.\ . Sun’s Min. (}g?tiig
75th Meridian Civil Time cS:ll::é. Al‘;fol o im
d|h|m ° h m
Sat. 1| | e 230.47 3204*
SU. 2 | | e e e 242.72 31024
Mon. 3| | ] e et 254.96 | 15 11 | 30214
Tue. 4| 934 | ® New MoOn. ...ovvvvnuunnnnnn. 267.21 21034
12131 d8@C 8 0°55'S..............
21|11 | g86@ 5 4°38 N.............
Wed. 5 | 12 g80o Inferior. . ........c.ou... 279.46 0134*
Thu. 6|17 | 16 | '@ g 3°12'N.............. 201.71 | 12 00 | 10234
21 {55 | IR@G Q@ 2°55'S..............
Fri. 7 1 8 Greatest Hel. Lat. S............ 303.95 20134
Sat. 8 | 10 Q Stationary in RA.............. 316.20 32104
Sun. 9 | 20 1o o1 O J I 328.43 | 8 48 | d3042
Mon.10 | 11 | 59 | U@ W48 S.............. 340.67 34012
21 gT Q@ 6°46'S..............
Tue. 11 | 12|10 | D First Quarter. ................ 352.89 4210*
18 | 39 | g 2AQ 2 3°05'S..............
Wed. 12 Perseid meteors. . ........ ... ... .o 5.11 | 537 |4013*
Thu. 13 | 11 @ in Perigee. Dist. from @, 229,200 mi.| 17.31 41023
Fri. 14|11 |43 | bk @ b 4°19'S.............. 29.52 42013
20 Q in Aphelion...................
Sat. 15 | 2 8 Stationary in RA.............. 41.71 | 22542310
Sun. 16 | 16 Oao East........ooivivnnnn. 53.90 43012
Mon. 17 | | | o e 66.09 | 23 14 | 3402*
Tue. 18| 7 (50 | ® Full Moon.........coovuenennnn 78.27 21304
Wed. 19 | | | o 90.46 20134
Thu. 20 | | o 102.64 | 20 02 | 10234
Fri. 21 | | | e 114.83 20134
Sat. 22 | | e 127.01 21304
Sun. 23 | 13 8 Greatest elongation W., 18° 25’ . | 139.21 | 16 51 | 30124
Mon.24 | | e 151.41 3024*
Tue. 25 | | | e 163.61 23104
Wed. 26 1 @ in Apogee, Dist. from @, 251,100 mi. | 175.81 | 13 40 | 24013
2 8 e S
3103 |@ Last Quarter..................
Thu. 27 | 19 SPO 188.03 41023
Fri. 28 | 18 g8 © 8 0°04'S............. 200.25 d4013
Sat. 29 | ] e 212.47 | 10 28 | 42130
Sun. 30 | 17 8 in Perihelion.................. 224.70 43021
Mon.31 | 1 e 236.93 43102

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR SEPTEMBER, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During September the sun’s R.A. increases from 10h 38m to 12h
26m and its Decl. changes from 8°38' N. to 2°48’S. The equation of time
changes from —Om 18s to 49m 58s, the apparent sun passing to the west of
the mean sun on the second. On the 23rd at 14h 09m E.S.T. the sun crosses
the equator moving southward, enters the sign of Libra, and autumn com-
mences. For changes in the length of the day, see p. 17.

The Moon—TFor its phases, perigree and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moonset
are given on p. 24.

Mercury on the 15th is in R.A. 11h 22m, Decl. 5° 59’ N. and transits at 11h
51m. It is too close to the sun all month for observation, superior conjunction
being on the 17th.

Venus on the 15th is in R.A. 10h 01m, Decl. 3° 51’ N., mag. —3.9, and transits
at 10h 26m. It is in inferior conjunction on the 1st and so not observable for a
couple of weeks, but by mid-month it may be seen again, now as a morning star
low in the east just before sunrise.

Mars on the 15th is in R.A. 12h 23m, Decl. 1°43’S,, and transits at 12h 48m.
It is too close to the sun for easy observation.

Jupiter on the 15th is in R.A. 15h 38m, Decl. 18°44’S., mag. —1.5, and
transits at 16h 02m. In Libra, it is well down in the south-west at sunset and
sets about three hours later. For the configurations of Jupiter's satellites, see
opposite page, and for their eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 02m, Decl. 22° 42’ S., mag. +0.6, and tran-
sits at 18h 26m. In Sagittarius, it is about on the meridian at sunset and sets
before midnight. On the 4th it is stationary in right ascension and resumes direct
(i.e. eastward) motion among the stars.

Uranus on the 15th is in R.A. 9h 26m, Decl. 15°49’ N. and transits at 9h
51m. It is a morning star, above the horizon only a few hours before sunrise.

Neptune on the 15th is in R.A. 14h 14m, Decl. 11° 36’ S. and transits at 14h
38m. It is low in the south-west at sunset.

Pluto—For information in regard to this planet, see p. 31.
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SEP TEMBER . Sun’s Min. ?gggge}’zf
75th Meridian Civil Time S ol:xlxlé. Al‘;fol lgﬁitém
d| h | m ° h m

Tue. 1 1 l4°10; Inferior. ......cocvuuun. 249.17 | 717 | 43201
8|33 |08¢C 5 4°33' Nuvvvvvnnnne.
20|31 | 8@ 8 4°46'N.............

Wed. 2|12 | 03 | '@ Q 6°30'S.....iiinnnnn. 261.41 4203*
20|55 | ® New MoOon. ...oovvveeeeeeenns

Thu. 3| | | i e e et 273 .64 41023

Frii 4| 7| 12| dd@ FI1°16' Noeeenene 285.88 | 405 | 02143
20 b Stationary in RA.............

Sat. 5|15 gge 8 10°57' N............ 298.12 21034

Sun. 6| 6 Q Greatest Hel. Lat. S............ 310.35 3014*
18 | 34 | YW@ Wi1°00'S.......ooenntn

Mon. 7 | 12 @ in Perigee. Dist. from @, 229,100 mi. | 322.58 | 0 54 | 31024

Tue. 8 4] 40 | SAQ 2 3°29'S......... 334.81 32014

Wed. 917 |07 | D First Quarter................. 347.02 | 21 42 | 204**
23 8 Greatest Hel. Lat. N...........

Thu. 10 { 16 | 56 | P @ b 4°30°'S.............. 359.23 10234

Fri. 11| | | s 11.43 01243

Sat. 12 [ | | e e 23.62 | 18 31 | 21403

Sun. 13 | | | 35.81 43201

Mon. 14 | | s 47.99 43102

Tue. 16 | | | s 60.17 | 15 20 | 43201

Wed. 16 | 19 | 51 | ® Full Moon.................... 72.34 42103

Thu. 17 | 16 ggo Superior. ............... 84.51 d4023

Fri. 18 | | | e 96.68 | 12 08 | 40123

Sat. 19 | | e 108.85 42103

Sun. 20 | 21 Q Stationary in RA.............. 121.03 32401

Mon.21 | | 133.20 | 8 57 | 31042

Tue. 22 | 20 @ in Apogee. Dist. from @, 251,500 mi. | 145.38 d3014

Wed.23 | 14 | 09 | ©® in =. Autumn commences. ......... 157.57 21304

Thu. 24 9 Opr o East................... 169.76 | 54501234
21122 | @ Last Quarter..................

Fri. 25 | | | o 181.96 0234*

Sat. 26 | | 194.15 21034

Sun. 27 | | e 206.36 | 234 | 23014

Mon.28 | 20 | 45 | o6 C S 4°31'N............. 218.57 31042

Tue. 29 | 13 | 03 | 2@ Q@ 2°20'S.............. 230.79 | 23 23 | 34021

Wed. 30 3 g8 8 0°10°S.............. 243.01 42130

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR OCTOBER, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During October the sun’s R.A. increases from 12h 26m to 14h 22m
and its Decl. changes from 2°48’S. to 14° 07’ S. The equation of time changes
from +9m 58s to +16m 20s. There is a total eclipse of the sun on the 2nd, visible
as a partial eclipse in eastern North America. For changes in the length of the
day, see p. 17.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moon-
set are given on p. 24.

Mercury on the 15th day is in R.A. 14h 24m, Decl. 15°40’S. and transits
at 12h 54m. It is too close to the sun all month for easy observation.

Venus on the 15th is in R.A. 10h 35m, Decl. 6° 17’ N., mag. —4.3, and tran-
sits at 9h 03m. It is a very prominent morning star, rising about three hours
before the sun. Greatest brilliancy is on the 8th.

Mars on the 15th is in R.A, 13h 36m, Decl. 9° 33’S., and transits at 12h 04m.
It is too close to the sun for observation, conjunction being on the 29th.

Jupiter on the 15th is in R.A. 15h 59m, Decl. 19°56’S., mag. —1.4, and
transits at 14h 256m. Moving back into Scorpius, it is very low in the south-west
at sunset and sets shortly after. For the configurations of Jupiter’s satellites see
opposite page, and for their eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 08m, Decl. 22°45’S., mag. +0.8, and
transits at 16h 33m. In Sagittarius, it is past the meridian at sunset and sets
a few hours later.

Uranus on the 15th is in R.A. 9h 31m, Decl. 15°23’ N. and transits at 7h
58m. It rises after midnight.

Neptune on the 15th is in R.A. 14h 17m, Decl. 11°56’S. and transits at
12h 44m. It is too close to the sun for observation.

Pluto—For information in regard to this planet, see p. 31.
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OCTOBER Suw's  Min. ‘}'333%;'?
75th Meridian Civil Time Csﬁl:r?é. Alg;l lé‘:ﬁ‘%‘om
d| h |{m ° h m
Thu., 1| | | o 255.23 4013*
Fri. 2 Total eclipse of O.See p. 59........... 267.46 | 20 11 | 41023
7131 ® New Moon. .............co.u..
22119 | J@ A0°47T S
Sat. 3 2154 |08@ 8 1°34'S.............. 279 .68 d4203
9 8 me .
Sun. 4 3|40 | SUC Wi1°06’S.............. 291.90 42301
16 @ in Perigee. Dist. from @, 226,000 mi.
Mon. 5 | 18 | 42 | 2@ 2 3°49’S.. ... 304.12 | 17 00 | 43102
Tue. 6| | | 316.34 34021
Wed. 723|159 | ghd@ b 4°35'S.............. 328.55 23140
Thu. 8| 6 Q Greatest brilliancy, mag. —4.3..| 340.75 | 13 49 { 20134
231221|D First Quarter..................
Fri. 9| | | o 352.95 10234
Sat. 10 Giacobinid meteors. . ................. 5.13 20134
Sun. 11 | | | 17.31 | 10 37 | 2034*
Mon. 12 | | | 29.49 31024
Tue. 13 | 16 g8vw 8 3°05'S.............. 41.66 30124
16 8 in Aphelion...................
Wed. 14 | | | o 53.82 | 726 |32104
Thu. 15 | | e 65.98 20341
Fri. 16 | 10 { 58 | ® Full Moon.................... 78.14 41023
Sat. 17 | | 90.29 | 4 15 |42013
Sun. 18 | | | 102.45 42103
Mon. 19 | | | e 114.60 43102
Tue. 20 | 14 @ in Apogee. Dist. from @, 252,100 mi.| 126.76 | 1 04 | 43012
Wed. 21 Orionid meteors. . .................... 138.92 43210
Thu. 22 | | 151.09 | 21 52 | 4201*
Fri. 23 | | e 163 .26 41023
Sat. 24 | 15|22 | @ Last Quarter.................. 175.43 02413
Sun. 25 | | 187.61 | 18 41 | 21034
Mon. 26 8104 | 08¢ 3 4°24/ N............. 199.80 d3024
Tue. 27 | | 211.99 30124
Wed. 28 8140 | 2@ Q@ 0°55'N............. 224.19 { 15 30 | 32104
Thu. 29 | 21 SO 236.39
Fri. 30 | 16 SWO. . 248 .59
Sat. 31 | 15|12 | 5@ 2°42'S.. ... 260.80 | 12 19
1526 | UG Wi1°10'S. ...
17141 | ® New Moon................ ...
21 o’ A1°33 S

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p. 57
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THE SKY FOR NOVEMBER, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During November the sun’s R.A. increases from 14h 22m to 16h
25m and its Decl. changes from 14°07’S. to 21°39’S. The equation of time
changes from +16m 20s to a minimum of 16m 24s on the 4th and then to
+11m 20s at the end of the month. For changes in the length of the day, see
p. 18.

The Moon—TFor its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moon-
set are given on p. 25.

Mercury on the 15th is in R.A. 16h 31m, Decl. 23°55’S., and transits at
12h 54m. During the first week of the month it may be seen very low in the
south-west just after sunset, greatest eastern elongation being on the 3rd. How-
ever, this is poor elongation for observation of the planet. By the 24th it is in
inferior conjunction.

Venus on the 15th is in R.A. 12h 21m, Decl. 0° 57’ S., mag. —4.0, and transits
at 8h 48m. Greatest western elongation is on the 11th so that Venus is an excellent
morning star during this month, rising about three hours before the sun.

Mars on the 15th is in R.A. 14h 58m, Decl. 16°46’S., and transits at 11h
24m. It is too close to the sun for observation.

Jupiter on the 15th is in R.A. 16h 26m, Decl. 21°09’S., mag. —1.3, and
transits at 12h 51m. It is too close to the sun for easy observation.

Saturn on the 15th is in R.A. 18h 18m, Decl. 22° 46’ S., mag. +0.8, and tran-
sits at 14h 42m. In Sagittarius, it is well down in the south-west at sunset and
sets about two hours later.

Uranus on the 15th is in R.A. 9h 35m, Decl. 15°09’ N. and transits at 6h
59m. It rises about at midnight.

Neptune on the 15th is in R.A. 14h 22m, Decl. 12°19’S., and transits at
10h 46m. It is too close to the sun for observation.

Pluto—For information in regard to this planet, see p. 31.
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NOVEMBER

Sun’s Min.
75th Meridian Civil Time Solen.  Abal
d| h |m ° h m
Sun. 1|13 Q & 273.01
20 @ in Perigee. Dist. from @, 223,100 mi.
Mon. 2 6|57 | 8@ 8 7°20'S.............. 285.22
12 | 45 | JAQ 2 4°03'S..............
Tue. 3| 0 8 Greatest Hel. Lat. S............ | 297.43 | 907
5 8 Greatest elongation E., 23° 33'..
Wed. 4 (10|37 | b @ b 4°33'S.............. 309.63
Thu. 5 | | 321.82
Fri. 6 Taurid meteors....................... 334.01 | 556
Sat. 7 5 g8 8 3°23'S.............. 346.19
8123 |D First Quarter. . ...............
Sun. 8 | e 358.37
Mon. 9 | e 10.54 | 245
Tue. 10 | 1 | e 22.70
Wed. 11 | 19 Q Greatest elongation W., 46° 37’ . | 34.85 | 23 34
Thu. 12 | | | 47.01
Fri. 13 | 22 080 West....ooveieieennn 59.15
Sat. 14| 0 g Stationary in R.A.............. 71.29 |20 23
Sun. 15| 4|42 | ® Full Moon.................... 83.44
Mon. 16 | | | oo 95.58
Tue. 17 Leonid meteors. ... .................. 107.72 | 17 12
1 JggAd 8 2°04'S..............
2 @ in Apogee. Dist. from @, 252,500 mi.
Wed. 18 | | | 119.86
Thu. 19 | | | 132.00
Fri. 20 | | | e 144.15 | 14 01
Sat. 21| | | ... P 156.30
Sun. 22 1 8 in&d..... 168.46 | 10 50
16 | 43 | 8@ 5 4°11'N.............
Mon.23 | 8| 03 | @ Last Quarter.................. 180.62
Tue. 24 | 6 g8 Inferior................. 192.79
Wed. 25 | 23 ad n . 204.96 | 739
Thu. 26 | 16 8 in Perihelion.................. 217.14
21 |10 | g2C Q@ 0°37'N.............
Fri. 27| 6 o] Stationary in RA.............. 229.32
Sat. 28 4|13 | SYC Wi1e17’S.............. 241.51 428
16 g8 8 2°05'N.............
Sun. 29 8|19 | g8 8 1°58'S.............. 253.71
10 | 04 | '@ T 4°15' S
Mon.30 | 3|46 | ® New Moon............coo.... 265.90
7 @ in Perigee. Dist. from @, 221,600 mi.
9137 | JAC A 4°15'S......

Explanation of symbols and abbreviations on p. 4, of time on p. 10, of colongitude on p.57.
TJupiter being near the sun, configurations of the satellites are not given from October 29
to December 29.

53



THE SKY FOR DECEMBER, 1959

Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit at the 75th meridian are given in local mean time, Oh at
midnight; to change to Standard Time, see p. 10. Estimates of altitude are for
an observer in latitude 45° N.

The Sun—During December the sun’s R.A. increases from 16h 25m to 18h 42m
and its Decl. changes from 21° 39’ S. to 23° 06’ S. The equation of time changes
from +11m 20s to zero on the 25th and then to —3m 02s at the end of the
month. The solstice is on the 22nd at 9h 35m E.S.T. For changes in the length
of the day, see p. 18.

The Moon—For its phases, perigee and apogee times and distances, and its
conjunctions with the planets, see opposite page. Times of moonrise and moon-
set are given on p. 25.

Mercury on the 15th is in R.A. 15h 59m, Decl. 18°31’S., and transits at
10h 28m. Greatest western elongation is on the 12th, so that for some days at
that time the planet may be seen low in the south-east just before sunrise.

Venus on the 15th is in R.A. 14h 27m, Decl. 11°58’S., mag. —3.8, and tran-
sits at 8h 56m. It is a morning star visible in the south-east for three hours or
more before sunrise.

Mars on the 15th is in R.A. 16h 25m, Decl. 21° 50’ S. and transits at 10h 53m.
It is a morning star but too close to the sun for easy observation.

Jupiter on the 15th is in R.A. 16h 55m, Decl. 22°06’S. and transits at 11h
21m. It is too close to the sun for observation, conjunction being on the 5th.
For the configurations of Jupiter's satellites see opposite page, and for their
eclipses, etc., see p. 57.

Saturn on the 15th is in R.A. 18h 32m, Decl. 22° 40’S., mag. +0.7, and
transits at 12h 58m. It is too close to the sun for easy observation, conjunction
being on the 31st.

Uranus on the 15th is in R.A. 9h 34m, Decl. 15° 12’ N. and transits at 4h 01m.
It rises over two hours before midnight.

Neptune on the 15th is in R.A. 14h 26m, Decl. 12°37’S. and transits at
8h 52m. It is a morning star, rising a few hours before the sun.

Pluto—For information in regard to this planet, see p. 31.
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Config. of

DECEMBER Sun's Min. Jupiter's
75th Meridian Civil Time Coen. AL 8h-Som
d| h | m ° h m
Tue. 1| | | oo e e 278.10 | 117
Wed. 2| 1]|02| k@ b 4°27'S.............. 290.29
Thu. 3] 15 8 Stationary in R.A.............. 302.48 | 22 06
Fri. 4 | | o e 314.67
Sat. 5| 7 Q in Perihelion.................. 326.85
14 A e
Sun. 6]21|11|D First Quarter. ..... e 339.03 | 18 55
22 8 Greatest Hel. Lat. N...........
Mon. 7| b ee i e e 351.19
Tue. 8| | | e 3.35
Wed., 91 | | i e s 15.51 | 15 44
Thu. 10 | | | e e 27.66
Frii 11| | | oo e 39.80
Sat. 12| 2 8 Greatest elongation W., 21° 03’ .| 51.94 | 1233
Sun. 13 Geminid meteors. ............ccov... 64.07
Mon.14 | 2 @ in Apogee. Dist. from @, 252,600 mi.| 76.20
11 gV Q 0°46'N.............
23|49 | ® Full Moon..........covvvnnn..
Tue. 15 | | | e 88.33 | 922
Wed. 16 | | | oo e 100.46
Thu. 17 | | | e 112.59
Fri. 18 | | | e e 124.73 | 611
Sat. 19| 22|17 | 8C S 3°58' N............. 136.86
Sun. 20 | | e e 149.00
Mon. 21 | | e s 161.15 | 300
Tue. 22| 9] 35| © enters ©. Winter commences........ 173.30
22 | 28 | @ Last Quarter..................
Wed. 23 Ursid meteors............covvunnenn. 185.45 | 23 49
Thu. 24 | | | e e 197.61
Fri. 25| 8 Jge 8 0°57'N....... R 209.78
15| 32 | TV Wi1°3lS...o
Sat. 26|14 | 00 | 2@ Q@ 1°39'S.............. 221.95 | 20 39
20 ggad 8 0°02'S..............
Sun. 27 1 Q Greatest Hel. Lat. N........... 234.13
Mon. 28 6|37 | 3@ g 5°16’S.............. 246.32
7106 c2AC A 4°27"S..
10|21 | g8@ 8 4°43'S..............
20 @ in Perigee. Dist. from @, 222,300 mi.
20 g4 F0°49'S..........L.
Tue. 29 | 141 09 | ® New Moon. .................. 258.51 | 17 28 | 42013
17136 | b @ b 4°23'S..............
Wed. 30 9 8 n .o 270.70 43102
Thu. 31 | 16 TP O . . 282.89 d3024

Explanation of symbols and abbreviations on p.4, of time on p. 10, of colongitude on p.57.
Jupiter being near the sun, configurations of the satellites are not given from October 29
to December 29.
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PHENOMENA OF JUPITER'’S SATELLITES, 1959

T b~ A

Qe

11
12
13
14
18

19
20

21

25
27

28

JANUARY

h m Sat. Phen.
559 II OR
4 26 III OR
502 1 SI
557 I TI
529 I OR
428 II ED
4 44 III ER
633 III OD
656 1 SI
416 I ED
434 1 Te
6 31 III ED
421 I1 TI
429 I1 Se
6 37 11 Te
6 09 1 ED
4 23 1 TI
527 I Se
6 32 I Te
353 1 OR
448 11 SI
331 1I OR
511 III TI
511 1 SI
6 20 I TI
549 I OR
257 1 Te

FEBRUARY

h m Sat. Phen.
3 47 11 ER
355 1II OD
611 II OR
4 28 III SI
6 37 III

424 I ED
2 44 I TI
3 41 I Se
453 1 Te
404 II ED
621 II ER
634 II OD
383 1II Te
617 I ED
326 1 S1
439 I TI
536 I Se
408 I OR
324 III OD
528 III OR
401 II Se
414 11 TI
519 I SI
238 1 ED
6 02 I OR
156 I Se
217 1II ED
310 I Te
4 28 III ER
419 II SI
320 II OR
431 I ED
141 I SI
265 1 TI
350 I Se
5 03 I Te

S e B

oo

11
13
15

—
(=2

17

22

23

24
29

30
31

N o =R

]

N

[

MARCH

h m Sat. Phen.
222 I OR
120 III TI
3 18 III Te
108 II ED
325 II ER
33 II OD
553 II OR
33 I SI
447 1 TI
543 1 Se
045 1II Te
052 I ED
413 I OR
123 I Te
2 24 1II Se
509 III TI
343 II ED
528 1 SI
057 II Se
100 II TI
245 1 ED
312 1II Te
105 I TI
205 I Se
313 1 Te
031 I OR
4 12 1II SI
038 III OR
115 II SI
326 1I TI
330 II Se
438 I ED
537 1II Te
149 1 SI
255 1 TI
350 I Se
503 1 Te
004 II OR
219 OR
016 III ER
219 1III OD
3 47 1II SI
414 III OR
343 I SI
443 1 TI
05 I ED
229 II OR
407 I OR
310 I TI
APRIL

h m Sat. Phen.
021 I Se
119 I Te
2 01 I1II ED
413 III ER
048 II ED
252 I ED
452 II OR
005 I SI
058 I TI
214 1 Se
306 I Te
3 31 II Te
020 I OR
324 II ED
445 1 ED

15

16

22
23

24

30

o

10

h m Sat. Phen.

23 38 II TI
026 II Se
102 III Te
149 1II Te
206 I OR

352 1 SI
42 1 TI
0 00 III SI
042 1II SI
107 I ED
154 11 TI
212 III Se
2 33 III TI
259 11 Se
351 I OR
406 II Te
4 25 III Te
2221 I SI
22 56 1 TI
031 I Se
104 1 Te
2217 I OR

42 II OR

no
Wwwwn

—

o

—t

—

w

—

MAY
h m Sat. Phen.
015 I SI
040 I TI
225 1 Se
249 1 Te
2129 1 ED
21 55 I1I ED
001 I OR
059 II OR
20 583 I Se
2115 1 Te
21 21 III  OR
20 I SI
2256 1 TI
419 I Se
433 1 Te
2322 1 ED
031 II ED
145 I OR
316 II OR
2037 I SI
2051 I TI
22 48 I Se
2300 I Te

11
15

16

17

18

23
24

25

26
28

31

h m Sat. Phen.

N
OO WL i O
[
®
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d h m Sat. Phen. d h m Sat. Phen. d h m Sat. Phen. d h m Sat. Phen.
17 132 II OD| 8 235+ 1 TI 5 205 II OR | 15 2000 II  Se
203 1 Te| 9 052 1 SI 2109 II ED | 16 19 18 III OR
2117 1  Se 2058 1 OD| 8 225 1 OD| 17 1855 1 TI
18 2112 11 SI| 10 011 1 ER| 9 2014 1 TI 2003 1 SI
22 05 11 Te 2027 1 Te 2130 1 SI| 18 1922 I ER
2331 II  Se 2131 I Se 2224 1 Te| 26 1836 1  Se
22 20 41 I1II OR 2202 111 Se | 10 2048 1 ER
2139 III ED | 11 2151 II OD | 11 2019 III OD
23 57 111 ER | 13 2033 II  Se 22 43 1II OR
23 147 1 TI| 16 2248 1 OD| 12 2110 II OD OCTOBER
225 1 OD| 17 2008 1 TI| 14 2015 II  Se
24 153 1 ER 2116 1 SI| 16 2209 I TI| d h m Sat. Phen.
2014 I TI 2124 11 Te| 18 2003 I Se| 3 1821 1 SI
2102 1 SI 2218 1 Te| 21 2018 II Te 93 1 Te
2293 1 Te 23 26 Se 2031 II  SI 1840 1 OD
23 12 1 Se 23 44 111 SI 22 19 40 III SI 17 18 13 1I Te
25 2022 1 ER| 18 2035 1 ER 2201 11 Se| jg8 1833 1 OD
92200 I1 TI| 20 2049 II Te| 24 2111 I OD| 79 1804 1 Te
23 47 11 SI 2049 11 SI| 25 1949 I SI| 2¢ 175¢ 1 TI
26 025 1II Te 23 09 II Se 20 43 I Te 27 17 55 1 ER
27 2108 I ER | 24 2200 I TI| 28 2036 II TI
20 2201 III OD 22 52 111 TI | 29 2058 III  Te
30 012 III OR s 23 11 I 51{ 30 2037 I1I ER
25 2230 1 E . ;
927 21 00 II T1 ]uplter bemg near
23 18 1I Te . the sun, phenomena
JULY 23 25 11 SI SEPTEMBER of the satellites are
d  homSat. Phen, | 22 205¢ I ER d h m Sat. Phen. | POt g“;n fr;m Oct.
1 043 1 OD 1 203 I TI| 29 to Dec. 29.
g L] el ine o
22 6 20 4 OR
2 011 I Te| d hmSat Phen 20 51 1I ED
107 1 Se| 1 205 1 OD| 9 193 I OD DECEMBER
2216 I ER| 2 2030 I Te 19 53 III ER
3 030 II TI 2144 1 Se| 10 1907 1 Te| d b m Sat. Phen.
4 2345 II ER | 4 2133 III ED 2017 I Sel 31 632 1 TI

E—eclipse, O—occultation, T—transit, S—shadow, D-—disappearance, R—reappearance,
I—ingress, e—egress; 75th Meridian Civil Time. (For other times, see p. 10.)

THE PHYSICAL OBSERVATION OF THE MOON

The sun’s selenographic colongitude is essentially a convenient way of indicating
the position of the sunrise terminator as it moves across the face of the moon.
It provides an accurate method of recording the exact conditions of illumination
(angle of illumination), and makes it possible to observe the moon under exactly
the same lighting conditions at a later date.

The sun’s selenographic colongitude is numerically equal to the selenographic
longitude of the sunrise terminator reckoned eastward from the mean centre of
the disk. Its value increases at the rate of nearly 12.2° per day or about %° per
hour; it is approximately 270°, 0°, 90° and 180° at New Moon, First Quarter,
Full Moon and Last Quarter respectively. (See the tabulated values for 0h G.C.T.
starting on p. 33.)

Sunrise will occur at a given point east of the central meridian of the moon
when the sun’s selenographic colongitude is equal to the eastern selenographic
longitude of the point; at a point west of the central meridian when the sun’s
selenographic colongitude is equal to 360° minus the western selenographic
longitude of the point. The longitude of the sunset terminator differs by 180°
from that of the sunrise terminator.

The sun’s selenographic latitude varies between +13° and —13° during the
year.
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EPHEMERIS FOR THE PHYSICAL OBSERVATION OF THE SUN, 1959
For Oh Greenwich Civil Time

Date P Bo L, Date P By Lo
o o o o o o
Jan. 1| + 2.37 | —=3.02 | 19.92 July 5| — 1.21 | 4+3.29 | 98.22
6| — 006 —3.59 | 314.07 10| 4+ 1.06 | +3.82 | 32.04
11 | — 2.48 | —4.13 | 248.23 15| 4+ 3.31 | +4.31 | 325.87
16 | — 4.86 | —4.65 | 182.39 20 | 4+ 5.51 | +4.78 | 259.71
21| — 7.16 | —5.12 | 116.55 25 | + 7.67 | +5.22 | 193.56
26 | — 9.40 | —5.56 | 50.72 30| + 9.74 | +5.62 | 127.42
311 —11.53 | —5.95 | 344.89 Aug. 4 | +11.74 | +5.98 | 61.29
Feb. 5 | —13.56 | —6.29 | 279.06 9| +13.65 | +6.30 | 355.18
10| —15.46 | —6.58 | 213.22 14 | +15.45 | +6.58 | 289.08
156 | —17.23 | —6.83 | 147.39 19 | 4+17.13 | +6.81 | 222.99
20 | —18.86 | —7.02 | 81.54 24 | 418.70 | +7.00 | 156.91
25| —20.34 | —7.15| 15.69 20 | 4+20.14 | +7.13 | 90.85
Mar. 2 | —21.68 | —7.23 | 309.83 Sept.3 | +21.45 | +7.22 | 24.80
7| —22.85 | —7.25 | 243.96 8| +22.61 | +7.25 | 318.76
12 | —23.85 | —7.22 | 178.08 13 | +23.63 | +7.23 | 252.74
17 | —24.71 | —7.13 | 112.18 18 | +24.50 | +7.16 | 186.73
22 | —25.38 | —6.99 | 46.26 23 | +25.21 | +7.03 | 120.73
27 | —25.88 | —6.79 | 340.33 28 | +25.75 | +6.86 | 54.74
Apr. 1| —26.21 | —6.55 | 274.38 Oct. 3| +26.12 | +6.63 | 348.76
6] —26.35 | —6.26 | 208.41 8| +26.33 | +6.35 | 282.79
11| —26.31 | —5.92 | 142.41 13 | +26.34 | +6.03 | 216.83
16 | —26.09 | —5.54 | 76.40 18 | +26.18 | +5.65 | 150.88
21| —25.69 | —5.12 | 10.37 23 | +25.82 | +5.24 | 84.93
26 | —25.11 | —4.67 | 304.32 28 | +25.26 | +4.79 | 18.99
May 1 | —24.33 | —4.18 | 238.24 Nov. 2 | +24.51 | +4.29 | 313.06
6| —23.38 1 —3.67 | 172.15 71 +23.57 | +3.77 | 247.13
11| —22.25 | —3.13 | 106.05 12 | +22.43 | +3.21 | 181.21
16 | —20.95 | —2.57 | 39.92 17 | +21.10 | +2.63 | 115.30
21| —19.49 | —1.99 | 333.79 22 | 4+19.57 | +2.03 | 49.39
26 | —17.87 | —1.40 | 267.64 27 | +17.88 | +1.41 | 343.49
31| —16.11 | —0.80 | 201.47 Dec. 2 | 4+16.02 | 4-0.77 | 277.59
June 5 | —14.23 | —0.20 | 135.31 71 +14.01 | +0.14 | 211.70
10| —12.23 | +0.40 | 69.13 12 | 411.87 | —0.51 | 145.82
15| —10.13 | +1.00 2.95 17| 4+ 9.63 | —1.14 | 79.94
20 | — 7.96 | +1.60 | 296.76 22| + 7.30 | —1.77 | 14.08
25| — 5.74 | +2.18 | 230.57 27 { 4+ 4.91 | —2.39 | 308.21
30| — 3.49 | +2.74 | 164.40

P—The position angle of the axis of rotation, measured eastward from the north

point of the disk.

By—The heliographic latitude of the centre of the disk.
L—The heliographic longitude of the centre of the disk, from Carrington’s solar
meridian.

CARRINGTON'S ROTATION NUMBERS—GREENWICH DATE OF COMMENCEMENT
OF SYNODIC ROTATIONS, 1959

No.

1409
1410
1411
1412
1413

Commences

Jan. 2.51
Jan. 29.85
Feb. 26.19
Mar. 25.51
Apr. 21.79

No.

1414
1415
1416
1417
1418

Commences

May 19.02
June 15.22
July 12.42
Aug. 8.64
Sept. 4.88
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No.

1419
1420
1421
1422

Commences

Oct. 2.15
Oct. 29.44
Nov. 25.75
Dec. 23.07



ECLIPSES, 1959

In the year 1959 there will be three eclipses, two of the sun and one of the
moon.

1. A Partial Eclipse of the Moon, March 24, 1959. This eclipse is visible in
Australia, Asia, Europe, and Africa, but not in America.

1. An Annular Eclipse of the Sun, April 8, 1959. The path of this eclipse is
from the Indian Ocean across Australia and into the Pacific.

111. A Total Eclipse of the Sun, October 2, 1959. The path of totality begins
in New England at sunrise, crosses the Atlantic Ocean and Africa and ends in
the Indian Ocean. Canadians and Americans east of Lake Michigan will see the
sun at least partially eclipsed at sunrise.

PLANETARY APPULSES AND OCCULTATIONS

The close approach of a planet to a star is of interest to observers. Surprisingly
few observable appulses of planets and stars of 9th magnitude or brighter occur
during a year. An even rarer occurrence is the observable occultation of a star
by a planet.

The following details have been kindly supplied by Mr. Gordon E. Taylor and
the British Astronomical Association. The data include the E.S.T. of conjunction
of the planet and star, the magnitude of the star, the angular separation of the
star and planet as seen from the centre of the earth (geocentric separation), and
the horizontal parallax of the planet.

Conj. Geoc. Hor.
Planet Date E.S.T. Star Mag.  Sepn. Par.
h m ” ”

Venus July 7 9 29 Regulus 1.3 4 15
Mars Jan.26 22 33 B.D.+20°572 8.3 15 9
Apr.11 1 58 B.D.+25°1105 8.5 19 5

Dec.21 118 C.D.—22°11630 8.1 3 4

Dec.21 22 22 C.D.—22°11659 8.4 16 4

It may also be noted that Saturn passes in front of the open cluster M 21
bl;':tween Jan. 8 and Jan. 10. Unfortunately Saturn will be only about 15° from
the sun.

Venus will occult Regulus on July 7. The occultation will be visible from eastern
North America, although Venus will be low in the east in daylight. The altitude
at Montreal will be only 12°. Times and position angles are given:

ES.T. P.
h m °

Disappearance 9 15 93
Reappearance 9 27 323
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LUNAR OCCULTATIONS

When the moon passes between the observer and a star that star is said to be
occulted by the moon and the phenomenon is known as a lunar occultation. The
passage of the star behind the east limb of the moon is called the immersion and
its re-appearance from behind the west limb the emersion. As in the case of
eclipses, the times of immersion and emersion and the duration of the occultation
are different for different places on the earth’s surface. The tables given below,
adapted from the 1959 British Nautical Almanac and the American Ephemeris,
give the times of immersion or emersion or both for occultations visible at Toronto
Montreal, Edmonton and Vancouver. Stars of magnitude 5.0 or brighter are
included as well as daytime occultations of very bright stars and planets. Since
an occultation at the bright limb of the moon is difficult to observe the pre-
dictions are limited to phenomena occurring at the dark limb.

The terms a and b are for determining corrections to the times of the phenomena
for stations within 300 miles of the standard stations. Thus if Ao, ¢o, be the
longitude and latitude of the standard station and \, ¢, the longitude and latitude
of the neighbouring station then for the neighbouring station we have:

Standard Time of phenomenon = Standard Time of phenomenon at the standard
station 4a(X—Xo)+b(¢p — o)

where A —X¢ and ¢ —¢o are expressed in degrees. The quantity P is the position
angle of the point of contact on the moon’s disk reckoned from the north point
towards the east.

The observation of lunar occultations can become a fascinating hobby.
Amateurs with small telescopes may find it particularly attractive, and for them
the lists of fainter occultations given in the almanacs would be of interest. Occulta-
tions accurately timed to a fraction of a second are useful for orbital and geodetic
problems.

LUNAR OCCULTATIONS VISIBLE AT TORONTO AND MONTREAL, 1959

Toronto Montreal

1 Age

Date Star Mag. | or of
E |Moon | E.S.T. a b P ES.T. a b P
d h m m m ° h m m m °
Feb. 19 X Gem 3.6 I 12.2 Sun . . 17 33.0{—1.0/4-0.8| 105
Apr. 28 p Sgr 4.0 1 20.3 | 3 49.9/—1.7/40.2| 111 | 4 00.4/—1.8] 0.0| 108
May 12 A Gem 3.6 I 5.1 Sun . . .. |19 14.2(—1.2|—1.0] 80
June 21 p Sgr 4.0 I 15.7 |22 31.3/—1.3|+2.0| 52 [22 43.0{—1.4|+2.0] 45
June 21 p Sgr 4.0 E [ 15.7 |23 30.7;—1.4(4-0.2| 299 (23 39.3{—1.5/—0.1| 304
Sep. 22 a Tau 1.1 I 20.2 (23 19.1/—-0.214+1.4| 91 |23 23.5/—0.4|+1.4| 92
Sep. 23 a Tau 1.1 E |20.2 |022.5~0.4/+2.0[ 244 | 0 29.2|—0.6{+2.1| 243
Oct. 5 6 Lib 4.3 | I 3.5 |19 01.3{—0.9[—1.4| 101 Low | .. .. ..
Oct. 20 a Tau* 1.1 I 18.0 | 9 27.7/40.4[—2.2| 126 | 9 21.6|4+0.4|—1.8| 115

*Daytime Occultation.

LUNAR OCCULTATIONS VISIBLE AT EDMONTON AND VANCOUVER, 1959

I Age Edmonton Vancouver
Date Star Mag. | or of
E |Moon| M.S.T.| a b P | PS.T. a b P
d m m m ° h m m m °

Mar. 20 | « Cnc 4.3 | I ) 11.8 |23 56.8/—1.8/4+0.5; 51 |22 39.0|—1.8{—0.2]| 76
June 10 a Cnc 4.3 I 4.7 | Noocc.| .. . 21 29.6] 0.0/—1.8| 112
Sep. 11 p Sgr 4.0 | I 9.2 (22 45.4|—1.1{—0.9/ 86 |21 35.8/—1.4/—0.6| 85
Sep. 22 | a Tau 1.1 | E | 20.2 |22 31.9| 0.0{41.2| 288 | Noocc.| .. .. ..
Sep. 26 | A Gem 3.6 | I |23.4)316.1)—0.5/+1.8) 80 | 2 05.1/—0.3|+1.6| 85
Sep. 26 | X Gem 3.6 | E|23.4|425.1/—1.0/4+0.9| 286 | 3 11.5/—0.8(+1.2| 279
Oct. 20 | « Tau 1.1 | I | 18.07 02.6/—0.5—2.6| 121 | 6 09.5/—0.6!—4.2| 144
Oct. 20 | « Tau 1.1 E | 18.0| 7 59.7/—0.6/—0.6| 234 | 6 50.1|—1.3+4+1.3| 211
Dec. 13 | a Tau 1.1 | I | 13.7 |17 44.5{—0.1{41.4{ 99 {16 39.5|+0.2|+1.2] 99
Dec. 13 | a Tau 1.1 E | 13.7 |18 42.1]—0.1|42.2| 238 |17 33.8/+0.1{+2.0| 238

=2
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METEORS, FIREBALLS AND METEORITES

By PETER M. MILLMAN

Meteoroids are small solid particles moving in orbits about the sun. On
entering the earth’s atmosphere at velocities ranging from 10 to 45 miles per
second they become luminous and appear as meteors or fireballs and, if large
enough to avoid complete vapourization, in rare cases they may fall to the earth
as meteorites.

Meteors are visible on any night of the year. At certain times of the year
the earth encounters large numbers of meteors all moving together along the
same orbit. Such a group is known as a meteor shower and the accompanying
list gives the most important showers visible in 1959.

On the average an observer sees 7 meteors per hour which are not associated
with any recognized shower. These have been included in the hourly rates
listed in the table. The radiant is the position among the stars from which
the meteors of a given shower seem to radiate. The appearance of any very
bright fireball should be reported immediately to the nearest astronomical group
or organization. If sounds are heard accompanying such a phenomenon there
is a possibility that a meteorite may have fallen and the astronomers must rely
on observations made by the general public to track it down.

There is a possibility that the Giacobinid meteor shower will appear in some
strength in 1959. However, any predictions of a spectacular display must be
accompanied by a word of caution. In the past the great displays of 1933 and
1946 took place when the earth crossed the comet orbit some distance behind
the comet. In 1959 the earth crosses the orbit of comet Giacobini-Zinner approxi-
mately 22 days ahead of the comet, just after 1 hour E.S.T., October 10. Hence,
if any shower appears, it will be on the night of October 9-10 and the peak may
occur at any time between midnight and 7 a.m. E.S.T. It is suggested that all
meteor observers carry out a programme of work on this night.

METEOR SHOWERS FOR 1959

Shower Maximum Radiant Single | Normal
Ob- | Duration
Shower Position Daily server to
Date |E.S.T.Moon| at Max. Motion Hourly| strength
a 8 a b Rate | of Max.
o o o o (days>
Quadrantids (Jan. 3| 18 |L.Q. 1232 450 40 0.6
Lyrids Apr. 22| 12 |F.M. |274 +34[+1.1 0.0 15 2.3
n Aquarids |May 5| 11 |N.M.336 00/4-0.9 +40.4 20 18
5 Aquarids [Jul. 29| 19 |L.Q. |339 —17|+4+0.85 +0.17| 20 | 20
Perseids Aug. 12| 15 [F.Q. |046 +58{+1.35 +0.12| 50 5.0
Giacobinids |Oct. 10| 07 |F.Q. (262 +54|+2.1 —0.1 ? 0.05
Orionids Oct. 21| 02 |L.Q. {095 +15{+1.23 +0.13| 25 ]
Taurids Nov. 6| 02 |F.Q. |063 +14/4-0.67 40.13| 15 (30)
Leonids Nov. 17| 01 |F.M.|152 +22/4-0.70 —0.42| 15 4
Geminids Dec. 13| 19 |F.M.|113 +32|41.05 —0.07| 50 6.0
Ursids Dec. 23| 00 |L.Q. |217 476 15 2.2
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THE BRIGHTEST STARS

By DoNaLD A. MACRAE
The 286 stars brighter than apparent magnitude 3.55.

Star. 1f the star is a visual double the letter 4 indicates that the data are
for the brighter component. The brightness and separation of the second
component B are given in the last column. Sometimes the double is too close
to be conveniently resolved and the data refer to the combined light, AB; in
interpreting such data the magnitudes of the two components must be considered.

Visual Magnitude (V). These magnitudes are based on photoeleciric obser-
vations, with a few exceptions, which have been adjusted to match the yellow
colour-sensitivity of the eye. The photometric system is that of Johnson and
Morgan in 4p. J., vol. 117, p. 313, 1953. It is as likely as not that the true
magnitude is within 0.03 mag. of the quoted figure, on the average. Variable
stars are indicated with a ‘““v"".” The type of variability, range, R, in magnitudes,
and period in days are given.

Colour index (B-V). The blue magnitude, B, is the brightness of a star as
observed photoelectrically through a blue filter. The difference B-V is therefore
a measure of the colour of a star. The table reveals a close relaton between B-1"
and spectral type. Some of the stars are slightly reddened by interstellar dust.
The probable error of a value of B-V is only 0.01 or 0.02 mag.

Type. The customary spectral (temperature) classification is given first.
The Roman numerals are indicators of luminosity class. They are to be in-
terpreted as follows: Ia—most luminous supergiants; Ib—Iless luminous super-
giants; II—bright giants; IIl—normal giants; IV—subgiants; V—main sequence
stars. Intermediate classes are sometimes used, e.g. Iab. Approximate absolute
magnitudes can be assigned to the various spectral and luminosity class combina-
tions. Other symbols used in this column are: p—a peculiarity; e—emission
lines; v—the spectrum is variable; m—Ilines due to metallic elements are ab-
normally strong; f—the O-type spectrum has several broad emission lines; n or
nn—unusually wide or diffuse lines. A composite spectrum, e.g. M1Ib+B,
shows up when a star is composed of two nearly equal but unresolved compo-
nents. In the far southern sky, spectral types in italics were provided through
the kindness of Prof. R. v. d. R. Woolley, Australian Commonwealth Observa-
tory. Types in parentheses are less accurately defined (g—giant, d—dwarf,
c-exceptionally high luminosity). All other types were very kindly provided
especially for this table by Dr. W. W. Morgan, Yerkes Observatory.

Parallax (w). From “General Catalogue of Trigonometric Stellar Paral-
laxes’’ by Louise F. Jenkins, Yale Univ. Obs., 1952.

Absolute visual magnitude (My), and distance in light-years (D). If = is
greater than 0.030" the distance corresponds to this trigonometric parallax and
the absolute magnitude was computed from the formula My = V + 5 4+ 5 log =.
Otherwise a generally more accurate absolute magnitude was obtained from the
luminosity class. In this case the formula was used to compute = and the distance
corresponds to this ‘‘spectroscopic” parallax. The formula is an expression of
the inverse square law for decrease in light intensity with increasing distance.
The effect of absorption of light by interstellar dust was neglected, except for
three stars, ¢ Per, ¢ Sco and ¢ Oph, which are significantly reddened and would
therefore be about a magnitude brighter if they were in the clear.

Annual proper motion (v), and radial velocity (R). From ‘“General Catalogue
of Stellar Radial Velocities”” by R. E. Wilson, Carnegie Inst. Pub. 601, 1953.
Italics indicate an average value of a variable radial velocity.

The star names are given for all the officially designated navigation stars and
a few others. Throughout the table, a colon (:) indicates an uncertainty.

We are indebted to Dr. Daniel L. Harris, Yerkes Observatory, particularly
for his compilation of the photometric data from numerous sources.
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THE NEAREST STARS

By R. M. PeTriE AND JEAN K. McDoNALD

Perhaps the most difficult problem in observational astronomy is the deter-
mination of the distances to the stars. The reason, of course, is that the distances
are so enormous as to require the measurement of vanishingly small angular
displacements. As the earth goes in its orbit around the sun the stars show a
small change in their positions and it is this small apparent movement which
is called the annual parallax. If we can measure the parallax we can at once
calculate the distance to the star concerned.

Astronomers speak of stellar distances in terms of light-years or, alternatively,
parsecs. A light-year is the distance light travels in one year with its speed of
186,000 miles per second. If we know the parallax in seconds of arc we obtain the
distance in light-years by dividing 3.26 by the parallax. Thus the star Sirius,
which has an annual parallax of 0.’375, is 8.7 light-years distant. The reciprocal
of the parallax gives the distance in parsecs; Sirius is 2.7 parsecs from the sun.

The apparent motion, per year, of a star across the sky, called proper motion,
is a good indication of a star’s distance. Obviously, the nearer stars will appear
to move more rapidly than their more distant fellows and this fact has many
times been instrumental in the discovery of nearby stars.

The table accompanying this note lists, in order of distance, all known stars
within sixteen light-years. Including the sun it contains fifty-five stars, but it
does not contain the unseen companions of double and multiple stars entered
in the table. The table is taken from a paper by Professor van de Kamp, pub-
lished in 1953. In addition to the name and position for each star, the table
gives spectral type, Sp.; parallax, =; distance in light-years, D; proper motion
in second of arc per year, u; total velocity with respect to the sun in km./sec.,
R; apparent visual magnitude, m; and finally, luminosity in terms of the sun, L.
In column four, wd indicates a white dwarf, and e indicates an emission-line
star.

The stars within sixteen light-years form an important astronomical table
because the annual parallaxes are large enough to be well determined. This
means that we have accurate knowledge of the distances, speeds, and lumino-
sities of these stars. Furthermore this sample is probably quite representative of
thedstellar population in our part of the galaxy, and as such is well worth our
study.

It is interesting to note that most of the stars are cool red dwarfs, of type M.
This must be the most populous of all the stellar varieties. Only ten of these
nearby stars are bright enough to be seen with the unaided eye (magnitude less
than five). Only three stars, Sirius, Altair, and Procyon, are brighter than the
sun while the great majority are exceedingly faint. Not one giant star is contained
in the list nor is there a B-type star. This 1s a consequence of the extreme rarity
of very hot and very bright stars. One may conclude that stars brighter than
the sun are very scarce.

Another striking fact is the prevalence of double and multiple stars, there
being sixteen such systems if we count unseen components. Obviously double
and multiple stars are quite common in the stellar population, and must be
explained by any acceptable theory of stellar formation and evolution.
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THE NEAREST STARS

1950
Star a é Sp. T D n R m L
h m ° 4 ” Ly. ” km./sec.
Sun GO -26.9 | 1.0
aCen A 14 36 | —60 38 | GO ]0.760 | 4.3 | 3.68 34 0.3 ] 1.0
B K5 1.7 1 0.28
C 14 26 | —62 28 | Mbe 11 0.000052
Barnard's * 17 55| + 4 33 | M5 .545 | 6.0 {10.30 141 9.5 .00040
Wolf 359 10 54 | 4+ 7 20 | M6e | .421 7.7 4.84 56 13.5 | 0.000017
Luy. 726-8A 1 36| —18 13 | M6e | .410 | 7.9 | 3.35 48 12.5 | 0.00004
B Meé6e 13.0 | 0.00003
Lal. 21185* 11 01| 436 18 [ M2 .398 | 8.2 14.78 103 7.5 | 0.0048
Sirius A 6 43 | —16 39 | AO .375 8.7 | 1.32 18 —1.6 |23.
B wd 7.1 0.008
Ross 154 18 47 | —23 53 | Mbe | .351 9.3 | 0.67 10 10.6 | 0.00036
Ross 248 23 39 | +43 55 | M6e | .316 | 10.3 | 1.58 84 12.2 | 0.00010
e Eri 3 31| —9 38| K2 .303 | 10.8 | 0.97 21 3.8 .25
Ross 128 11 45| + 1 07 | M5 298 | 10.9 | 1.40 26 11.1 | 0.00030
61 Cyg* A 21 05| 438 30 | K6 293 | 11.1 | 5.22 106 5.6 | 0.052
MO 6.3 | 0.028
Luy. 789-6 22 36| —15 37 | M6 .292 | 11.2 | 3.27 80 12.2 | 0.00012
Procyon A 7 37|+ 5 21|F5 .288 | 11.3 | 1.25 20 0.5 5.8
B wd 10.8 | 0.00044
e Ind 22 00| —57 00 | K5 .285 | 11.4 | 4.67 87 4.7 | 0.12
2398 A 18 42 | 459 33 | M4 .280 | 11.6 | 2.29 38 8.9 | 0.0028
B M4 9.7 | 0.0013
Groom. 34 A 0 16 | +43 44 | M2e | .278 | 11.7 | 2.91 51 8.1 ! 0.0058
B M4e 10.9 | 0.00044
7 Ceti 1 42| —16 12 | G4 .275 1 11.8 |1 1.92 37 3.6 |1 0.36
Lac. 9352 23 03| —36 09 | M2 273 | 11.9 | 6.87 118 7.2 0.013
BD --50°1668 7 25| 4+ 5 29 | M4 .263 | 12.4 | 3.73 72 10.1 { 0.0010
Lacaille 8760 21 14| -39 04 | M1 .255 | 12.8 | 3.46 68 6.6 | 0.028
Kapteyn's 5 10 | —45 00 { MO .251 | 13.0 | 8.79 275 9.2 [ 0.0025
Kruger 60 A 22 26| 457 27 | M4 .249 | 13.1 | 0.87 29 9.9 | 0.0013
B Mb5e 11.4 | 0.00033
Ross 614* 6 27| — 2 47 | Mb5e | .248 [ 13.1 | 0.97 30 10.9 | 0.00052
BD—12°4523 16 28 ({ —12 32 | M5 244 | 13.4 | 1.24 27 10.0 | 0.0013
van Mannen's 0 46 | + 5 10 | wdF | .236 | 13.8 | 2.98 64 12.3 | 0.00016
Wolf 424 A 12 31| 4+ 9 18 | M6e | .223 | 14.6 | 1.87 40 12.6 | 0.00014
B Mé6e 12.6 | 0.00014
Groom. 1618 10 08 | +49 42 | K5 .222 | 14.7 | 1.45 41 6.8 | 0.030
CD—37°15492 | 0 02 | —37 36 | M3 .219 [ 14.9 | 6.09 134 8.6 | 0.0058
CD—46°11540 | 17 25 | —46 51 | M4 21311531 1.15 9.7 | 0.0023
BD+20°2465* | 10 17 | +20 07 | M4e .211 1 15.4 | 0.49 15 9.5 | 0.0028
CD—44°11909 | 17 34 | —44 16 | M5 .209 | 15.6 | 1.14 11.2 | 0.00058
CD—49°13515 | 21 30 | —49 13 | M3 .209 | 15.6 | 0.78 9 0.0044
AOe 17415-6 17 37 | +68 23 | M3 .206 | 15.8 | 1.31 34 9.1 | 0.0040
Ross 780 22 50 [ —14 31 | M5 .206 | 15.8 [ 1.12 28 10.2 [ 0.0014
Lal. 25372 13 43 | +15 10 | M2 .205 | 15.9 | 2.30 55 8.6 | 0.0063
CC 658 11 43 | —64 33 | wd .203 | 16.0 | 2.69 11 0.0008
o2 Eri A 4 13| —7 44 | KO .200 | 16.3 | 4.08 105 4.5 1 0.30
B wdA 9.2 | 0.0040
C Mbe 11.0 | 0.0008
70 Oph A 18 03| + 2 31| K1 L1199 | 16.4 | 1.13 28 4.2 1 0.40
B K5 5.9 | 0.083
Altair 19 48 | + 8 44 | A5 .198 | 16.5 | 0.66 31 0.9 | 8.3
BD+4-43°4305 | 22 45 | 444 05 | M5e | .198 | 16.5 | 0.84 20 10.2 | 0.0016
AC 79°3888 11 44 | +78 57 | M4 |0.196 | 16.6 | 0.87 121 11.0 | 0.0008

*Star has an unseen component.
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VARIABLE STARS

Maps of the fields of four bright variable stars are given below. In each. case
the magnitudes of several suitable comparison stars are given. Note that the
decimal points are omitted: a star 362 is of mag. 3.62. Use two comparison stars,
one brighter and one fainter than the variable, and estimate the brightness of
the variable in terms of these two stars. Record the date and time of observation.
When a number of observations have been made, a graph may be plotted showing
the magnitude estimate as ordinates against the date (days and tenths of a day)
as abscissae. Each type of variable has a distinctive shape of light curve.

In the tables the first column, the Harvard designation of the star, gives the
1900 position: the first four figures give the hours and minutes of R.A., the last
two figures give the Dec. in degrees, italicised for southern declinations. The
column headed Max. gives the mean maximum magnitude. The Period is in
days. The Epoch gives the predicted date of the earliest maximum occurring
this year; by adding the period to this epoch other dates of maximum may be
found. The list of long-period variables has been prepared by the American
Association of Variable Star Observers and includes the variables with maxima
brighter than mag. 8.0, and north of Dec. —20°. These variables may reach
maximum two or three weeks before or after the listed epoch and may remain at
maximum for several weeks. The second table contains stars which are repre-
sentative of other types of variable. The data are taken from ‘‘The General
Catalogue of Variable Stars” by Kukarkin and Parenago and for eclipsing binaries
from Rocznik Astronomiczny Obserwatorium Krakowskiego, 1958, International
Supplement.
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LONG-PERIOD VARIABLE STARS

Max.| Per. | Epoch Max.| Per. | Epoch
Variable m d 1959 Variable m d 1959
001755 T Cas 7.8 | 445 .. 142539 V Boo | 7.9 | 260 |Aug. 17
001838 R And | 7.0 | 410 |Jan. 1 || 143227 R Boo | 7.3 | 224 [May 11
021143 W And | 7.5 | 397 |Sept. 16 || 151731 S CrB | 7.5 | 361 |May 24
021403 o Cet 3.7 | 332 |Aug. 21 || 154639 V CrB | 7.4 | 358 Mar. 1
022818 U Cet 7.5 | 235 |June 18 || 154615 R Ser | 6.8 | 357 |Mar. 28
023133 R Tri 6.3 | 266 |Apr. 13 || 162119 U Her | 7.6 | 405 |Sept. 14
045514 R Lep 6.7 | 428 |Dec. 23 || 162112 V Oph | 7.5 | 298 |July 1
050953 R Aur 7.8 | 458 |July 26 || 163266 R Dra | 7.6 | 245 |Apr. 11
054920a U Ori 6.6 | 372 |May 18 || 164715 S Her | 7.6 | 307 {July 27
061702 V Mon | 7.1 | 334 |Jan. 20 || 170215 R Oph | 7.6 | 302 |May 28
065355 R Lyn | 7.9 | 378 {Oct. 1| 171723 RS Her| 8.0 | 219 |Jan. 12
070122a R Gem | 7.1 | 370 [Apr. 10 || 180531 T Her | 8.0 | 165 |[June 6
072708 SCMi | 7.5 | 335 |Oct. 26 || 181136 W Lyr | 8.0 | 197 {Jan. 24
072820b Z Pup 7.9 | 512 .. 183308 X Oph | 6.9 | 335 |Aug. 26
081112 R Cnc 6.8 | 361 |Apr. 6 || 190108 R Aql | 6.3 | 300 |Sept. 23
081617 V Cnc 8.0 | 272 |Apr. 16 || 191019 R Sgr | 7.2 | 269 |Feb. 22
084803 S Hya 7.9 | 258 |Jan. 9| 193449 R Cyg | 7.3 | 425 |Dec. 7
085008 T Hya | 7.7 | 289 [Mar. 23 || 194048 RT Cyg| 7.4 | 190 |Jan. 31
003934 R LMi | 7.2 | 372 |Dec. 13 || 194632 x Cyg | 5.3 | 406 |Sept. 23
094211 R Leo 5.9 | 313 |May 31 || 200938 RS Cyg| 7.4 | 420 {Nov. 9
103769 R UMa | 7.6 | 301 [Oct. 14 || 201647 U Cyg | 7.6 | 463 |Apr. 24
121418 R Crv 7.6 | 317 |June 15 || 204406 T Aqr | 7.9 | 202 (May 8
122001 SS Vir 6.9 | 358 {July 16 || 210868 T Cep | 5.8 | 390 |Nov. 7
123160 T UMa | 7.9 | 257 |[May 1| 230110 R Peg | 7.9 | 377 |July 6
123307 R Vir 6.9 | 145 |Mar. 25 || 230759 V Cas | 7.9 | 228 |May 26
123961 S UMa | 7.9 | 226 |June 14 [ 231508 S Peg | 8.0 | 320 |Mar. 27
131546 V CVn | 7.1 | 193 |Mar. 23 || 233451 SV Cas | 7.5 | 278 [May 29
132706 S Vir 7.1 | 377 |Aug. 12 || 233815 R Aqr | 7.3 | 386 |Jan. 7
134440 R CVn | 7.7 1 326 |Apr. 23 || 235350 R Cas | 6.5 | 430 |July 22
OTHER TYPES OF VARIABLE STARS
Max. | Min. Period Epoch 1959
Variable m m Type | Sp. CL d E.S.T.

005381 U Cep | 6.8 | 9.8 Ecl |B8+gG2| 2.49295 Jan.5.06*
025838 p Per 3.2 | 3.8 | SemiR M4 50
035512 X Tau 3.5 | 4.0 Ecl B3 3.952952 | Jan. 2.84*
043911 RZEri | 8.0 | 9.7 Ecl |dF5+G8| 39.2826 Jan. 13.39*
060822 % Gem | 3.1 | 3.9 | SemiR M3 234 Mar. 5*
061907 T Mon | 5.8 | 6.8 | 6Cep | F7-K1 | 27.018 Jan.26.96
065820 ¢ Gem | 3.7 | 4.1 | 6 Cep | F7-G3 10.153527 | Jan. 3.20
154428 R CrB | 5.8 |14 R CrB | cGOep
171014 « Her 3.0 | 4.0 | SemiR M5 100
184205 R Sct 5.0 | 8.4 | RVTau | GO-M5 | 144
184633 B Lyr 3.4 | 4.3 Ecl B8p 12.931163 | Jan. 4.89*
192242 RR Lyr| 7.3 | 8.1 |RR Lyr| A2-F0 0.56683500| Jan. 1.00
194700 # Aql 3.7 | 44 | §Cep | F6-G4 7.176678 | Jan. 2.89
201437a PCyg | 3.5 | 6.0 | Nova | Bleq
222557 & Cep 3.8 1 4.6 | §Cep | F5-G2 5.366306 | Jan. 5.80

*Minima
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REPRESENTATIVE DOUBLE STARS

Star a 1950 & Mag. and Spect. d D Remarks
h m o " LY.
m And |00 34.2|+33 27/4.4B3; 8.5 36 470 t
n Cas |00 46.0{+57 33|3.6F8; 7.2M0 8 18|526y; b6AU
a UMi {01 48.8/+89 02|var. F8; 8.8 19 407|Polaris
v Ari |01 50.8]+19 03[4.8A0; 4.8A0 8.3 | 150
a Pis |01 59.4|+02 31(5.2A2; 4.3A2 2.4 | 130 tt
v And (02 00.8|4+42 05/2.3K0; 5.4A0; 6.6 10, 0.7 | 410(56y; 23AU
6 Tri 02 09.5[4+30 04{5.4G4; 7.0F3 3.6 330 tt
n Per 02 47.0/4-55 41/3.9K0; 8.5 28 540
32 Eri 03 51.8/—03 06/5.0G5; 6.3A 6.7 300
B Ori |05 12.1{—08 15/0.3B8; 7.0 9 540 t
f Ori 05 32.8|—05 25|5.4;6.8;6.8;7.9; 0 13, 17 | 540|Trapezium
B Mon |06 26.4/—07 00/4.7B2;5.2;5.6 7,25 | 470 T
12 Lyn |06 41.8/4+59 30/5.3A2;6.2; 7.4 1.7, 8 | 180, T
a CMa |06 43.0|—16 39| —1.6A0; 8.5F 11 9150y ; 20AU
6 Gem [07 17.1{+22 05|3.5F0; 8.0M0 6.8 58 t
a Gem (07 31.4{4+32 00(2.0A0; 2.8A0; 9M10 4,70 | 47|340y; 79AU
{ Cnc {08 09.3|+17 48/5.6G0;6.0; 6.2 1,5 78|60y; 21AU
v Leo 10 17.2|4+20 06{2.6K0; 3.8G5 4 160[400y
£ UMa |11 15.5|4+31 48(4.4G0; 4.9G0 2 25(1160y; 20AU
t Leo 11 21.3/410 48/4.1F3; 6.8F3 2 69
v Vir 12 39.1{—01 10/3.6F0;3.7F0 6 34{171y;42AU
a CVn |12 53.7|+38 35/2.9A0; 5.4A0 20 140 tt
¢ UMa (13 21.9|+55 11(2.4A2; 4.0A2 14 78 Tt
m Boo (14 38.4|416 38/4.9A0; 5.1A0 6 360 t
¢ Boo |14 42.8|+27 17/2.7K0; 5.1A0 3 220
£ Boo |14 49.1|+19 18/4.8G5; 6.7 3 22|151y; 31AU
0 Ser 15 32.4|+10 42|4.2F0; 5.2F0 4 170
£ Sco 16 01.6|—11 14|5.1F3; 4.8; 7G7 1, 7| 84{44.7y; 19AU
a Her 17 12.4|4-14 27\var.M5; 5.4G 5 540 t
0 Her |17 13.0{+24 54|3.2A0;8.1G2 11 100{t Optical
e Lyr 18 42.714+39 37/5.1, 6.0A3; 5.1, 5.4A5| 3, 2 | 200|Pairs 207"
B Cyg |19 28.7|+27 51{3.2K0; 5.4B9 34 410 t
a Cap |20 14.9]—12 40(3.8G5; 4.6G0 376 Optical
v Del 20 44.3(415 57|14.5G5; 5.5F8 10 110
61 Cyg |21 04.6{+38 30/5.6K5: 6.3K5 23 11
B Cep |21 28.1|470 20'var.B1; 8.0A3 14 540 t
¢ Aqr |22 26.2|—-00 17|4..4F2; 4.6F1 3 140
6 Cep 122 27.3|+58 10,var.GO; 7.5A0 41 650
8 Lac |22 33.6/+39 23/5.8B3; 6.5B5 22 1100 t
¢ Cas 23 56.5|4+55 295.1B2; 7.2B3 3 820

t or 11, one, or two of the components are themselves very close visual double or
more generally, spectroscopic binaries.
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STAR CLUSTERS

The star clusters for this observing list have been selected to include the
more conspicuous members of the two main classes—open clusters and globular
clusters. Most of the data are from Shapley’s Star Clusters and from Trump-
ler’s catalogue in Lick Bulletin No. 420. In the following table N.G.C. indicates
the serial number of the cluster in the New General Catalogue of Clusters and
Nebulae; M, its number in Messier’s catalogue; Con., the constellation in which
it is located; @ and §, its right ascension and declination; Cl., the kind of cluster,
Op for open or galactic and Gl for globular; Diam., the apparent diameter in
minutes of arc; Mag. B.S., the magnitude of the fifth brightest star in the case
of open clusters, the mean of the 25 brightest for globulars; No., the number
of stars in the open clusters down to the limiting magnitudes of the photographs
on which the particular clusters were studied; Inf. mag., the total apparent
magnitude of the globular clusters; and Dist., the distance in light years.

N.G.C. | M | Con. a 1960 6 |Cl |Diam.|Mag.| No. | Int. | Dist

h m ° '’ | B.S. mag.| Ly.
869 hPer |02 16.2 | +56 58| Op | 30 7 4,300
884 xPer | 02 19.6 | +56 56| Op 30 7 4,300
1039 34 | Per 02 39.4 | +42 37| Op 30 9 80 1,500
Pleiades| 45 | Tau {03 45.1 | +23 59| Op | 120 4.2 | 250 490
Hyades Tau |04 18 | 415 31| Op | 400 4.0 | 100 120
1912 38 | Aur |05 26.0 | +35 48| Op 18 9.7 { 100 2,800
2099 37 | Aur |05 49.7 | +32 33|0p| 24 9.7 | 150 2,700
2168 35 | Gem |06 06.4 | +24 21| Op | 29 9.0 120 2,700
2287 41 |CMa|06 45.3 | —20 42| Op | 32 9 50 1,300
2632 | 44 |Cnc |08 37.8 | +20 07|Op| 90 6.5 350 490
5139 wCen | 13 24.3 | —47 16| Gl 25 12.9 3 22,000
5272 3|CVn |13 40.4|+28 35| Gl 10 | 14.2 4.5 | 40,000
5904 5 | Ser 15 16.5 | +02 13| Gl 13 14.0 3.6 | 35,000
6121 4 | Sco 16 21.2 | —26 26| Gl 14 13.9 5.2 | 24,000
6205 13 | Her |16 40.2 | +36 32| Gl 10 |13.8 4.0 | 34,000
6218 | 12 |Oph |16 45.2 | —01 53| Gl 9 |14.0 6.0 | 36,000
6254 10 | Oph |16 55.0 | —04 03| Gl 8 |14.1 5.4 | 36,000
6341 | 92 |Her |17 159|443 11| Gl 8 |13.9 5.1 | 36,000
6494 | 23 |Sgr |17 546 | —1901|Op| 27 |10.2| 120 2,200
6611 16 | Ser 18 16.6 | —13 48| Op 8 10.6 55 6,700
6656 22 | Sgr 18 34.0 | —23 57| Gl 17 12.9 36 | 22,000
7078 15 {Peg |21 28.0 | +11 59| Gl 7 14.3 3.2 | 43,000
7089 2 |Aqr |21 31.47-0100|Gl 8 |14.6 5.0 | 45,000
7092 | 89 |Cyg |21 30.8|+48 15|Op | 32 6.5| 25 1,000
7654 | 52 | Cas 123 224|461 2310p!| 13 11101 120 4,400




GALACTIC NEBULAE

The galactic nebulae here listed have been selected to include the most
readily observable representatives of planetary nebulae such as the Ring Nebula
in Lyra, diffuse bright nebulae like the Orion nebula and dark absorbing nebulo-
sities such as the Coal Sack. These objects are all located in our own galactic
system. The first five columns give the identification and position as in the
table of clusters. In the CI column is given the classification of the nebula,
planetary nebulae being listed as PI, diffuse nebulae as Dif, and dark nebulae
as Drk. Size indicates approximately the greatest apparent diameter in minutes
of arc; and m 7 is the magnitude of the planetary nebula and m * is the magnitude
of its central star. The distance is given in light years, and the name of the
nebula is added for the better known objects.

N.G.C.|M | Con a 1960 & Cl | Size | m | m | Dist. Name
h m ° ! ’

650 {76| Per |01 39.7 | 451 22| Pl 1.5 11 | 17 |15,000

1952 | 1| Tau |05 32.1 | +22 00 6 [ 11 ] 16 | 4,100| Crab

1976 |42|Ori [05 33.3 | —05 25| Dif | 30 1,800{ Orion

B33 Ori |05 38.9 | —02 29| Drk| 4 300 Horsehead
2261 Mon| 06 37.0 | +08 46| Dif| 2 Hubble’s var.

2392 Gem [ 07 26.8 | +21 00| P! 0.3 8|10 | 2,800
2440 Pup |07 40.1 | —18 07| PI 0.9 11 | 16 | 8,600
3587 |97|{UMa| 11 12.5 | 455 14| P1 3.3 11 | 14 [12,000] Owl

Cru |12 49 | —63 Drk| 300 300[ Coalsack
6210 Her |16 42.8 | +23 52| PI 0.3 10 | 12 | 5,600

B72 Oph (17 21.2 | —23 35| Drk{ 20 400| S nebula
6514 |20|Sgr |18 00.0 | —23 02| Dif | 24 3,200| Trifid
B86 Sgr |18 00.5 | —27 53 |Drk| 5

6523 | 8|Sgr |18 01.2 | —24 23| Dif | 50 3,600/ Lagoon

6543 Dra |17 58.6 | 466 37| Pl 04] 9| 11| 3,500

6572 Oph |18 10.2 | 4-06 50| Pl 0.2/ 9|12 | 4,000
B92 Sgr |18 13.2 | —18 15| Drk| 15 -

6618 |17 |Sgr |18 185 | —16 12|Dif | 26 3,000( Horseshoe
6720 |57 |Lyr |18 52.1 | 432 59|Pl 14| 9 {14 | 5,400| Ring
6826 Cyg |19 43.7 | +50 26| Pl 04| 9 11| 3,400

6853 |27|Vul |19 57.9|+22 36|P1 | 8 | 8| 13| 3,400 Dumb-bell
6960 Cyg |20 44.0 | 430 34|Dif | 60 Network

7000 Cyg |20 57.4 | +44 10|Dif [ 100 N. America
7009 Aqr |21 020|—11 32|P1 | 05 8|12 3,000
7662 And |23 24.0 | +42 19|P1 | 03| 9|13 | 3,900
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EXTERNAL GALAXIES

Among the hundreds of thousands of systems far beyond our own galaxy
relatively few are readily seen in small telescopes. The following list contains
a selection of the closer brighter objects of this kind. The first five columns
give the catalogue numbers, constellation and position on the celestial sphere. In
the column CI, E indizates an elliptical nebula, I an irregular object, and Sa, Sb,
Sc spiral nebulae, in which the spiral arms become increasingly dominant com-
pared with the nucleus as we pass from @ to ¢. The remaining columns give
the apparent magnitude of the nebula, its distance in light years and the radial
velocity in kilometers per second. As these objects have been selected on the
basis of ease of observation, the faint, very distant objects which have spec-
g:aclulgrlg large red shifts, corresponding to large velocities of recession, are not
included.

NG.C| M |Con| a 1060 & | Cl | Dimens. |Mag| Msance | ye

h m d ro of Ly. |km /sec

221 | 32 {And {00 40.5| 440 39| E 3X3 8.8 1.6 — 185

224 | 31 |And |00 40.5 | +41 03| Sb |160X40 5.0 1.6 - 220

SMC Tuc |00 53 —-72 35| 1 |220%220| 1.5 0.17 + 170
5908 | 83 [Tri |01 31.6|+30 28| Sc | 6040 | 7.0 14 - 70

LMC Dor | 05 21 —69 26| I |430X530( 0.5 0.17 + 280
3031 | 81 |UMa| 09 52.4 | +69 16| Sb 16 X10 8.3 4.8 - 30

3034 | 82 |UMa| 09 52.7 | +-69 53| 1 7TX 2 | 9.0 5.2 + 290
3368 | 96 |Leo |10 44.6 | +12 02| Sa 7X 4 {100| 114 + 940
3623 | 65 [Leo |11 16.8 | 413 19| Sb 8X 2 | 99| 100 + 800
3627 | 66 {Leo {11 18.2| +13 13| Sb 8X 2 | 9.1 8.6 + 650

4258 CVn|12 170 | +47 32| Sb | 20X 6 | 87 9.2 + 500
4374 | 84 |Vir |12 23.0|+13 06| E 3X 2| 99 120 +1050
4382 | 85 {Com |12 234 | +18 25| E 4X 2 [10.0 74 + 500
4472 | 49 [Vir |12 27.8 | 408 13| E 5X 4 [10.1| 114 + 850
4565 Com| 12 344|426 12| Sb [ 15X 1 |11.0| 152 +1100
4594 Vir [12 379 | —11 24| Sa 7X 2 | 92| 144 +1140
4649 | 60 |Vir |12 41.7 | +11 46| E 4X 3 | 95| 15.0 +1090
4736 | 94 |CVn| 12 49.0 | +41 20| Sb 5X 4 | 84 6.0 + 290
4826 | 64 |Com| 12 54.8 | +21 54| Sb 8X 4 | 9.2 2.6 + 150
5005 CVn |13 09.0 | +37 16| Sc 5 2 |11.1| 132 + 900
5055 | 63 |CVn |13 14.0 | +42 14| Sb 8X 3 | 9.6 72 + 450
5194 [ 51 |CVn|13 28.2 | +47 24| Sc | 12X 6 | 74 6.0 + 250
5236 | 83 |Hya | 13 34.8 | —29 40| Sc 10X 8 | 8 5.8 + 500
6822 Sgr |19 42.7 | —14 52| 1 20X10 |11 2.0 - 150
7331 Peg |22 35.2| 434 12| Sb 9X 2 |104| 104 + 500
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STAR MAP |
HLYON
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. CL.AND NEB. °
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The above map represents the evening sky at
Midnight..........Feb. 6

1l pmeiiiiann.... o2
10 “ oo, Mar. 7
9 “ .. Y22
8 “ ............Apr. 6

The centre of the map is the zenith, the circumference the horizon. Togidentify
the stars hold the map so that the part of the horizon you are facing is down.
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STAR MAP 2
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The centre of the map is the zenith the circumference the horizon. To identify
the stars hold the map so that the part of the horizon you are facing is down.
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STAR MAP 3

HLYON

AUGUST CL. AND NEB. o
SEPTEMBER PP
OCTOBER MAGO 1234

SOUTH

The above map represents the evening sky at

Midnight...........Aug. 5
lpm............. * 21
10 “ ...... ee....Sept. 7
9 “ ... ceea.. 28
8 “ ... .......0ct. 10
7N i 28
6 “ ............Nov. 6
5 Y .. ‘21

The centre of the map is the zenith, the circumference the horizon. To identify
the stars hold the map so that the part of the horizon you are facing is down.
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STAR MAP 4
HL¥ON

NOVEMBER
0. .

OECEMBER ®
. . O

JANUARY . [ MAG. 01234

) CL. AND NEB. o

The above map represents the evening sky at

Midnight..........Nov. 6
HpMeeenenaenss 21
10 “ ......c.....Dec. 6
9 ‘o2
8 “ tiiieiiai..Jans B
7 Y 20
6 “ veee...Feb. 6

The centre of the map is the zenith, the circumference the horizon. To identify
the stars hold the map so that the part of the horizon you are facing is down.

85

WEST



THE INTERNATIONAL TELESCOPE CO. OF PHILA.

Proudly Presents

THE WORLD'S NEWEST
TELESCOPE DESIGN

THE

REFRACTORFLEX-TELESPHERE

SPECIFICATIONS:

3.3" Achromatic Objective
F.L. 35"

3 Ramsden Type Oculars
]Ill ]/zlll ,/411

Magnifications 35X, 70X,
140X

12" Dia. Inner Sphere

18" Dia. Outer Sphere

Prismatic View Finder

Deluxe Aluminum Tripod—
complete with adjust-
ing and locking devices
including instant height
elevator control.

® For the first time in three centuries a revolutionary
change in telescope design is unveiled. This distinctly new
astronomical instrument combines basic principles of both
the refracting and reflecting telescopes — its earlier fore-

runners.

@ The Refractorflex-Telesphere shortens the distance neces-
sary for long focal lengths by reflecting light waves within
the sphere thus permitting higher magnifications with a
smaller sized instrument. lts spherical construction permits
greater mount stability — yet it is completely portable
weighing only 8 Ibs. The instrument is so versatile and
revolutionary that it can be operated from either the con-

ventional standing or the more comfortable sitting position.

@ In developing the Refractorflex-Telesphere, the emphasis
wos on design. Design for ease of handling, for portability;

SPECIAL
INTRODUCTORY
PRICE

$‘l 98.00

Completely assembled
as specified and
illustrated.

F.0.B. Philadelphia

for a good optical system, for practicability, for instrument
modernization — bringing the telescope up to date — keep-
ing pace with advances made in other scientific fields. At
last this break-through has been made.

@ With the door now open to the satellite-space age, why
continue to use felescopes whose design has been un-
changed and obsolete for 300 years? Enter this new age
with today’s only up to date telescope, the Refractorflex-
Telesphere.

® Thusly, we have presented your initial view of the Re-
fractorflex-Telesphere which we sincerely believe will be
the basis for tomorrow’s telescope. Just as today’s cars and
planes are a far cry from yesterday’s, so must tomorrow’s
telescopes be from today’s. The Refractorflex-Telesphere is

tomorrow’s first telescope.

Send all orders and correspondence to:

The International Telescope Co. of Phila. « 4112 Gilham Street « Philadelphia 35, PA., U.S.A.



RADIO ASTRONOMY
By ]J. L. Pawsey and R. N. Bracewell (members of the Common-
wealth Scientific and Industrial Research Organization, Division of
Radiophysics, Australia), 400 pp., 23 plates. $8.25
METEOR ASTRONOMY
By A. C. B. Lovell (Professor of Radio Astronomy, University of
Manchester), 480 pp., 3 plates, 175 tables. $9.75
Oxford University Press
480 University Ave., Toronto

Study the Stars with Binoculars and Telescopes
from
EATON’S OF CANADA

(Business Not Solicited in the U.S.A.)

Amateurs—Have Your Mirrors Aluminized af

VACUUM METALLIZING LTD.
300 Carlaw Ave., Toronto 8
HOward 1-6349

(Mirror returned the same day if required)

@G W éﬂm 1. That the University of Toronto
Press is one of only four printing

plants in the world using the four-line system of typesetting mathematical
formulas mechanically?

2. That this system has been deve-
loped to its highest degree of mechanization and efficiency right here at
University of Toronto Press?

3. That printing experts and scholars
from the United States, Great Britain, and other parts of the world regularly
visit our plant to see this system in operation?

@1, That this research and experi-
mentation has been made possible only by the co-operation of Canadian
scholars, scientific societies and non-profit scientific journals?

for mathematical and
sclentific printing

UNIVERSITY OF TORONTO PRESS



She Tneompparattt

A superb portable telescope by
one of the world’s leading
manufacturers of astronomical
instruments. Although it weighs
only 45 pounds its sturdy
construction, fork-type mounting
and integral electric drive

mark it as an instrument of

professional quality.

Brilliant fully corrected 4 inch
clear aperture optical system for
out of the ordinary performance.

ONLY $198.50

f.o.b., PITTSBURGH, PA., U.S.A.

Complete with Electric Drive, Slow Motions, Right Ascension and
Declination Circles, Finder Telescope and Heavy Duty Tripod.

Magnifications of 35X, 70X, 105X, and 210X

i- w. fecker, inc.

A Subsidiary of AMERICAN OPTICAL COMPANY




o

% fecker

24 INCH CASSEGRAIN-NEWTONIAN REFLECTOR
WITH WIDE FIELD CORRECTOR SYSTEM AND OB-
JECTIVE PRISM. DESIGNED AND MANUFACTURED
FOR VANDERBILT UNIVERSITY

6593 HAMILTON AVENUE

PITTSBURGH 6, PA. - U.S.A.




out the world who look to

Sty Paublications
SKY AND TELESCOPE as a

JOIN
ij& welcome monthly package of

the leading astronomers and
%OOQ informative articles pleasingly

thousands of amateurs through-
illustrated, up-to-date news

\) items, observing material, and
rﬁ?} Monthly telescope making notes. The
Astronomical largest astronomical magazine
Magazine on any planet!
SUBSCRIPTION:
In Canada and Pan American Postal One year, $6.00; two years, $11.00;
Union Countries ..............c...c...c.... three years, $16.00.

In the United States and possessions One year, $5.00; two years, $9.00;
three years, $13.00.

In all other countries ................... One year, $7.00; two years, $13.00;
three years, $19.00.

OTHER SKY PUBLICATIONS

THE HISTORY OF THE TELESCOPE, by Henry C. King—The first
book to tell the complete story of the evolution of the telescope from

early, crude instruments to the giants of today ... $9.75
MAKING YOUR OWN TELESCOPE, by Allyn J. Thompson—How to
construct a low-cost 6-inch reflecting telescope .................... $4.00
SPLENDORS OF THE SKY—A 36-page picture booklet ............ $0.75
SKY SETS I AND II-Two different collections, 24 large pictures in each
set. Solar system, Milky Way, and galaxies .......... Each set, $4.00
MOON SETS-18 large pictures showing the entire visible face of the
INOOI ..ot $3.00
LUNAR CRESCENT SETS—A matching series to Moon Sets, for the
waxing and waning phases. 10 pictures in a set .............. $2.50

ATLAS OF THE HEAVENS, from the Skalnate Pleso Observatory—16
large charts, covering both hemispheres to stellar magnitude 7.75.

DE LUXE EDITION—Printed in five colors, clothbound, with

transparent co-ordinate grid overlay, 16%” X 23”7 ... . $9.75
FIELD EDITION—Stars are white on black background, 12”7 x 18~
on stiff paper, unbound ... $5.25

NORTON’S STAR ATLAS—Stars to magnitude 6%, in book form $5.25

POPULAR STAR ATLAS—16 bound maps to stellar magnitude 5% $2.00

SPACEFLIGHT—A magazine on astronautics, edited by the British
Interplanetary Society. Write for further information.

Payment should accompany order. Write for free circular describing
these and other Sky Publications

. L . d College Ob
Sky Publishing Corporation cambdge 855 Mosachcts




WHAT IS SIDEREAL TIME?

By definition it is the hour angle
of the March equinox, which is
at right ascension 0 hours. At
vour observing station the right
ascension of the celestial meri-
dian is always your local side-
real time.

Knowing the sidereal time is an
astronomical necessity, for it
tells you quickly the hour angle
of any celestial body to which
vou wish to point your tele-
scope.

Haines Electric

Sidereal Clock $53.00

Haines Scientific
Instruments

Box 171 Englewood, New Jersey

You should have Sun Life’s
handy illustrated booklet

How to
Forecast
the

Weather

Wi'ite to
218 Sun Life Building

Montreal

SUN LIFE OF
CANADA

SKY-SCOPE

The full 3'%,” diameter reflecting type,
Astronomical tclescope that is sweepmg the
country. Shows Moon craters, Saturn’s Ring,
Jupiter's 4 moons and close ‘“‘double-stars”
with guaranteed observatory clearness.

It has a tested Y4-wave aluminized mirror,
60 power Ramsden type eyepiece and is
equatoriall unt on an all-metal stand.

Complete
as {llustrated

$2972

e o o o

(125 & 35 power

extra eye-pieces

are available at
$5.20 each)

Finder
(with brackets)
$7.50

We invite your attention to our free and
straightforward descriptive brochure which
also shows photographs of the individual
parts we use.

The Skyscope Company, Inc.
P.0. Box 55-R BROOKLYN 28, N.Y.




OPTICAL EXCELLENCE - BUY UNITRON

UNITRON has again increased its line of Re-
fractors to 17 different models including a
Satellite Telescope. There is a UNITRON to suit
your requirements—budget priced, too. Many
new accessories are now available including

three Viewfinders (42mm., 30mm., 23.5mm.)
with redesigned optical systems, a larger Astro
Camera, two Astrographic Cameras, llluminated
Diagonal, Filar Eyepiece. Use UNITRON acces-
sories to bring your telescope up to date.

NEW ITEMS

SATELLITE TELESCOPE

Built to the same exacting standards as the
larger UNITRON Refractors, it is ideal for the
Moonwatch program, meteor counting, comet
seeking and as a wide-angle viewfinder when
attached to your telescope. Magnification 6X,
field of view 12°, exit pupil diameter 8.5mm,,
focusable crosshairs, sealed-in optics and alu-
minized mirror, sturdy altazimuth mounting with
levels and graduated circles. (Special brackets
available to attach to your UNITRON at extra
ccst.) Complete unit $75.00

ASTRO-CAMERAS

Lightweight cameras designed to use the tele-
scope objective or mirror as the principal
optical element. Each has an air operated
Thornton-Pickard type shutter, 1/10~1/90 sec.
bulb and time; 3 double plateholders; ground
glass focusing back; extension tubes; special
photo-ocular; eyepiece holder; filter; clamps;
cabinet.

Model 220: for 3%” X 4%" film
Complete unit $69.50

Model 330: for 5 X 7" film
Complete unit $149.00

ASTROGRAPHIC CAMERAS

Two NEW 3% X 4%” Astrographic Cameras for
photographing star fields, constellations, comets,
nebulae, etc. Supplied complete with mounting
brackets, ground glass focusing screen, 3 double
plate-holders, cabinets, etc. :

Model 80: 3 element (Taylor-Type) coated
objective, 80mm. clear aperture, f.1. 400mm.,
£/5. Price $415.00

Model 100: 4 element (Tessar-Type) coated
objective, 100mm. clear aperture, f.1. 500mm.,
f/5. Price $585.00

INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO.

204-206 MILK STREET « BOSTON 9, MASSACHUSETTS




UNITRON IS YOUR LOGICAL CHOICE

There is much to recommend a
UNITRON Refractor as your logical
choice . . . excellent optical and
mechanical design . . . fully corrected,
coa.ted optics . . . 17 different models

1.6” ALTAZIMUTH $75
with eyepieces for 78x, 56x, 39x

2.4" ALTAZIMUTH $125
with eyepieces for 100x, 72x, 50x, 35x

2.4” EQUATORIAL $225

with eyepieces for 129x, 100x, 72x, 50x, 35x
3 ALTAZIMUTH $265
with eyepieces for 171x, 131x, 96x, 67x, 48x
3 EQUATORIAL $435
with eyepieces for 200x, 131x, 96x, 67x, 48x
3" PHOTO-EQUATORIAL $550
with eyepieces for 200x, 171x, 131x, 96x,
67x, 48x

4" ALTAZIMUTH $465
with eyepieces for 250x, 214x, 167x, 120x,
83x, 60x

4 EQUATORIAL $785
with eyepieces for 250x, 214x, 167x, 120x,
83x, 60x, 38x

4" PHOTO-EQUATORIAL $890

with eyepieces for 250x,
83x, 60x, 38x

4" EQUATORIAL with clock drive
Model 160V, eyepieces as above

4" EQUATORIAL with clock drive and $1075
metal pier, Model 166V, eyepieces as above

4" PHOTO-EQUATORIAL with clock drive $1175
and ASTRO-CAMERA, with eyepieces for
250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x

4” PHOTO-EQUATORIAL with clock $1280
drive, pier, ASTRO-CAMERA, eyepieces for
375x, 300x, 250x, 214x, 167x, 120x, 83x,
60x, 38x, 25x

6" EQUATORIAL with clock drive, $5125
pier, 2.4 view finder, with eyepieces for
625x, 500x, 416x, 357x, 277x, 200x, 138x,
100x, 62x, 42x

6’ PHOTO-EQUATORIAL as above but $5660
with 4 guide telescope, illuminated diagonal,
UNIBALANCE, ASTRO-CAMERA Model 330

6" PHOTO-EQUATORIAL as above with  $6075
addition of 3" Astrographic Camera Model 80

214x, 167x, 120x,

$985

. altazimuth and
equatorial mountings . . . Astro-
Cameras, UNIHEX, and many other
accessories.

to select from .

¢ UNITRON's FREE

e and Catalogon

Observer's Guid
ASTRONOM\(A\. TELESCOPES

This valuable 38-page book
is yours for the asking!

With artificial satellites already launched and space
travel almost a reality, astronomy has become today's
fastest growing hobby. Exploring the skies with a tele-
scope is a relaxing diversion for father and son alike.
UNITRON's handbook contains full-page illustrated
articles on astronomy, observing, telescopes and acces-
sories. It is of interest to both beginners and advanced
amateurs.

Contents include—

o Observing the sun,
moon, planets and
wonders of the sky

Constellation map

Hints for observers
Glossary of telescope terms
How to choose a telescope
Amateur clubs and research
programs

o o 0o o o

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET « BOSTON 9, MASS.

Please rush to me, free of charge, UNITRON's new Observer's

I Guide and Telescope Catalog. I
S
I City State. '

L-——--——_—J

HOW TO ORDER

Send check or money order in full.
Shipments made express collect. Send
20% deposit for C.0.D. shipment.

UNITRON instruments are fully guar-
anteed for quality, workmanship,
and performance.

See back cover

UNITRON

INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO.
204-206 MILK STREET « BOSTON 9, MASSACHUSETTS




See the Stars, Moon, Close Up!
3" REFLECTING TELESCOPE

60 to 160 Power—An Unusual Buy!
Famous Mt. Palomar
Type
You’ll see the Rings of
Saturn, the fascinating
planet Mars, huge craters
on the Moon, Star Clusters,
Moons of Jupiter in detail.
Aluminized and overcoated
37 diameter high-speed
f/10 mirror. Equatorial
mount with lock on both
axes. An Optical Finder
Telescope is also_included.
Sturdy, hardwood, portable tripod. Free with
scope—valuable star chart and 272 page ‘‘As-
tronomy Book’’. Order by Stock No. Send

check or M. O.—Money-back guarantee!

Stock No. 85,050-V $29.95 prepaid

WAR SURPLUS!
AMERICAN MADE!
7x50 BINOCULARS

Brand new! Fine quality!
Excellent night glass! This is
the size recommended for
. satellite viewing. Individual
eye focus. Every optical ele-
ment is coated. Exit gupﬂ
7mm; approx. field at 1,000 yds.—376 ft.
American 7x50’s normally cost $195. This war
surplus bargain saves you real money.
tock No. 1533-V only $55.00 Postpaid
(Tax Included)

SALE! TERRIFIC WAR
SURPLUS BARGAIN!
AERIAL
CAMERA LENSES

Gov't Cost $1218—
Now Low as $39.50 Used

Made by B & L and E.K.
—247 F.L. /6, in 237
long Lens Cone. Use as
long range, Big Bertha Telephoto lens—for
Richest field (wide field, low power) telescope,
etc. Lenses are 4” dia.— precision 4-element
type. Aero Tessar and Aero Ektar (no choice).
Easily removed. Diaphragm (%6 to £/22) is
included. Opens approx. 17 to 3%4”. Lens and
ggng)——wt. 25 lbs. Sturdy carrying trunk—wt.
s.

Stock No. 85,059-V, 24", used.
Price $39.50 f.o.b. Utah

Stock No. 85,060-V, 24", new.
Price $59.50 f.0.b. Utah

KELLNER EYEPIECE — Large 50° field —
mounted and ready to use. 14”7 outside
diameter.

Stock No. 5223-V ... $7.95 postpaid

UNUSUAL OPTICAL BUYS

4'4" ASTRONOMICAL TELESCOPE
Mt. Palomar Type! Up to 270 Power

A fine Reflector Telescope
complete with real Equa-
torial Mount and Tripod
and 6X Finder. Aluminum
tube, 4% dia. mirror, rack
and pinion focusing eye-
piece holder. 2 eyepieces and
mounted Barlow Lens for
40X, 90X, 120X and 270X.
Low cost accessory eyepiece
available for power up to
540. Free with scope, Valuable Star Chart
and 272 page ‘‘Astronomy Book.”” Order b
Stock No. Send check or M. O. Money-b:
guarantee_ Stock No. 85,006-V, complete,
$74.50 f.o.b. Barrington, N. J.

DIRECT MEASURING POCKET MICROSCOPE
50 POWER

Fountain pen size,
makes direct
reading measure-
ments; for check-
; . ing small parts
‘ and  dimensions
under powerful magnification. Precision, glass
etched reticle calibrated for measurements up
to 17107 by .0017 divisions.

Stock No. 30,225V .. ... $7.95 postpaid
6X FINDER TELESCOPE

Has crosshairs for exact
locating. You focus by
sliding objective mount
in and out. Base fits
any diameter tube—an
important  advantage. : E
Has 3 centering screws for aligning with main
telescope. 20-mm. diam. objective. Weighs
less than ¥ pound.

Stock No. 50,121-V ... $8.00 postpaid

MOUNTED BARLOW LENS

Double and triple
your Telescope’s
power with a Barlow
- Lens. Ours is mounted

o WY in chrome - plated
brass tubing with variable spacers—just slide
this mounted negative lens into your 1%”
I.D. eyepiece holder, and use your regular
eyepiece in it. Fully guaranteed to please you.

Stock No. 30,200-V ... . $8.00 postpaid

GET BIG FREE
CATALOG “V”

80 pages. Over 1,000 optical
bargains. War surplus—im-
ported — domestic! Astro-
nomical Telescopes, Satellite
Scopes, Microscopes, Binocu-
lars, kits, lenses, prisms,
reticles, etc. Write for Free
Catalog “V”,

MOUNTED HERSCHEL WEDGE — 40mm x
55mm—10° angle—mounted with diagonal
holder for reflectors for solar observation.

Stock No. 30,266-V ... $5.50 postpaid

o= or o2 03 ot 05 o5

iy m|un)m|uujmm\uinlmn.(m4;.\;{1,\‘4;1:[;(.17;@1@1”\‘:4]

RETICLE PATTERN

ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER , SATISFACTION GUARANTEED)

EDMUND SCIENTIFIC €CO.,8ARRINGTON, NEW JERSEY



As graceful as a delicate instrument yet bold enough to inspire profound
scientific imagination, an 84-foot Kennedy radio telescope similar to the one
pictured here will be probing the heavens for the Dominion Observatory within
the year.

Some of the telescope features: equatorial mount; automatic right ascension
drive atsidereal rate; full hemispheric coverage; positioning accuracy == 2 minutes
of arc; precision operation in winds to 30 mph, survival in winds over 120 mph.

The Dominion Observatory radio telescope is one from Kennedy’s wide line
of antenna systems which includes
28-, 60- and 84-foot telescopes,
radar antennas, trackers and scat-
ter communications antennas.

ANTENNA EQUIPMENT

D. S. KENNEDY & CO.

Route 3A, Cohasset, Mass. EVergreen 3-1200




NEW WIDE FIELD EYE PIECES WITH EYESHIELDS

Made by the largest optical manufacturer in the world. Completely NEW four-
optical-element wide field eyepieces offer superior image quality . . . wide field of
view . . . full chromatic and distortion correction . . . comfortable eye relief even
for eyeglass wearers and . . . the new wide field eyepieces are supplied with low
reflection coating.

Standard 174” outside diameter.
%” F.L. (15X) W.F. Coated Ocular $20.50 p.p. 1” F.L. (10X) W.F. Coated Ocular $20.50 p.p.

8" TELESCOPE MIRROR

Pyrex, 1%” thick, ground and polished. Focal length marked on each lens, about
85”. Aluminized with hard silicon-monoxide overcoat to U.S. government speci-
fications, % wave thin. The best science produces. Limited production. Each $49.50,
in advance. Delivery cost “collect.”

GRINDING KITS FOR TELESCOPE MIRRORS

Each kit contains Pyrex Mirror Blank, Plate Glass “Tool,” at least 6 or 7 types and
sizes of grinding compounds, optical rouge, polishing pitch and an inspection lens.
We guarantee sufficient amount of abrasives and polishes to completely finish each
size mirror.

6” size ... $15.50 8” size ... $23.50 10” size ... $37.50 12%%” size .... $60.50
Remit with order. Delivery charges “collect.” All kinds of special grinding material
available.

ACHROMATIC LENS ASSORTMENT
For telescopes, microscopes, eyepieces, objectives, spectroscopes, collimators.
10 assorted; some large (3”7 OD), medium, and small (%” OD). Long and short
F.L.; Coated and uncoated. Some chipped, some not edged, but all good achromats!
10 ASSORTED LENSES—$5.00
plus 89¢ postage

LITTLE GIANT PRISM

Suitable for many optical experiments and for use with W.F. low-power telescopes.
2” X 27, aluminized on the hypotenuse. % Ib. of best white optical crown glass.
Slight imperfections will not affect efficiency for most uses. Only $1.00 plus 45¢
postage.

My Catalogue costs $1.00 just to the curious. To my customers it costs nothing,
they deduct this $1.00 from their first $10.00 of materials purchased.

Present postal rates make it impossible to send free literature through the mails.
Letters will be personally answered if return-mail postage is enclosed with
requests for information.

Include Postage — Remit with Order — No open accounts — No C.0.D.

HARRY ROSS

MICROSCOPES — TELESCOPES
Scientific and Laboratory Apparatus

HARRY ROSS, 61 Reade Street, New York 7, N.Y.
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UNITRON's New 6"

UNITRON'S New 6" is the most distinguished
and largest of our telescopes. It extends the

popular UNITRON line of refractors to 17
different models . one for every budget.
The New 6" brings to a highly successful

conclusion years of painstaking planning, de-
velopment and testing. Our object was not the
production of just another large telescope, but
one that would uphold and extend, in every
way, the well-known UNITRON tradition and

Refractor on

left, 4" on right

reputation. Optical excellence coupled with
advanced design, unique features, matching
accessories; the versatility of a custom-built
telescope at a much more attractive price.
Those who have seen and inspected this superb
instrument confirm that we have more than
achieved our goals.

Write for Bulletin 600 for full specifications
and prices of the three models offered.

See our advertisements on the inside pages

UNITR ON



