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PREFACE

The H a n d b o o k  for 1955 is the 47th issue and its circulation is 5500. The 
Officers of the Society appreciate the increase in advertisem ents which will help 
to  meet our mounting expense.

In this issue the tables of the principal elements of the solar system have been 
revised. Four circular star maps 9 inches in diam eter a t a price of two cents each 
and a set of four maps plotted on equatorial co-ordinates a t a price of tw enty cents 
are obtainable from the Director of University Extension, University of Toronto. 
Toronto 5.

Celestial distances given herein are based on the standard value of 8".80 for 
the sun’s parallax, not on the more recent value 8".790 determined by Sir Harold 
Jones; and the calculations for Algol are based on Olin J. Eggen’s epoch 
2432520.6303 and period 2.86731525 d., as published in the Astrophysical Journal, 
1948.

Cordial thanks are tendered to those who assisted in preparing this volume, 
especially to the staff of the David Dunlap Observatory, and also Miss Olga 
Mracek, John Crawford, Basil Kerr, Malcolm Lennox, Donald M orton and 
Ghislain Roy. Our deep indebtedness to  the British Nautical Almanac and the 
American Ephemeris is thankfully acknowledged.

C . A . C h a n t

David Dunlap Observatory,
Richmond Hill, Ont., October 1954.

New Y ear’s D ay
E p iphany ........................Thu. Jan .
Accession of Queen 

Elizabeth (1952). . . .Sun. Feb. 6
Septuagesima S unday  Feb. 6
Quinquagesima (Shrove

S unday )   Feb. 20
Ash W ednesday Feb. 23
St. D av id ........................Tue. M ar. 1
St. P a tr ick ......................Thu. Mar. 17
Palm  Sunday  Apr. 3
Good F rid ay .................. Fri. Apr. 8
E aster S unday  Apr. 10
B irthday of Queen 

Elizabeth (1926). . . .T hu. Apr. 21
St. George.......................Sat. Apr. 23
Rogation Sunday  M ay 15
Ascension D ay .............. Thu. M ay 19
Em pire D ay (Victoria

D a y )............................ Tue. M ay 24
Pentecost (Whit S unday) M ay 29

T rinity  S unday ............................ June 5
Corpus C hris ti................Thu. June 9
St. John  B aptist (M id­

summer D ay ) F ri. June 24
Dominion D ay ...............Fri. Ju ly  1
B irthday of Queen M other 

Elizabeth (1 9 0 0 ) . . . .  Thu. Aug. 4
Labour D a y .....................Mon. Sept. 5
Hebrew New Year

(Rosh H ashanah) . . .  Sat. Sept. 17
St. Michael

(M ichaelmas Day) . .T hu. Sept. 29
All Saints’ D a y ...............Tue. Nov. 1
Remembrance D ay . . .  .F ri. Nov. 11
F irst Sunday in A d v en t.............Nov. 27
St. A ndrew ...................... Wed. Nov. 30
Christm as D ay  . . .S u n . Dec. 25

Thanksgiving Day, date 
set by Proclamation
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Sat. Jan . 1 
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SYMBOLS AND ABBREVIATIONS

SUN, MOON AND PLANETS

& Conjunction, or having the same Longitude or R ight Ascension 
<P Opposition, or differing 180° in Longitude or R ight Ascension 
□  Quadrature, or differing 90° in Longitude or R ight Ascension 
9> Ascending Node; U Descending Node. 
α or A. R . , R ight Ascension; δ Declination, 
h, m , s. Hours, Minutes, Seconds of Time.
° '  Degrees, Minutes, Seconds of Arc.

T H E  G REEK ALPHABET

THE CONFIGURATIONS OF JUPITER'S SATELLITES

In the Configurations of Jupiter's Satellites (pages 3 1 ,  33, etc.), 
O represents the disc of the planet, d signifies that the satellite is 
on the disc, * signifies that the satellite is behind the disc or in the 
shadow. Configurations are for an inverting telescope.

SIGNS OF TH E ZODIAC

ASPECTS AND ABBREVIATIONS



THE CONSTELLATIONS 
L a t in  a n d  E n g l is h  N a m e s  w ith  A b b r e v ia t io n s

Andromeda, Leo, L io n ........................... Leo Leon
(Chained Maiden) . . . And Andr Leo Minor, Lesser Lion., LMi LMin

Antlia, A ir P u m p ........... , Ant A ntl Lepus, H are ....................... Lep Leps
Apus, Bird of Paradise. . 
Aquarius, Water-bearer..

Aps Apus Libra, Scales................... Lib Libr
. Aqr Aqar Lupus, W olf..................... . Lup Lupi

Aquila, Eagle..................... Aql Aqil Lynx, L y n x ....................... Lyn Lync
Ara, A ltar ......................... .Ara Arae Lyra, L yre ....................... . Lyr Lyra
Aries, R am ......................... Ari Arie Mensa, Table (M ountain)M en Mens
Auriga, (Charioteer) . Aur Auri Microscopium,
Bootes, (Herdsman) Boo Boot Microscope.................... . Mic M icr
Caelum, Chisel................. Cae Cael Monoceros, Unicorn. . . .. Mon Mono
Camelopardalis, Giraffe...Cam Caml Musca, F ly ..................... .Mus Musc
Cancer, Crab.................... .Cnc Canc Norma, Square................ Nor Norm
Canes Venatici, Octans, Octant..................Oct Octn

Hunting Dogs................ CVn CVen Ophiuchus,
Canis Major, Greater Dog.CMa CMaj Serpent-bearer.............. Oph Ophi
Canis Minor, Lesser Dog.CMi CMin Orion, (H unter)............... Ori Orio
Capricornus, Sea-goat. . .Cap Capr Pavo, Peacock.................. Pav Pavo
Carina, K eel..................... Car Cari Pegasus, (Winged Horse)Peg Pegs
Cassiopeia, Perseus, (Champion). . . Per Pers

(Lady in  C hair)........ .. Cas Cass Phoenix, Phoenix........... Phe Phoe
Centaurus, Centaur___ . Cen Cent Pictor, Painter............... Pic Pict
Cepheus, (King) ____.Cep Ceph Pisces, Fishes.................. . Psc Pisc
Cetus, Whale.................. . Cet Ceti Piscis Australis,
Chamaeleon, ChamaeleonCha. Cham Southern F ish ............. PsA PscA
Circinus, Compasses---- . Cir Circ Puppis, Poop .................. .P up Pupp
Columba, Dove............... Col Colm Pyxis, Compass.............. . Pyx Pyxi
Coma Berenices, Reticulum, N et.............. . Ret Reti

Berenice's H a i r ........ .Com Coma Sagitta, Arrow ............... .Sge Sgte
Corona Australis, Sagittarius, Archer........ .Sgr Sgtr

Southern Crown......... CrA CorA Scorpius, Scorpion......... .Scr Scor
Corona Borealis, Sculptor, Sculptor......... . Scl Scul

Northern Crown......... CrB CorB Scutum, Shield ............... .Sct Scut
Corvus, C row .. ............. Crv Corv Serpens, Serpent............ .Ser Serp
Crater, Cup .................... . Crt Crat Sextans, Sextant............. .Sex Sext
Crux, (Southern) Cross. . Cru Cruc Taurus, B ull................... .T au Taur
Cygnus, Sw an ................ . Cyg Cygn Telescopium, Telescope. .Tel Tele
Delphinus, D olphin .. . . Del Dlph Triangulum, Triangle. . .T ri Tria
Dorado, Swordfish......... . Dor Dora Triangulum Australe,
Draco, Dragon............... . Dra Drac Southern Triangle___ TrA TrAu
Equuleus, Little H orse.. . Equ Equl Tucana, Toucan............. .T uc Tucn
Eridanus, River Eridanus. Eri Erid Ursa Major, Greater Bear.UMa UMaj
Fornax, Furnace............ .For Forn Ursa Minor, Lesser Bear UMi UMin
Gemini, T w ins ............... .Gem Gemi Vela, Sa ils ....................... Vel Velr
Grus, Crane.................... . Gru Grus Virgo, V irgin .................. Vir Virg
Hercules, Volans, Flying F ish .. . .  

Vulpecula, Fox ...............
. Vol Voln

(Kneeling G iant). . . . Her H erc Vul Vulp
Horologium, Clock........ Hor Horo
Hydra, Water-snake.. . . Hya Hyda T he 4-letter abbreviations are in-
Hydrus, Sea-serpent___ Hyi Hydi tended to be used in cases where a
Indus, Ind ian ................. Ind Indi maximum saving of space is not
Lacerta, Lizard .............. .Lac Lacr necessary.



M ISCELLANEOUS ASTRONOM ICAL DATA
U n i t s  o f  L e n g t h

1 A ngstrom  u n it =  10-8 cm.
1 m icron =  10- 4 cm.
1 m eter =  102 cm. =  3.28084 feet
1 k ilom eter =  105 cm. =  0.62137 miles
1 mile =  1.60935 X105 cm. =  1.60935 km .
1 astronom ical u n it =  1.49504X 1013 cm. =  92,897,416 miles
1 ligh t year =  9 .463X 1017 cm. =  5 .880X 1012 miles =0.3069 parsecs
1 parsec =  30.84 X1017 cm. =  19 .16X 1012 miles =3.259 l .y.
1 m egaparsec =  30 .84X 1023 cm. =  19.16 X1018 miles =3.259 X106 l.y.

U n i t s  o f  T im e

Sidereal day  =  23h 56m 04.09s of m ean solar tim e
M ean solar day  =  24h 03m  56.56s of sidereal tim e
Synodical m on th  =  29d 12h 44m ; sidereal m onth  =  27d 07h 43m 
T rop ical year (ord inary) = 365d 05h 48m  46s 
Sidereal year = 365d 06h 09m 10s
Eclipse year = 346d 14h 53m

T h e  E a r t h

E q u a to ria l rad ius, a =  3963.35 miles; fla tten ing , c =  (a —b ) /a  =  1/297.0
P o lar rad ius, b = 3950.01 miles
1° of la titu d e  =  69.057 —0.349 cos 2φ miles (a t la titu d e  φ)
1° of long itude =  69.232 cos φ —0.0584 cos 3φ miles
M ass of e a r th  =  6.6 X 1021 tons; velocity  of escape from  ®  = 6 .94  m iles /sec . 

E a r t h ’s  O r b i t a l  M o t i o n
Solar parallax  =  8 ."80; co n stan t of a b erra tio n  =  20."47
A nnual general precession =  50 ."26; o b liqu ity  of eclip tic =  23° 26' 50" (1939) 
O rb ita l velocity  =  18.5 m iles/sec .; parabo lic  velocity  a t  ®  =  26.2 m iles/sec.

S o l a r  M o t io n

Solar apex, R .A . 18h 04m ; Dec. +  31°
Solar velocity  =  12.2 m iles/sec.

T h e  G a l a c t ic  S y s t e m

N o rth  pole of galactic  plane R .A. 12h 40m, Dec. +  28° (1900)
C entre , 325° galactic  long itude, = R .A . 17h 24m , D ec. —30°
D istance to  cen tre  =  10,000 parsecs; d iam eter =  30,000 parsecs.
R o ta tio n a l velocity  (a t sun) =  262 km ./sec .
R o ta tio n a l period (a t sun) =  2.2 X 105 years 
M ass =  2 X 1 0 11 solar masses

E x t r a - g a l a c t ic  N e b u l a e

R ed sh ift = + 265 k m ./se c ./m e g a p a rse c = + 50 miles /s ec ./m illio n  l.y.

R a d ia t io n  C o n s t a n t s

Velocity of ligh t =  299,774 k m ./sec . =  186,271 m iles/sec.
Solar co n stan t =  1.93 gram  calo ries/square  c m ./m in u te
L ight ra tio  for one m agnitude  =  2.512; log ra tio  =  0.4000
R ad iation  from  a s ta r of zero a p p aren t m agnitude  =  3 X10-6 m eter candles
T o tal energy em itted  by a s ta r  of zero abso lu te  m agnitude  =  5 X1025 horsepower

M is c e l l a n e o u s

C o n stan t of g rav ita tion , G =  6.670 X10-8 c.g.s. un its
M ass of the  electron , m =  9.035 X10-28 gm .; mass of the  p ro ton  =1.662 X 10-24 gm . 
P lan ck ’s constan t, h =  6.55 X10-27 erg. sec.
L oschm id t’s num ber =  2.705 X1019 m olecules/cu . cm. of gas a t N .T .P .
A bsolute tem p e ra tu re  =  T° K = T ° C  + 273° =  5 /9  (T ° F  + 459°)
1 rad ian  =  57°.2958 π =  3.141,592,653,6

=  3437'.75 No. of square degrees in the  sky
=  206,265" =41,253
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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 y e a r; 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 T im e—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. I t  is sidereal 
noon when the Vernal Equinox or F irst 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. A t Oh. G.C.T. the 
Greenwich Sidereal Time =  R.A. apparent sun +  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 tim e; 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 Tim e was introduced in 1883. W ithin 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 A tlantic Time, 4h.; 
75th meridian or E astern Time, 5 h .; 90th meridian or Central Time, 6h .; 105th 
meridian or M ountain 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 9.
Daylight Saving Tim e is the standard time of the next zone eastward. 

It is adopted in many places between certain specified dates during the summer.



MAP OF STANDARD TIME ZONES

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.

JU LIA N  DAY CALENDAR, 1955

J.D . 2,435,000 plus the following:

Jan. 1 ......................109 M ay 1 .......................229 Sept. 1 ...................... 352
Feb. 1 ......................140 June 1 .......................260 Oct. 1 ...................... 382
Mar.... 1 ......................168 July 1 .......................290 Nov. 1 ...................... 413
Apr. 1 ......................199 Aug. 1 .......................321 Dec. 1 ..................... .443

The Julian  D ay commences a t noon. Thus J.D . 2,435,109.0 =  Jan . 1.5 G.C.T.



T IM E S O F S U N R IS E  A N D  SU N SE T

In the tables on pages 11 to 16 are given the times of sunrise and sunset for 
places in latitudes 32°, 36°, 40°, 44°, 46°, 48°, 50°, and 54°. The times are 
given in Local Mean Time, and in the table below are given corrections to 
change from Local Mean to Standard Time for the cities and towns named.

The time of sunrise and sunset at a given place, in local mean time, varies 
from day to day, and depends principally upon the declination of the sun. V aria­
tions in the equation of time, the apparent diameter of the sun and atmospheric 
refraction at the points of sunrise and sunset also affect the final resu lt These 
quantities, as well as the solar declination, do not have precisely the same values 
on corresponding days from year to year, and so the table gives only approxi­
mately average values. The times are for the rising and setting of the upper 
limb of the sun, and are corrected for refraction. I t  must also be remembered 
that these times are computed for the sea horizon, which is only approximately 
realised on land surfaces.

The Standard Times for A ny Station
In  order to find the time of sunrise and sunset for any place on any day, 

first from the list below find the approximate latitude of the place and the 
correction, in minutes, which follows the name. Then find in the monthly table 
the local time of sunrise and sunset for the proper latitude, on the desired day, 
and apply the correction to get the Standard Time.

C A N A D IA N  C IT IES A N D  TOW NS AM ER IC A N CITIES

Lat. Cor. Lat. Cor. Lat. Cor.

Belleville 44 +  09 Peterborough 44 +  13 Atlanta 34 +  37
Brandon 50 +  40 Port Arthur 48 +  57 Baltimore 39 +  06
Brantford 43 +  21 Prince Albert 53 +  03 Birmingham 34 -  13
Calgary 51 +  36 Prince Rupert 54 +  41 Boston 42 -  16
Charlottetown 46 +  13 Quebec 47 -  15 Buffalo 43 +  15
Chatham 42 +  29 Regina 50 -  02 Chicago 42 -  10
Cornwall 45 -  01 St. Catharines 43 +  17 Cincinnati 39 +  38
Dawson 64 +  18 St. H yacinthe 46 -  09 Cleveland 42 +  26
Edmonton 54 +  34 Saint John, N .B. 45 +  24 Dallas 33 +  27
Fort W illiam 48 +  57 St. John’s, Nfld. 

St. Thomas
48 +  01 Denver 40 00

Fredericton 46 +  26 43 +  25 Detroit 42 +  32
Galt 43 +  21 Sarnia 43 +  30 Fairbanks 65 -  10
Glace Bay 46 00 Saskatoon 52 +  07 Indianapolis 40 -  15
Granby 45 -  09 Sault Ste. Marie 47 +  37 Juneau 58 +  58
Guelph 44 +  21 Shawinigan Falls 47 -  09 Kansas City 39 +  18
Halifax 45 +  15 Sherbrooke 45 -  13 Los Angeles 34 -  07
H am ilton 43 +  19 Stratford 43 +  24 Louisville 38 -  17
Hull 45 +  03 Sudbury 47 +  24 Memphis 35 00
Kingston 44 +  06 Sydney 46 +  01 Milwaukee 43 -  09
Kitchener 43 +  22 Timmins 48 +  26 Minneapolis 45 +  13
London 43 +  25 Toronto 44 +  18 New Orleans 30 00
M edicine H at 50 +  23 Three Rivers 46 -  10 New York 41 -  04
Moncton 46 +  19 Trail 49 -  09 Omaha 41 +  24
Montreal 45 -  06 Truro 45 +  13 Philadelphia 40 +  01
Moose Jaw 50 +  02 Vancouver 49 +  12 Pittsburgh 40 +  20
Niagara Falls 43 +  16 Victoria 48 +  14 Portland 46 +  11
North Bay 46 +  18 Windsor 42 +  32 St. Louis 39 +  01
Oshawa 44 +  15 Winnipeg 50 +  29 San Francisco 38 +  10
Ottawa 45 +  03 W oodstock 43 +  23 Seattle 48 +  09
Owen Sound 45 +  24 Yellowknife 63 +  37 Washington 39 +  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 11 the time of sunrise on February 12 for latitude 45° is 7.07; 
add 24 min. and we get 7.31 (E astern  Standard Tim e),
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BEGINNING OF MORNING AND ENDING OF EVENING TWILIGHT

The above table gives the local mean tim e of the beginning of morning tw ilight, and 
of the ending of evening twilight, for various latitudes. To obtain the corresponding 
standard tim e, the method used is the same as for correcting the sunrise and sunset
tables, as described on page 10. The entry --------------  in the above table indicates that at
such dates and latitudes, tw ilight lasts all night. This table, taken from the American 
Ephemeris, is computed for astronomical tw ilight, i.e. for the tim e at which the sun is 
108° from the zenith (or 18° below the horizon).



T IM E  OF MOONRISE AND  MOONSET, 1955. (Local Mean Time)

DATE
Latitude 35° 

Moon 
Rise Set

Latitude 40° 
Moon 

Rise Set

Latitude 45° 
Moon 

Rise Set

Latitude 50° 
Moon 

Rise Set

Latitude 54° 
Moon 

Rise Set













THE PLANETS FOR 1955

By C. A. C h a n t

T H E  SUN

T he precise time when the solar activity  in the old cycle was a t a minimum 
or when the first activity of the new cycle became evident may not be finally 
determined until 1955. B ut it has been reported (June 1954) th a t solar activity 
in January was a t the lowest level in 21 years. Only one very minute spot was 
visible in the whole month and th a t for less than  a day. The first high-latitude 
spot of the new cycle was observed by Clifford B ennett and Helen Dodson of the 
M cM ath-H ulbert Observatory on Aug. 13, 1953. Babcock a t M ount Wilson 
confirmed this discovery by testing its polarity.

M ER CU R Y

M ercury is exceptional in many ways. I t  is the planet nearest the sun and 
travels fastest in its orbit, its speed varying from 23 mi. per sec. a t aphelion to 
35 mi. per sec. a t perihelion. The am ount of heat and light from the sun received 
by it per square mile is, on the average, 6.7 times the am ount 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.

M ercury’s orbit is well within th a t of the earth, and the planet, as seen from 
the earth, appears to move quickly from one 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.

When the elongation of Mercury is east of the sun it is an evening star, setting 
soon after the sun. W hen 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 m ust look sharply to see it.

The most suitable times to observe Mercury are a t an eastern elongation in 
the spring and a t a western elongation in the autum n. 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:

M aximum Elongations of Mercury during 1955

Elong. E ast—Evening S tar Elong. W est— Morning S tar

D ate Distance Mag. D ate Distance M ag.

Jan. 28 18° —0.3 Mar. 10 27° + 0 .4
M ay 21 22° + 0 .5 July 9 21° + 0 .5
Sept. 18 27° + 0 .3 Oct. 29 19° - 0 . 2

The most favourable elongations to observe are: in the evening, Jan. 28 and 
M ay 21; in the morning, July 9 and Oct. 29. A t these times M ercury is about 
80 million miles from the earth and in a telescope looks like a half-moon about 
7" in diameter.



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 M ercury’s bu t 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, 1955, Venus crosses the meridian three hours before the sun. I t  
is in south declination 15° and is a fine morning star, its stellar magnitude being 
— 4.3. On Jan. 25 it atta ins its greatest elongation west, 46° 57'. I t  continues 
to  be a morning star until Sept. 1, when it comes into superior conjunction with 
the sun. Then it is to  be seen east of the sun and it is an evening star for the 
rest of the year. On Dec. 31 it is in south declination 20° and it transits the 
meridian 2 h. 11 m. after the sun. I t  is a good evening star, having stellar 
m agnitude—3.4, bu t it is in the far south and to  observers in Canada will appear 
low in the sky.

W ith 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; bu t they also prevent the astrono­
mer 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. I t  is 
probably around 30 days.

MARS

The orbit of M ars is outside th a t of the earth and consequently its planetary 
phenomena are quite different from those of the two inferior planets discussed 
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 th a t 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 M ars 
is nearest it is conspicuous in its fiery red, bu t when farthest away it is no brighter 
than Polaris. Uniike 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 M ars 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. 
The planet was in opposition on M ay 1, 1952; then on June 24, 1954; and the 
next opposition will be on Sept. 10,1956. There will not be an opposition in 1955.

On Jan. 1, 1955, the planet is in Pisces and its stellar magnitude is +0 .9 , 
slightly brighter than  Spica which is +1.2. On Dec. 31, M ars is in Libra and its 
stellar magnitude is +1 .7 . For its position throughout the year see the map.

JU P IT E R

Jupiter is the giant of the family of the sun. Its  mean diam eter is 87,000 
miles and its mass is 2½  times th a t 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. 59). 
N ot so long ago it was generally believed th a t the planet was still cooling down 
from its original high tem perature, bu t from actual measurements of the radiation 
from it to  the earth it has been deduced th a t the surface is a t about — 200°F. 
The spectroscope shows th a t its atmosphere is largely ammonia and methane.

Jupiter is a fine object for the telescope. M any 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. 15, 1955, Jup iter is in opposition to  the sun and is on the meridian 
a t midnight. A t th a t time the sun’s declination is about 21° south, and of 
course the planet will be about 21° north of the celestial equator, and it will be 
visible all night. Its stellar magnitude then will be —2.2. I t  will be re tro ­
grading until March 16 when it will reach a stationary point in its course and will 
begin to move direct, or eastward, among the stars again. The sun, of course, is 
always moving eastward along the ecliptic and it will come into conjunction w ith 
the planet on Aug. 4.

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 p lanet’s orbit, and twice during the planet’s revolution period of 29½  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, a t 
which times they are invisible. The rings were edgewise in 1937 and 1950, and 
a t maximum in 1944. For the next few years they will be gradually opening out.

On Jan. 1 the planet is in the constellation Libra (see map) and is moving 
eastward. On Mar. 1 it reaches a stationary point and begins to move westward 
or retrograde. On M ay 9 it is in opposition to the sun and is visible all night. 
I t  continues to retrograde until July 19 when it becomes stationary and begins to 
move eastward again. On Nov. 16 it comes into conjunction with the sun.



Uranus was discovered in 1781 by Sir William Herschel by means of a 6¼ -in. 
mirror-telescope made by himself. The object did not look just like a star and 
he observed it again four days later. I t  had moved amongst the stars, and he 
assumed it to be a comet. He could not believe th a t it was a new planet. How­
ever, computation later showed th a t 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. The fifth 
satellite was discovered by G. P. Kuiper in 1948 a t the McDonald Observatory 
(see p. 59).

As shown by the map, Uranus in 1955 is a t first in Gemini. Then it moves 
into Cancer where it will remain for some years. On Jan. 16 it is in opposition 
to  the sun; on July 21 it is in conjunction with it.

N EPT U N E

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. I t  caused a sensation a t the time. Its  distance from the sun is 2800 
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 
a t the McDonald Observatory on M ay 1, 1949. Its  magnitude is about 19.5, its 
period about a year, and diameter about 200 miles. I t  is named Nereid.



During 1955 N eptune is still in the constellation Virgo. I t  is in opposition 
to the sun on April 17. Its  stellar magnitude is + 7 .7  and hence it is too faint for 
the naked eye. In the telescope it shows a greenish tin t and a diam eter of 2".5. 
I t  is in conjunction w ith the sun on Oct. 21.

PLUTO

Pluto, the most distant known planet, was discovered a t the Lowell O bserva­
tory in 1930. Its  mean distance from the sun is 3666 million miles and its revo­
lution period is 248 years. I t  appears as a 15th mag. star in the constellation Leo. 
I t  is in opposition to  the sun on Feb. 14, when its astrom etric position is 
R.A. 10h 06m, Dec. +20° 54'.

ECLIPSES, 1955
In 1955 there will be three eclipses, two of the sun and one of the moon.
I. A Total Eclipse of the Sun , June 20, 1955, invisible in N orth America. 

This eclipse begins in the Indian Ocean, crosses Siam and Indo-China and ends 
in the Pacific Ocean north of New Zealand.

II. A  Partial Eclipse of the Moon, November 29, 1955, invisible in N orth 
America except in the extreme northern parts of Canada. Generally it is visible 
in Europe, Africa, Asia and Australia.

Circumstances of the Lunar Eclipse, November 29, 1955 (E.S.T.)
<5 enters penumbra 9h 51.1m Q leaves um bra 12h 37.4m
@ enters um bra 11 21.4 Q leaves penum bra 14 07.7
Middle of eclipse 11 59.4 M agnitude of eclipse 0.125

III. A n  A nnular Eclipse of the Sun , December 14, 1955, invisible in N orth 
America. This eclipse begins in N orthern Africa, crosses the Indian Ocean, Siam, 
Indo-China, and ends in the Pacific just east of Formosa.



THE SKY MONTH BY MONTH 
B y J. F. H eard

T H E  SKY FO R  JANUARY, 1955

Positions of the sun and planets are given for 0h Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to change to  Standard Time, see p. 10. Estim ates 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° 23' S. The equation of time changes 
from —3m 08s to  —13m 32s. The earth  is in perihelion or nearest the sun on 
the 2nd. For changes in the length of the day, see p. 11.

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. 18.

Mercury on the 15th is in R.A. 20h 38m, Decl. 20° 27' S. and transits a t 13h 
06m. I t  is a t greatest eastern elongation on the 28th and is to  be seen as a good 
evening star low in the south-west after sunset towards the end of the month.

Venus on the 15th is in R.A. 16h 26m, Decl. 17° 41' S. and transits a t 8h 52m. 
I t  is a morning star dominating the south-eastern sky for a few hours before 
sunrise. G reatest western elongation is on the 25th.

Mars on the 15th is in R.A. 0h 00m, Decl. 0° 22' S. and transits a t 16h 24m. 
I t  is in Pisces to be seen in the west until about midnight.

Jupiter on the 15th is in R.A. 7h 48m, Decl. 21° 32' N. and transits a t 0h 13m. 
I t  rises about a t sunset and is visible all night. Opposition is on the 15th. For 
the configurations of Jup iter’s satellites see opposite page, and for their eclipses, 
etc., see p. 54.

Saturn on the 15th is in R.A. 15h 11m, Decl. 15° 27' S. and transits a t 7h 34m. 
I t  is a morning star rising after midnight and reaching the meridian a t dawn.

Uranus on the 15th is in R.A. 7h 51m, Decl. 21° 32' N. and transits a t 0h 16m.

Neptune on the 15th is in R.A. 13h 47m. Decl. 9° 14' S. and transits a t 6h 11m.



ASTRONOMICAL PHENOMENA MONTH BY MONTH 
B y  R u t h  J. N o r th c o t t
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Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to  change to Standard Time, see p. 10. Estim ates 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° 23' S. to 7° 58' S. The equation of tim e changes 
from — 13m 32s to  a maximum of — 14m 20s on the 12th and then to  12m 40s a t 
the end of the month. For changes in the length of the day, see p. 11.

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. 18.

Mercury on the 15th is in R.A. 21h 28m, Decl. 11° 04' S. and transits a t 11h 
45m. Except for the first few days (see January) it is too close to the sun for 
observation. Inferior conjunction is on the 12th.

Venus on the 15th is in R.A. 18h 42m, Decl. 20° 39' S. and transits a t 9h 05m. 
I t  is a morning star prom inent in the southern sky before sunrise.

Mars on the 15th is in R.A. 1h 21m, Decl. 8° 43' N. and transits a t 15h 43m. 
I t  is visible in the south-west during the evening, moving from Pisces to  Aries a t 
the end of the month.

Jupiter on the 15th is in R.A. 7h 32m, Decl. 22° 13' N. and transits a t 21h 
51m. I t  is in Gemini, well up a t sunset and visible most of the night. For the 
configurations of Jup ite r’s satellites see opposite page, and for their eclipses, etc., 
see p. 54.

Saturn on the 15th is in R.A. 15h 17m, Decl. 15° 45' S. and transits a t 5h 38m. 
I t  is in Libra, rising just after midnight and visible low in the southern sky for 
the rest of the night.

Uranus on the 15th is in R.A. 7h 46m, Decl. 21° 46' N. and transits a t 22h 
04m.

Neptune on the 15th is in R.A. 13h 47m, Decl. 9° 12' S. and transits a t 4h 09m.
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The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to  change to S tandard Time, see p. 10. Estim ates of altitude are for 
an observer in latitude 45° N.

The Sun— During March the sun’s R.A. increases from 22h 45m to  0h 39m 
and its Decl. changes from 7° 58' S. to  4° 09' N. The equation of tim e changes 
from —12m 40s to  —4m 16s. On the 21st a t 4h 36m 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. 12.

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. 19.

Mercury on the 15th is in R.A. 21h 57m, Decl. 13° 50' S. and transits a t 10h 
30m. I t  is a t greatest western elongation on the 10th and so might be seen as a 
morning star a t th a t time. However, it is very close to  the horizon a t sunrise a t 
this elongation.

Venus on the 15th is in R.A. 20h 56m, Decl. 16° 50' S. and transits a t 9h 30m. 
I t  is a morning star prom inent in the south-east before sunrise.

Mars on the 15th is in R.A. 2h 36m, Decl. 15° 47' N. and transits a t 15h 07m. 
I t  is in Aries visible in the south-west during the early evening.

Jupiter on the 15th is in R.A. 7h 26m, Decl. 22° 27' N. and transits a t 19h 
54m. I t  is nearly to  the meridian a t sunset and is visible till well after midnight. 
For the configurations of Jup ite r’s satellites see opposite page, and for their 
eclipses, etc., see p. 54.

Saturn on the 15th is in R. A. 15h 17m, Decl. 15° 40' S. and transits a t 3h 48m. 
I t  rises before midnight and is visible low in the southern sky for the rest of the 
night.

Uranus on the 15th is in R.A. 7h 43m, Decl. 21° 53' N. and transits a t 20h 
11m.

Neptune on the 15th is in R.A. 13h 46m, Decl 9° 01' S. and transits a t 2h 17m.
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The times of transit a t the 75th meridian are given in local mean time, Oh 
a t midnight; to  change to Standard Time, see p. 10. Estim ates of altitude are 
for an observer in latitude 45° N.

The Sun—During April the sun’s R.A. increases from 0h 39m to 2h 30m and 
its Decl. changes from 4° 09' N. to 14° 46' N. The equation of time changes from 
—4m 16s to + 2 m  48s, being zero on the 16th; th a t is, the apparent sun moves 
from east to  west of the mean sun on th a t date. For changes in the length of 
the day, see p. 12.

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. 19.

Mercury on the 15th is in R.A. 0h 59m, Decl. 4° 35' N. and transits a t 11h 32m. 
I t  is too close to the sun for observation, superior conjunction being on the 22nd.

Venus on the 15th is in R.A. 23h 20m, Decl. 5° 42' S. and transits a t 9h 51m. 
I t  is a morning star to be seen low in the east before sunrise.

Mars on the 15th is in R.A. 4h 02m, Decl. 21° 29' N. and transits a t 14h 32m. 
I t  is in Taurus visible in the west during the early evening. A night-time 
occultation of Mars occurs on the 24th.

Jupiter on the 15th is in R.A. 7h 32m, Decl. 22° 16' N. and transits a t 17h 
59m. I t  is past the meridian a t sunset and it sets after midnight. For the 
configurations of Jup ite r’s satellites see opposite page, and for their eclipses, etc., 
see p. 54.

Saturn on the 15th is in R.A. 15h 11m, Decl. 15° 13' S. and transits a t 1h 41m. 
I t  rises late in the evening and is visible low in the southern sky for the rest of the 
night.

Uranus on the 15th is in R.A. 7h 43m, Decl. 21° 53' N. and transits a t 18h 
09m.

Neptune on the 15th is in R.A. 13h 43m. Decl. 8° 44' S. and transits a t 0h 12m.
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The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to change to  Standard Time, see p. 10. Estim ates of altitude are for 
an observer in latitude 45° N.

The Sun— During M ay the sun’s R.A. increases from 2h 30m to 4h 32m and 
its Decl. changes from 14° 46' N. to 21° 55' N. The equation of time changes 
from + 2 m  48s to  a maximum of + 3 m  45s on the 15th and then to  + 2 m  28s a t 
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. 4h 50m, Decl. 24° 53' N. and transits a t 13h 
24m. Greatest eastern elongation is on the 21st, to M ercury may be seen about 
this time some 15° above the western horizon just after sunset.

Venus on the 15th is in R.A. 1h 33m, Decl. 7° 53' N. and transits a t 10h 06m. 
I t  is a morning star to  be seen low in the east before sunrise.

Mars on the 15th is in R.A. 5h 28m, Decl. 24° 13' N. and transits a t 13h 59m. 
I t  is in Taurus visible low in the west just after sunset.

Jupiter on the 15th is in R.A. 7h 48m, Decl. 21° 39' N. and transits a t 16h 17m. 
I t  is moving into Cancer, well past the meridian a t sunset and setting about a t 
midnight. For the configurations of Jup ite r’s satellites see opposite page, and 
for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 15h 03m, Decl. 14° 38' S. and transits a t 23h 
30m. I t  rises about a t sunset and is visible low in the southern sky for the rest 
of the night. Opposition is on the 9th.

Uranus on the 15th is in R.A. 7h 46m, Decl. 21° 45' N. and transits a t 16h 15m.

Neptune on the 15th is in R.A. 13h 40m, Decl. 8° 27' S. and transits a t 22h 07m.

Pluto—For information in regard to this planet, see p. 29.
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The times of transit a t the 75th meridian are given in local mean time, 0h a t 
midnight; to  change to  Standard Time, see p. 10. Estim ates 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° 27' N. a t the solstice on the 21st a t 23h 
32m E.S.T., and then to  23° 11' N. a t the end of the month. The equation of 
time changes from + 2 m  28s to 0 on the 14th to  —3m 30s a t the end of the month. 
There is a total eclipse on the 20th G.C.T., invisible in N orth America. 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. 5h 39m, Decl. 20° 07' N. and transits a t 12h 
04m. I t  is too close to the sun for observation, inferior conjunction being on the 
16th.

Venus on the 15th is in R.A. 4h 01m, Decl. 19° 29' N. and transits a t 10h 31m 
I t is a morning star to  be seen very low in the east just before sunrise.

M ars on the 15th is in R.A. 6h 57m, Decl. 23° 53' N. and transits a t 13h 26m. 
I t  is in Gemini, very low in the west a t sunset.

Jupiter on the 15th is in R.A. 8h 11m, Decl. 20° 35' N. and transits a t 14h 
38m. I t  is low in the west a t sunset and is visible for about two hours. For the 
configurations of Jup ite r’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 14h 55m, Decl. 14° 07' S. and transits a t 21h 20m. 
I t  is well up in the south-east a t sunset and is visible the rest of the night.

Uranus on the 15th is in R.A. 7h 52m, Decl. 21° 29' N. and transits a t 14h 19m.

Neptune on the 15th is in R.A. 13h 38m, Decl. 8° 16' S. and transits a t 20h 03m.
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The times of transit a t the 75th meridian are given in local mean time, Oh 
a t midnight; to  change to Standard Time, see p. 10. Estim ates 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° 11' N. to 18° 16' N. The equation of tim e changes 
from —3m 30s to a maximum of —6m 25s on the 27th and then to  —6m 18s a t 
the end of the month. On the 4th the earth  is a t aphelion or farthest from the 
sun. 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. 6h 08m, Decl. 21° 43' N. and transits a t 10h 
41m. M ay be seen around about the 9th (when it is a t greatest western elon­
gation) as a morning star some 12° above the eastern horizon just before sunrise.

Venus on the 15th is in R.A. 6h 37m, Decl. 23° 15' N. and transits a t 11h 10m. 
I t  is a morning star rising just before the sun in the north-east.

Mars on the 15th is in R.A. 8h 19m, Decl. 20° 45' N. and transits a t 12h 50m. 
I t  is too close to  the sun for observation.

Jupiter on the 15th is in R.A. 8h 37m, Decl. 19° 09' N. and transits a t 13h 
06m. I t  is barely to  be seen on the western horizon a t sunset. For the con­
figurations of Ju p ite r’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 14h 51m, Decl. 13° 58' S. and transits a t 19h 
19m. I t  is about on the meridian a t sunset and is visible in the south-west until 
about midnight.

Uranus on the 15th is in R.A. 7h 59m, Decl. 21° 09' N. and transits a t 12h 28m.

Neptune on the 15th is in R.A. 13h 37m, Decl. 8° 15' S. and transits a t 18h 05m.
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The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to change to Standard Time, see p. 10. Estim ates of a ltitude 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° 39' N. The equation of time changes 
from —6m 18s to  — 0m 20s. 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. 10h 14m, Decl. 12° 38' N. and transits a t 12h 
46m. I t  is too close to  the sun for observation, being in superior conjunction on 
the 5th.

Venus on the 15th is in R.A. 9h 18m, Decl. 16° 56' N. and transits a t 11h 48m. 
I t  is a morning star bu t too close to  the sun for easy observation.

Mars on the 15th is in R.A. 9h 39m, Decl. 15° 14' N. and transits a t 12h 08m. 
I t  is too close to the sun for observation, conjunction being on the 16th.

Jupiter on the 15th is in R.A. 9h 04m, Decl. 17° 21' N. and transits a t 11h 32m. 
I t  is too close to  the sun for observation, being in conjunction on the 4th. For 
the configurations of Jup iter’s satellites see opposite page, and for their eclipses, 
etc., see p. 55.

Saturn on the 15th is in R.A. 14h 53m, Decl. 14° 16' S. and transits a t 17h 19m. 
I t  is well down in the south-west a t sunset and is visible for a few hours thereafter.

Uranus on the 15th is in R.A. 8h 07m, Decl. 20° 46' N. and transits a t 10h 34m.

Neptune on the 15th is in R.A. 13h 38m, Decl. 8° 24' S. and transits a t 16h 04m.

Pluto—For information in regard to this planet, see p. 29.
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Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to change to S tandard Time, see p. 10. Estim ates 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° 39' N. to  2° 48' S. The equation of time 
changes from — 0m 20s to + 9 m  57s, the apparent sun passing to  the west of the 
mean sun on the 2nd. On the 23rd a t 14h 42m E.S.T. the sun crosses the equator 
moving southward, enters the sign of Libra, and autum n commences. 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. 13h 01m, Decl. 8° 56' S. and transits a t 13h 
29m. G reatest eastern elongation on the 18th is unfavourable, M ercury being 
very low in the west after sunset a t this time.

Venus on the 15th is in R.A. 11h 44m, Decl. 3° 13' N. and transits a t 12h 12m. 
I t  is too close to the sun for observation, superior conjunction being on the 1st.

Mars on the 15th is in R.A. 10h 55m, Decl. 8° 10' N. and transits a t 11h 21m. 
It  is a morning star in Leo bu t too close to the sun for easy observation.

Jupiter on the 15th is in R.A. 9h 31m, Decl. 15° 25' N. and transits a t 9h 56m 
It is in Leo visible low in the east just before sunrise. For the configurations of 
Jup iter’s satellites see opposite page, and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 15h 01m, Decl. 14° 57' S. and transits a t 15h 
25m. I t  is well down in the south-west a t sunset and sets about two hours later.

Uranus on the 15th is in R.A. 8h 14m, Decl. 20° 27' N. and transits a t 8h 39m.

Neptune on the 15th is in R.A. 13h 41m, Decl. 8° 43' S. and transits a t 14h 06m.

Pluto—For information in regard to this planet, see p. 29.
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Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, 0h a t 
midnight; to  change to  Standard Time, see p. 10. Estim ates 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 tim e changes 
from + 9m  57s to  +16m  20s. 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. 13h 06m, Decl. 8° 23' S. and transits a t 11h 30m. 
Early in the month it is too close to the sun for observation, inferior conjunction 
being on the 13th. However, greatest western elongation is on the 29th and 
about this time it is well seen as a morning star near Spica low in the south-east 
before sunrise.

Venus on the 15th is in R.A. 14h 02m, Decl. 11° 41' S. and transits a t 12h 32m. 
I t  is an evening star bu t too close to the sun for easy observation.

Mars on the 15th is in R.A. 12h 05m, Decl. 0° 34' N. and transits a t 10h 33m. 
I t  is in Virgo rising about two hours before the sun.

Jupiter on the 15th is in R.A. 9h 52m, Decl. 13° 39' N. and transits a t 8h 20m. 
I t  is very close to Regulus, rising about two hours after midnight. For the 
configurations of Jup iter’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 15h 12m, Decl. 15° 49' S. and transits a t 13h 39m. 
I t  is too close to the sun for easy observation.

Uranus on the 15th is in R.A. 8h 18m, Decl. 20° 14' N. and transits a t 6h 45m.

Neptune on the 15th is in R.A. 13h 45m, Decl. 9° 06' S. and transits a t 12h 12m.

Pluto—For information in regard to  this planet, see p. 29.
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Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, Oh a t 
midnight; to  change to  S tandard Time, see p. 10. Estim ates 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 tim e 
changes from + 1 6m 20s to a maximum of +16m  24s on the 4th and then to  
+ 11m 21s a t the end of the month. 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. There is a partial eclipse of the moon on the 29th, invisible 
in N orth America except in the far north.

Mercury on the 15th is in R.A. 14h 34m, Decl. 13° 49' S. and transits a t 11h 
03m. During the first few days of the month it may be seen as a morning sta r 
near Spica low in the south-east ju st before sunrise.

Venus on the 15th is in R.A. 16h 38m, Decl. 22° 41' S. and transits a t 13h 06m. 
I t  is an evening star which may be glimpsed near the south-western horizon just 
after sunset.

Mars on the 15th is in R.A. 13h 19m, Decl. 7° 19' S. and transits a t 9h 44m. 
I t  is in Virgo near Spica visible in the south-east for a few hours before sunrise.

Jupiter on the 15th is in R.A. 10h 09m, Decl. 12° 19' N. and transits a t 6h 34m. 
I t  rises about a t m idnight and is visible the rest of the night. I t  is close to 
Regulus. For the configurations of Jup ite r’s satellites see opposite page, and for 
their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 15h 27m, Decl. 16° 47' S. and transits a t 11h 51m. 
I t  is too close to  the sun for observation, conjunction being on the 16th.

Uranus on the 15th is in R.A. 8h 19m, Decl. 20° 12' N. and transits a t 4h 44m.

Neptune on the 15th is in R.A. 13h 50m, Decl. 9° 30' S. and transits a t 10h 14m.
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Positions of the sun and planets are given for Oh Greenwich Civil Time.

The times of transit a t the 75th meridian are given in local mean time, Oh 
a t midnight; to  change to  Standard Time, see p. 10. Estim ates of a ltitude 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° 27' S. a t the solstice on the 22nd a t 
10h 12m E.S.T. and then to 23° 06' S. a t the end of the month. The equation 
of time changes from + 11m 21s to  zero on the 25th and then to —3m 00s a t the 
end of the month. There is an annular eclipse on the 14th, invisible in N orth 
America. 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. 17h 51m, Decl. 25° 13' S. and transits a t 12h 
22m. I t  is too close to  the sun for observation, superior conjunction being on 
the 4th.

Venus on the 15th is in R.A. 19h 21m, Decl. 23° 44' S. and transits a t 13h 51m. 
I t  is an evening star easily seen low in the south-west just after sunset.

Mars on the 15th is in R.A. 14h 33m, Decl. 14° 14' S. and transits a t 9h 00m. 
I t  is in Libra, visible in the south-east for a few hours before sunrise.

Jupiter on the 15th is in R.A. 10h 15m, Decl. 11° 50' N. and transits a t 4h 42m. 
I t  rises before midnight and is visible the rest of the night. For the configurations 
of Jup ite r’s satellites see opposite page, and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 15h 41m, Decl. 17° 37' S. and transits a t 10h 07m. 
I t  is a morning star rising in the south-east about an hour before the sun.

Uranus on the 15th is in R.A. 8h 17m, Decl. 20° 20' N. and transits a t 2h 44m.

Neptune on the 15th is in R.A. 13h 53m, Decl. 9° 49' S. and transits a t 8h 20m.
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PH EN O M EN A  OF JU P IT E R ’S SATELLITES, 1955



JULY
d h m Sat. Phen. 
2 20 22 I TI

Jupiter being near 
the sun, phenomena

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. 8.)



LUNAR OCCULTATIONS
When the moon passes between the observer and a star th a t 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 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 1955 Nautical Almanac, give the times of immersion or 
emersion or both for occultations of stars of magnitude 4.5 or brighter visible 
a t Toronto and a t Montreal a t night. The term s a and b are for determining 
corrections to  the times of the phenomena for stations within 300 miles of the 
standard stations. Thus if λ0, φ0, be the longitude and latitude of the standard 
station and λ, φ, the longitude and latitude of the neighbouring station then for 
the neighbouring station we have—
Standard Time of phenomenon =  S tandard Time of phenomenon a t the standard

station +  a (λ — λ0) +  b(φ — φ0) 

where λ — λ0 and φ — φ0 are expressed in degrees. The quantity  P  in the table is 
the position angle of the point of contact on the m oon’s disk reckoned from the 
north point towards the east. The table of occultations visible a t Vancouver is 
adapted from the American Ephemeris for 1955.

LUNAR OCCULTATIONS VISIBLE AT TORONTO A ND M ONTREAL, 1955

LUNAR OCCULTATIONS VISIBLE AT VANCOUVER, 1955



E P H E M E R IS  FO R  T H E  PHYSICAL OBSERVATION OF T H E  SUN, 1955 

For Oh Greenwich Civil Time

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

B 0—The heliographic latitude of the centre of the disk.
L 0—The heliographic longitude of the centre of the disk, from C arrington’s solar 

meridian.

C arrington’s Rotation Numbers—Greenwich date of commencement 
of synodic rotations, 1955

No. Commences No. Commences No. Commences
1356 Jan . 17.96 1361 June 3.39 1365 Sept. 20.28
1357 Feb. 14.30 1362 June 30.59 1366 Oct. 17.57
1358 Mar. 13.63 1363 Ju ly  27.80 1367 Nov. 13.87
1359 Apr. 9.93 1364 Aug. 24.03 1368 Dec. 11.18
1360 M ay 7.18



PRINCIPAL ELEMENTS OF THE SOLAR SYSTEM
ORBITAL ELE M E N TS (1954, Dec. 31, 12h G.C.T.)

PHYSICAL ELEM EN TS

*Kuiper, “The Atmospheres of the E arth  and P lanets,” 1952.



SA TELLITES OF T H E  SOLAR SYSTEM

S a t el l it e s  of J u p it e r

V 13 48 112,600 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
V III 16 6240 14,600,000 739 40? M elotte, 1908
IX 17 6360 14,900,000 758 20? Nicholson, 1914
X II 18 — — — 15? Nicholson, 1951

S a t el l it e s  of S a tur n

*As seen from the sun.

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

S a t e l l it e  o f  t h e  E a r t h

Moon

S a t e l l it e s  o f  M a r s

Phobos
Deimos

Mimas
Enceladus
Tethys
Dione
Rhea
T itan
Hyperion
Iapetus
Phoebe

W. Herschel, 1789 
W. Herschel, 1789 
G. Cassini, 1684 
G. Cassini, 1684 
G. Cassini, 1672 
Huygens, 1655 
G. Bond, 1848 
G. Cassini, 1671 
W. Pickering, 1898

K uiper, 1948 
Lassell, 1851 
Lassell, 1851 
W. Herschel, 1787 
W. Herschel, 1787

Lassell, 1846 
Kuiper, 1949

S a t e l l it e s  o f  U r a n u s

M iranda
Ariel
Umbriel
T itania
Oberon

S a t e l l it e  o f  N e p t u n e

Triton
Nereid



VARIABLE STARS
Much pleasure may be derived from the estim ation of the brightness of 

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. 
These magnitudes are given as magnitudes, tenths and hundredths, with the 
decimal point omitted. Thus a star 362 is of magnitude 3.62. To determine 
the brightness of the variable a t any time, carefully estim ate the brightness as 
some fraction of the interval between two comparison stars, one brighter and one 
fainter than the variable. The result may then be expressed in magnitudes and 
tenths. Record the magnitude and time of observation. W hen a num ber of 
observations have been made, a graph may be plotted showing the magnitude 
estim ate as ordinates against the date (days and tenths of a day) as abscissae. 
Such studies of naked-eye estimates of brightness will a t once reveal the differ­
ences in variation between the different kinds of variable. For each short period 
variable the observations made on any one cycle may be carried forward one, 
two or any number of periods to form a combined light curve.

For the two cepheids, good mean curves may be readily found by observing 
the variables once a night on as many nights as possible. For Algol, which 
changes rapidly for a few hours before and after minimum, estimates should be 
made a t quarter or half hour intervals around the times of minimum as tabulated 
on pages 31-53. M ira may be observed for a couple of months as it rises from 
the naked-eye limit to 2nd or 3rd magnitude maximum and fades again.



The designation (Harvard) gives the 1900 position of the variable; here 
the first two figures give the hours, and the next two figures the minutes of 
R.A., while the last two figures give the declination in degrees, italicised for 
southern declinations. Thus the position of the fourth star of the list, δ Cep 
(222557) is R.A. 22h 25m, Dec. +  57°. The period is in days and decimals of 
a day. The type is based on the classification of Gaposchkin and Gaposchkin’s 
comprehensive text-book, Variable S tars . The abbreviations here used are: Ecl, 
Eclipsing Binaries; LPV, Long Period Variables; Semi R, Semiregular; Cep, 
Cepheids; Clus, cluster type; Nova; SS Cyg and R Cr B, irregular variables 
of which SS Cygni and R Coronae Borealis are prototypes; and Irr, other 
irregular variables.



DOUBLE AND MULTIPLE STARS
A number of the stars which appear as single to  the unaided eye may be 

separated into two or more components by field glasses or a small telescope. 
Such objects are spoken of as double or multiple stars. W ith larger telescopes 
pairs which are still closer together may be resolved, and it is found th a t, up to 
the limits of modern telescopes, over ten per cent. of all the stars down to the 
ninth magnitude are members of double stars.

The possibility of resolving a double star of any given separation depends 
on the diameter of the telescope objective. Dawes’ simple formula for this 
relation is d" =  4 .5 /A , where d is the separation, in seconds of arc, of a double 
star th a t can be just resolved, and A  is the diameter of the objective in inches. 
Thus a one-inch telescope should resolve a double star w ith a distance of 4".5 
between its components, while a ten-inch telescope should resolve a pair 0".45 
apart. I t should be noted th a t this applies only to stars of comparable brigh t­
ness. If one star is markedly brighter than its companion, the glare from the 
brighter makes it impossible to separate stars as close as the formula indicates. 
This formula may be applied to the observation of double stars to test the quality 
of the seeing and telescope.

I t  is obvious th a t  a star may appear double in one of two ways. If the com­
ponents are a t quite different distances from the observer, and merely appear 
close together in the sky the stars form an optical double. If, however, they are in 
the same region of space, and have common proper motion, or orbital motion 
about one another, they form a physical double. An examination of the proba­
bility of stars being situated sufficiently close together in the sky to appear as 
double shows immediately th a t almost all double stars m ust be physical rather 
than optical.

Double stars which show orbital motion are of great astrophysical im portance, 
in th a t a careful determination of their elliptical orbits and parallaxes furnishes a 
measure of the gravitational attraction  between the two components, and hence 
the mass of the system.

In the case of many unresolvable close doubles, the orbital motion may be 
determined by means of the spectroscope. In still other doubles, the observer is 
situated in the orbital plane of the binary, and the orbital motion is shown by the 
fluctuations in light due to the periodic eclipsing of the components. Such doubles 
are designated as spectroscopic binaries and eclipsing variables.

The accompanying table provides a list of double stars, selected on account 
of their brightness, suitability for small telescopes, or particular astrophysical 
interest. The data are taken chiefly from A itken’s New General Catalogue of 
Double Stars, and from the Yale Catalogue of Bright Stars. Successive columns 
give the star, its 1950 equatorial coordinates, the magnitudes and spectral classes 
of its components, their separation, in seconds of arc, and the approxim ate 
distance of the double star in light years. The last column gives, for binary stars 
of well determined orbits, the period in years, and the mean separation of the 
components in astronomical units. For stars sufficiently bright to show colour 
differences in the telescope used, the spectral classes furnish an indication of the 
colour. Thus O and B stars are bluish white, A and F  white, G yellow, K orange 
and M stars reddish.

A good reference work in the historical, general, and mathem atical study of 
double stars is A itken’s The Binary Stars.



† or ††, one, or two of the components are themselves very close visual double or, 
more generally, spectroscopic binaries.



THE BRIGHTEST STARS †
Their Magnitudes, Types, Proper Motions, Distances and Radial Velocities

The accompanying table contains the principal facts regarding 259 stars 
brighter than apparent magnitude 3.51 which it is thought may be of interest 
to our am ateur members. The various columns should be self-explanatory but 
some comments may be in order.

The first column gives the name of the star and if it is preceded by the sign || 
such means th a t the star is a visual double and the combined magnitude is 
entered in the fourth column. Besides the 48 thus indicated there are 12 others 
on the list with faint companions but for these it is not thought tha t there is 
any physical connection. In the case of the 20 stars variable in light this fourth 
column shows their maximum and minimum magnitudes. The 19 first m agni­
tude stars are set up in bold face type.

In the fifth column are given the types as revised a t various observatories— 
principally a t our own, bu t omitting the s and n designations descriptive of the 
line character. The annual proper motion follows in the next column and this 
may not necessarily be correct to the third decimal place.

The parallaxes are taken from the Yale Catalogue of Stellar Parallaxes 1935, 
the mean of the trigonometric and spectroscopic being adopted. The few nega­
tive trigonometric parallaxes were adjusted by Dyson’s tables before being 
combined with the spectroscopic. The distance is given also in light years in 
the eighth column as to the lay mind th a t seems a fitting unit. The absolute 
magnitudes in the ninth column are the magnitudes the stars would have if all 
were a t a uniform distance of 32.6 light years (π  =  0 ."1). At th a t distance the 
sun would appear as a star of magnitude 4.8.

The radial velocities in the last column have been taken from Vol. 18 of the 
Lick Publications. An asterisk * following the velocity means th a t such is vari­
able. In these cases the velocity of the system, if known, is given; otherwise a 
mean velocity for the observations to date is set down.

Of the 259 stars or star systems here listed 146 are south and 113 north of the
equator. This is to be expected from the fact th a t the northern half of the sky 
includes less of the Milky Way than the southern.

The number in each spectral class, apart from the one marked peculiar, is as 
follows: O, 3; B, 74; A, 55; F, 22; G, 43, K, 42 and M, 19. The B-stars are 
intrinsically luminous and appear in this list out of all proportion to their to ta l 
number. The stars in Classes A and K are by far the most numerous but the 
revision of types throws many originally labelled K back into the G group.

From the last column we see th a t 98 velocities are starred, indicating th a t 
38 per cent of the bright stars, or a t least one in every three, are binary in char­
acter. For visual binaries the proportion has usually been listed as one in nine. 
Our list shows one in six but it is only natural to expect th a t we would observe a 
higher proportion among the nearby stars, such as these are on the average.

Other relationships can be established from the list if our am ateur members 
care to study it.

† This feature of the H a n d b o o k ,  f i r s t  appearing in the 1925 edition, was prepared and
frequently revised by the late Dr. W. E. Harper (1878-1940).



α U Min, Polaris: R.A. 1h 52.5m; D ec. +  89° 03' (1955)















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; α and δ, 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 a r c ; 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; Int. mag., the total apparent 
magnitude of the globular clusters; and Dist., the distance in light years.



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 
nebulosities 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 Cl column is given the classification of the 
nebula, planetary nebulae being listed as P l, diffuse nebulae as Dif, and dark 
nebulae as Drk. S iz e indicates approximately the greatest apparent diameter 
in minutes of a r c ; and m n 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 nebulae is added for the better known objects.



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 Cl, E  indicates 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 a to c. 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
tacularly large red shifts, corresponding to large velocities of recession, are not 
included.



The above map represents the evening sky at
Midnight.....................Feb. 6
11 p.m.............. ...........  " 21
10 " ........................Mar. 7
9 " .........  " 22
8 " ......................... Apr. 6
7 " ..........................  " 21



The above map represents the evening sky at

Midnight.....................May 8
11 p.m.......................... " 24
10 “ ......................... June 7
9 "  .........................................................  “  22
8 " ......................... July 6



The above map represents the evening sky at
Midnight.....................Aug. 5
11 p.m...........................  " 21
10 " ........................Sept. 7
9 " .........................  " 23
8 " ........................Oct. 10
7 " ......................... " 26
6 " ........................ Nov. 6
5 " .......................  " 21



The above map represents the evening sky at
Midnight.....................Nov. 6
11 p.m........................... " 21
10 " .........................Dec. 6
9 "  ..........................  "  21
8 " ........................ Jan. 5
7 " ......................... " 20
6 " ........................Feb. 6
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WE  C O N T I N U E  TO S E R V E
Read the titles of slide set 4—all 200" photos. A new set of slides is in 
process with some June 1954 solar eclipse slides. We offer a few new

books in 1955.

There are many Spiral Nebulae in this 
new list, but it does not limit the celes­
tial variety of the set. There are three 
instances where they are similar, bu t not 
alike. Then, too, eight of these slides are 
duplicates of Slide Set Two, bu t these are 
200" photos which were not available 
when Set Two was p u t on the market. 
Asterisks identify them.

ANOTHER SET OF 200" SLIDES 
(SLIDE SET FOUR)

73. Spiral Nebula (Canes Venatici)
N.G.C. 4631— edge on

74. Spiral Nebula (Canes Venatici)
N.G.C. 4244— edge on

75. Spiral Nebula (Ursa Major) N.G.C.
2681*

76. Spiral Nebula (Canes Venatici)
N.G.C. 4736

77. Spiral Nebula (Ursa Major) N.G.C.
2976

78. Spiral Nebula (Leo) N.G.C. 2903
79. Spiral Nebula (Ursa Major) N.G.C.

2841
80. Spiral Nebula (Ursa Major) N.G.C.

3031*
81. Spiral Nebula (Virgo) N.G.C. 5364*
82. Spiral Nebula (Pisces) N.G.C. 628
83. Spiral Nebula (Ursa Major) N.G.C.

5457
84. Spiral Nebula (Virgo) N.G.C. 4595

— edge on*
85. Barred Spiral Nebula (Coma Beren­

ices) N.G.C. 4314
86. Barred Spiral Nebula (Ursa Major)

N.G.C. 2685
87. Satellite Nebula (Andromeda) N.G.C.

205
88. Planetary Nebula (H ydra) N.G.C.

3242
89. Globular Star Cluster (Serpens)

N.G.C. 5904
90. Whirlpool Nebula (Canes Venatici)

N.G.C. 5194-5195
91. Trifid Nebula (Sagittarius) N.G.C.

6514*

92. Ring (planetary) nebula (Lyra)
N.G.C. 6720*

93. Crab Nebula (Taurus) N.G.C. 1952*
94. Horsehead Nebula (Orion) Barnard

33*
95. Faint Dwarf Nebula and Stellar

System (Sextans)
96. Expanding Nebulosity around Nova

Persei (in 1901)

BOOKS
Pictorial Astronomy, Alter and Clemin- 

shaw ..............................................  $5.00
Nature of Light and Color, M. Min-

naert, paper ..............................  $1.95
An excellent book (see review in Sep­
tem ber Sky and Telescope)

History of Astronomy, J. L. E. Dreyer 
(from Thales to Kepler)

Cloth .....................................  $3.95
Paper $1.75

Principles of Physical Optics, Ernst Mach.
Cloth .....................................  $3.50
Paper .....................................  $1.75

Discover the Stars, Gaylord Johnson 
New enlarged edition ...............  $0.75

CHART AND SLIDE PRICES
4 Slide S ets—  3 Chart Sets ........ $46.25
4 Slide Sets —  2 Chart Sets ....... 43.25
4 Slide Sets —  1 Chart Set .......  40.25
4 Slide Sets .....................................  37.00
3 Slide Sets —  3 Chart Sets ....... 37.00
3 Slide Sets —  2 Chart Sets ....... 34.00
3 Slide Sets —  1 Chart Set .........  30.00
2 Slide Sets —  3 Chart Sets ....... 27.50
2 Slide Sets —  2 Chart Sets ....... 24.50
2 Slide Sets —  1 Chart Set ......... 21.50
1 Slide Set —  3 Chart Sets ......... 18.25
1 Slide Set —  2 Chart Sets .........  15.25
1 Slide Set —  1 Chart Set ...........  12.25
3 Slide Sets $27.75 3 Chart Sets .$9.25
2 Slide Sets $18.50 2 Chart Sets $6.25
1 Slide Set $9.75 1 Chart Set ...$3.50
Single Slides ... 50c Single Charts ... 20c

10% discount on orders of $36.00 
Discounts not allowed on Books

A S T R O N O M Y  C H A R T E D
33 WINFIELD STREET WORCESTER 2, MASS.: U.S.A.



HERE’S PROOF OF LEADERSHIP 
New Formula— New Tools— New Plant
We have re ca lcu la ted  ALL o u r T elescope 
M irrors, g rea tly  im p ro v e d  o u r g rin d in g  
and tes tin g  m ethods, g iv ing  you  a B e tter 
Mirror a t N o In crea se  in  P r ice .

N o n eed  for m o n th s o f  te d io u s  gr in d in g!  
T elescop e su ccess  a ssu red  w ith  ou r NEW  
TELESCOPE M IRRORS! R e a d y -to -u se

G round—P olish ed —A lum in ized—T ested  
M AKE A  P R O F E SSIO N A L  
A stro n o m ica l or T errestr ia l 

TELESCOPE for as l it t le  as $7.00
Now you can  affo rd  th e  lu x u ry  of a  re a l 
telescope. See th e  m o u n ta in s  an d  seas of 
th e  M oon, S a tu rn ’s rings, n e b u lae  a n d  a 
host of h eav en ly  w onders.

Easy w ritte n  an d  p ro g ress-p h o to  in ­
s tru c tio n s in c lu d ed  w ith  each  kit. Also in ­
cluded  a re  a “F la t” m irro r  o r  “d iag o n a l” 
and  lenses to m ak e  2 eyep ieces g iv ing  th e  
pow ers listed .
6" K it (P ryex ) 62" F.L. 70X & 140X $20.50
5" K it 67" F.L. 65X & 130X.............. 17.00
4" K it 52" F .L . 55X & 110X..............  12.00
3" K it 39" F.L. 40X & 80X..............  7.00

Send 30c fo r  K now -how  In stru c tio n s .

TELESCO PE P L A N S
Com plete d e ta iled  p lan s an d  specifications 
to m ake th e  fo u r  w o n d erfu l N ew to n ian  
telescopes firs t d escrib ed  b y  M r. J . V. 
L aw rence in  th e  Ju n e  1953, issue of “ Sky  
and T elescope.” B lu e -p rin ts , d iag ram s, 
w ork  sheets, b ill of m a te ria ls , p h o to g rap h s  
of fin ished p a r ts  a re  inc lu d ed . E v ery  
n eeded  he lp  to  m ak e  each  size of te le s ­
cope you m ay  choose— 3" o r  4" o r  5" o r  
6"—is in  th is  o ne  booklet.

O nly  50c P o stp a id

ST A R  D IA G O N A L
F or th e  co n v en ien t o b se rv a tio n  of s ta rs  
n e a r  th e  zen ith , a p rism  is ind isp en sab le . 
I t  is p laced  b e fo re  th e  eyep iece  to  d ire c t 
th e  pencil of l ig h t ra y s  so th a t  th e  ax is of 
th e  eye-lens is a t  r ig h t ang les to  th e  ax is 
of th e  te lescope. O u r “ S ta r  D iag o n a l” is 
especially  m a n u fa c tu re d  fo r  th is  pu rp o se . 
F its s ta n d a rd  1 1 /4 "  eyep iece  h o ld e r  an d  
tak es s ta n d a rd  1 1 /4" eyepecies. P ric e , in ­
cluding  fine q u a lity  lig h t flin t g lass fluo r­
ide coated  p rism . $15.50 P .P .

ROSS Q U A D IPO D  P o r tab le—S tu rd y
A rugged  te lescope p la tfo rm  of n ew  
m odern  design  w ith  fo u r  a d ju s ta b le  legs, 
m ade to  solve y o u r  te lesco p e  su p p o rt 
p roblem s a t a  p rice  w h ich  is p h en o m en a lly  
low.
ROSS QUADIPOD w ith  E q u a to ria l M o u n t­
ing fo r  te lescopes u p  to  4" d ia m e te r  
(knocked-dow n, u n p a in te d ) .... O n ly  $18.00 

(E xpress ch arg es e x tra )
ROSS QUADIPOD fo r te lescopes u p  to  8" 
d iam eter (knocked-dow n, u n p a in te d )

O nly  $23.00 
(E xpress ch arg es e x tra )

H IGH-POW ER TELESCO PE EYEPIECE
T w in-A chrom atic  D o u b le t ab o u t 1 /3" 
E.F.L. (30x) m ad e  of tw o  ach ro m atic  ce ­
m en ted  doub le ts, o f B ausch  & L om b 
m an u fac tu re . T he field is sh a rp  to  th e  
edge. Good co lor co rre c tio n . In  “F re n ch - 
do u b le t” sc rew  ty p e  m o u n tin g , g iv ing  
h ighest ey ep o in t possib le  w ith  th is  sh o rt-  
focus com bination . O.D. 1 1 /4 " . E ach  $8.50

BA RLO W  L EN S  
C em en ted  A ch ro m a t-A m e r ica n  M ade

O ur e x ce llen t new  fo rm u la  allow s fo r  h ig h  
po w er w ith  l i t t le  loss of l ig h t an d  no loss 
of defin ition . T hese  a re  u n m o u n te d  u n ­
co a ted  lenses you  w ill find sim p le  to  u se  
w ith  an y  ocu la r. B ack  F .L . 44.68 m m . 
(1.759") fro m  d eep e r concav ity . D iam e te r  
(clear) 26.00 m m . (1.0235"). E.F.L. 44.15 
m m . (1.738"). M agnification  fa c to r  a b o u t 8 
tim es. S tric tly  lim ite d  su p p ly  a t  o u r s ta r t ­
ling  low  p rice  of O n ly  $9.00 p lu s 25c P .P .

ST A R  F IN D E R  TELESCO PE
Uses a v e ry  fine o b je c tiv e  an d  eyep iece . 
No crosshair. H igh eye  relief. 6 pow er. 
W eigh t 2 lbs. 10 oz. D iam e te r  2 1/8" b y  
12" long. C om plete  w ith  optics.

$30.00 p lu s  p o sta g e

F IN D E R  B R A C K E T S
B rass rin g s  2 3 /8" in side , w ith  th re e  
ce n te rin g  se t sc rew s se t in  c ircu m fe ren ce , 
h av e  fe e t a tta c h e d  w h ich  can  b e  secu red  
to  o u tsid e  of te lescope tube . P e r  se t of 2

$5.00

A M BE R  L U N A R  FILTER
E x ce llen t fo r  v iew ing  th e  fu ll m oon. Im ­
pro v es see ing  b y  a  p o in t o r  tw o  an d  
g re a tly  red u ces  g la re . E n ab les you  to  see 
a w ea lth  of r a th e r  cu rio u s d e ta il of sm all 
lig h t an d  d a rk ish  a reas  u n d e r  h ig h  so la r  
illu m in a tio n . E ach  $1.00

B IN O -TA C H
A ttach es  a n y  m ak e  o r  p o w er o f P rism  
b in o cu la rs  to  an y  p h o to g rap h ic  tr ip o d  o r  
P a n  h ead . O n an d  off in  seconds. R educes 
fa tig u e  an d  im proves as tro n o m ica l seeing  
by  100% b ecau se  of stead in ess . W o rth  
tw ice  o u r  ask in g  p r ic e  in  u se fu ln ess

O n ly  $6.60 e a ch , P .P .
B R A S S T U B IN G —TEL E SC O PIN G

Y our re q u e s ts  an d  p u rch ase s  h a v e  m ad e  
it possib le  fo r  u s to  se cu re  a n d  su p p ly  
ch eap ly  th is  fine seam less b ra ss  te le sco p ­
ing  tu b in g  fo r  m ak in g  y o u r  ow n te le ­
scope p a r ts  such  as o cu la rs  a n d  focusing  
fittings.
1 1/4" O.D. w all .030" le n g th  10"....at $1.50 
1 1 /4 "  I.D. w all .030" le n g th  10" a t  $1.50 

A dd 35c p e r  le n g th  fo r  postage .
50X ACH RO M ATIC TELESC O PE  

EYEPIECES  
Im p roved  H a stin g s-R o ss  F orm u la . 1 /5"  (5 
m m .) E .F.L . cem en ted  t r ip le t  (solid) p o si­
tiv e  ty p e . H ig h est lig h t tran sm iss io n  
th ro u g h  m in im u m  glass th ick n ess. M edium  
w id e  field, sh a rp  to  th e  v e ry  edge. E x ­
ce lle n t co lor co rrec tio n . M oun ted  in  n o n ­
reflec tin g  cap  of fa ll-aw a y  ty p e . O.D.1 3 /4" 
L im ited  S tock  a t  E ach  $15.50

A  P O P U L A R  IN T R O D U C T IO N  
TO A STRO NO M Y!

N e w  H an d b ook  o f th e  H ea v en s, rev ised , 
th e  b e s t g u id e  to  th e  s ta rs  fo r  th e  a m a teu r  
272 pages, 60 illu s tra tio n s . 65c P o stp a id . 

In c lu d e  P o s ta g e —R em it w ith  O rder  
N o op en  a cco u n t—N o C.O .D.

S en d  50c for  G en era l B u lle t in

H A R R Y  R O S S
M ICRO SCO PES — T EL ESC O PES  

66 W est B ro a d w a y  
S c ien tific  an d  L ab ora tory  A p p aratu s  

N EW  YORK 7, N  Y.



FR E E  IN FO RM A TIO N  ON REQUEST

SIDEREAL TIME IS AN 
OBSERVATORY REQUIREMENT
The R.A. of your Meridian is always 
your Local Sidereal Time.
What is the Sidereal Time at Winnipeg, Man., 
at 9:30 p.m. on April 10, 1955 ?

(1) 9:30 p.m. 21h 30m 00s
(2) Long. C.S.T. zone 6 00 00
(3) Greenwich time (1) +  (2) 27 30 00
(4) Sid. advance in 27h 30m (p. 8) 4 30
(5) G. sid. time at 0h (p. 7) 13 09 48
(6) G. sid. time (3) +  (4) +  (5) 16 44 18
(7) Long. of Winnipeg 6 29 00
(8) Win. sid. time (6) — (7) 10 15 18

Electric Sidereal Clock $40.00; 60
cycle, 110 volts; 50 cycle, 110 volts; 
60 cycle, 220 volts.
Cast aluminum case machined all over 
and black wrinkle varnish finish. 
Polished and lacquered bronze bezel. 
3½" sidereal minute circle for astron­
omers and 4½" degree circle giving 
Hour Angle Aries for navigators. 
Photographic dial. Hour and minute 
hands set from the back and all hands 
set from the front.

HAINES SCIENTIFIC 
INSTRUMENTS 

Box 171, Englewood, N.J.

S K Y - S C O P E
The full 3½ " diameter reflecting type, 

Astronomical telescope that is sweeping the 
country. Shows Moon craters, Saturn’s Ring, 
Jupiter’s 4 moons and close “double-stars” 
with guaranteed observatory clearness.

It has a tested ¼ -wave aluminized mirror, 
60 power Ramsden type eyepiece and is 
equatorially mounted on an all-metal stand.

C om p lete  
as illu stra ted

$2975
(125 & 35 power 
extra eye-pieces 
are available at 

$5.15 each)
F in d e r

(with brackets) 
$7.50

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

The Skyscope Company, Inc.
475-5th  A v e n u e  N ew  Y ork 17, N .Y .

S T A R  D U S T
A Photographic Star Atlas

V olum e No. 1. A m o d ern  s ta r  a tla s  
co n ta in in g  P h o to g ra p h ic  C h a rts  of 
th e  n o r th  p o la r  reg io n  to  54° n o r th  
declina tion .
175 pages, c lo th  b o u n d  .... P ric e  $6.50 

Other Publications
3 M A PS OF THE ST A R S

1—T he U n it S k y  M ap
A fo lded  sh e e t P ric e  50c.

2— T h e O b server's  S tar A tla s
33 P ag es P ric e  $1.50

3—W ebb's A tla s  o f  th e  S tars
149 P ag es P ric e  $5.50

3 BO O K S OF M A R S
1— O b serv a tio n s  o f  T h e P la n e t M ars 

21 P ag es P ric e  $1.50
2— O b serva tion s o f  M ars a n d  its  

C anals
51 P ag es P ric e  $2.00

3—T elesco p ic  O b serv a tio n s o f  M ars
60 P ag es P ric e  $2.50

W rite  fo r  P ric e  L is t a n d  
D escrip tio n s

H A R O L D  B.  W E B B
145 PRESIDEN T ST. 

LYNBROOK, N.Y., U.S.A.


