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plus the following
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7620 Nov. 1 7743
7651 Dec. 1 7773
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In the present issue of the H a n d b o o k  the list of stars occulted by the moon 
has been omitted, but any person who is able and willing to observe occultations 
will be supplied with the necessary information.

No star maps are included in the H a n d b o o k ,  but the following are recom
mended: Four circular maps, 9 inches in diam eter, roughly for the four seasons, 
obtainable from the Director of University Extension, University of Toronto, 
for one cent each. A set of 12 circular maps, 5 inches in diameter, w ith brief 
explanation, is supplied by Popular Astronomy, Northfield, Minn., for 15 cents. 
Young’s Uranography, contains four maps with good descriptions of the con
stellations, suitable for small telescopes (Ginn and Co., 72 cents). N orton’s 
Star Atlas and Telescopic Handbook is larger and excellent. (Gall and Inglis, 
price 125. 6d.; supplied also by Eastern Science Supply Co., Boston).

In the preparation of this H a n d b o o k  the Editor has been assisted by Mr.
H. Boyd Brydon, Victoria, who supplied much of the “ copy” and read the proofs; 
Dr. J. A. Pearce and Dr. F. S. Hogg, of the Dominion Astrophysical Observatory. 
Victoria, B.C.; and his colleagues Dr. R. K. Young and Dr. P. M. Millman, of 
the University of Toronto.

The minima of Algol have been computed from an observation by Stebbins 
(Ap. J ., vol. 53, 1921), J . D. 2422619.7866 with the period 2.86731077, given by 
Hellerick (A .N ., vol. 209, p. 227, 1919).
T o r o n t o ,  December, 1933. T h e  E d i t o r .

New Y ear’s D a y .............
E p iphany ..........................
Septuagesima S unday. . 
Quinquagesima (Shrove)

S unday ..........................
Ash W ednesday...............
Quadragesima (First Sunday in

L e n t)  Feb. 18
St. D av id  Mar. 1
St. P a tr ick  Mar. 17
Palm S unday  Mar. 25
Annunciation (Lady D ay ). . . .  Mar. 25
Good Friday  Mar. 30
Passover, First D a y  Mar. 31
Easter S unday    .Apr. 1
Mohammedan New Year

(1353) Apr. 16
St. George Apr. 23
Rogation S unday  M ay 6
Accession of King George V

(1910) M ay 6
Ascension D ay  May 10
Pentecost (Whit Sunday) M ay 20
Empire (Victoria) D ay  May 42
Birthday of Queen M ary 

1867)...........................  May 26

T rin ity  S un d ay  M ay 27
Corpus C h ris ti M ay 31

of King George V
   June 3
of Prince of Wales
......................................June 23

St. John B aptist (Midsummer
D a y ) .......................................... June 24

Dominion D ay  July 1
Labour D a y .................................Sept. 3
Jewish New Year (5695) (Rosh

H ashanah )............................... Sept. 10
Day of Atonement (Jewish). .Sept. 19
Tabernacles (Jew ish)................. Sept. 24
St. Michael (Michaelmas D ay)Sept. 29
All S ain t’s D a y ........................... Nov. 1
Armistice D a y ............................. Nov. 11
St. A ndrew ................................... Nov. 30
First Sunday in A d v en t............Dec. 2
Ramadan (M oslem ) Dec. 8
Christmas D ay  Dec. 25

Thanksgiving Day, date set by 
Proclamation

A N N IVERSARIES & FESTIVALS 1934

Jan. 1 
Jan. 6
Jan. 28 B irthday 

(1865)
Feb. 11 B irthday 
Feb. 14 (1894)



SYMBOLS AND ABBREVIATIONS

SIGNS OF THE ZODIAC

SUN, MOON AND PLANETS

ASPECTS AND ABBREVIATIONS

THE GREEK ALPHABET

In the Configurations of Ju p ite r’s Satellites (pages 29, 31, etc.), 
O represents the disc of the planet, d signifies th a t the satellite is 
on the disc, * signifies th a t the satellite is behind the disc or in the 
shadow. Configurations are for an inverting telescope.



In practical astronomy three different kinds of time are used, while in ordin
ary 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. M ean Tim e—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 celes
tial equator in one year. The difference between the times that the real sun and 
the mean sun cross the meridian ( i. e. between apparent noon and mean noon) is 
the equation o f time. (See next page).

3. Sidereal Tim e—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.

4. Standard Tim e—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 transportation the 
system of Standard Tim e  was introduced in 1883. Within a certain belt approxi
mately 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 six standard time belts, as follows ; — 60th meridian or 
Atlantic Time, 4h. slower than Greenwich ; 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.



1934 E P H E M E R IS  O F T H E  SU N  A T Oh G R E E N W IC H  C IV IL  T IM E

A pp aren t E q u a tio n  A pparen t A p p aren t E q u a tio n  A p p aren t
D a te  R.A. of T im e Decl. D a te  R .A. of T im e D ecl.

To ob ta in  th e  R.A. of M ean Sun. su b tra c t th e  E q u a tio n  of T im e from  th e  R igh t Ascension, 
add ing  12h to  th is  gives th e  Sidereal T im e a t  0h G .C .T .

In  th e  E q u a tio n  of T im e th e  Sign +  m eans th e  w atch  is fa s te r th a n  th e  Sun. —th a t  it  is 
slower. To ob ta in  th e  Local M ean Tim e, in th e  form er case add  th e  E q u a tio n  of T im e to 
and  in th e  la t te r  case su b tra c t i t  from , a p p aren t or sun-dial tim e.



PHASES OF T H E  MOON (75th M eridian Civil Time)

P e r i g e e A p o g e e

D ate Distance D ate Distance

D h miles D h miles
Jan. 14 20 221,980 Jan. 27 14 252,320
Feb. 12 06 224,170 Feb. 24 05 251,820
Mar. 12 05 227,760 Mar. 24 01 251,260
Apr. 7 06 230,190 Apr. 20 21 251,200
M ay 2 21 228,260 M ay 18 15 251,590
M ay 30 14 225,130 June 15 05 252,180
June 27 20 226,340 July 12 13 252,560
July 26 05 225,590 Aug. 8 16 252,510
Aug. 23 15 226,650 Sept. 5 01 252,050
Sept. 20 20 225,460 Oct. 2 17 251,490
Oct. 18 09 228,700 Oct. 30 12 251,150
Nov. 12 09 229,750 Nov. 27 09 251,380
Dec. 9 03 226,620 Dec. 25 05 251,920



ABBREVIATIONS FOR T H E  CONSTELLATIONS

The 4-letter abbreviations are in
tended to be used in cases where a 
maximum saving of space is not neces
sary.

From Transactions of the I .A .U ., 
Vol. IV., 1932.



T IM E S OF SU N R ISE AND SUNSET 
In the tables on pages 10 to 21 are given the times of sunrise and sunset for 

places in latitudes 44°, 46°, 48°, 50° and 52°, which cover p re tty  well the populated 
parts of Canada. The times are given in Mean Solar Time, and in the table on 
the page following this, are given corrections to  change these times to  the S tand
ard or Railroad times of the cities and towns named, or for places near them.

How the Tables are Constructed 
The time of sunrise and sunset a t a given place, in mean solar time, varies 

from day to  day, and depends principally upon the declination of the sun. Varia
tions in the equation of time, the apparent diam eter of the sun and atmospheric 
refraction a t the points of sunrise and sunset also affect the final result. These 
quantities, as well as the solar declination, do not have precisely the same values 
of corresponding days from year to year, and so it is impossible to  give in any 
general table the exact tim e of sunrise and sunset day by day.

W ith this explanation the following general table has been computed, giving 
the rising and setting of the upper limb of the sun, corrected for refraction, using 
the values of the solar declination and equation of tim e given in the Nautical 
Almanac for 1899; these are very close average values and may be accepted as 
approximately correct for years. I t  must also be remembered th a t these times are 
computed for the sea horizon, which is only approximately realised on land sur
faces, and is generally widely departed from in hilly and mountainous localities. 
The greater or less elevation of the point of view above the ground m ust also be 
considered, to get exact results.

The Times for A n y  Station 
In order to find the tim e 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 tim e of 
sunrise and sunset for the proper latitude, on the desired day, and apply the 
correction.

44° 46° 48° 50° | 52°
mins. mins. mins. mins. mins.

Barrie +  17 Charlotte Port Arthur +  57 Brandon +  40 Calgary +  36
Brantford +  21 town +  13 Victoria + 1 3 Indian Edm on
Chatham + 29 Fredericton + 26 Head -  5 ton+ 3 4
Goderich +  27 Montreal -  6 Kamloops +  2 Prince
Guelph +  21 Ottawa +  3 Kenora +  18 Albert +  4
H alifax +  14 Parry Sound +  20 Medicine Saska
Hamilton +  20 Quebec -  15 H a t+  22 toon +  6
Kingston +  6 Sherbrooke -  12 Moosejaw +  2
London + 25 St. John, Moosomin +  40
Orillia +  18 N .B . +  24 Nelson -  1 1
Owen Sound +  24 Sydney +  1 Portage L a
Peterboro +  13 Three Rivers -  10 Prairie +  33
Port Hope +  14 Regina -  2
Stratford +  24 Vancouver +  12
Toronto +  18 W innipeg +  28
Windsor +  32
Woodstock +  23
Yarmouth +  24

Example.—Find the time of sunrise a t Owen Sound, also a t Regina, on 
February 11.

In the above list Owen Sound is under “44°” , and the correction is +  24 min. 
On page 11 the time of sunrise on February 11 for latitude 44° is 7.05; add 24 min. 
and we get 7.29 (Eastern S tandard Time). Regina is under “50°” , and the cor
rection is - 2 min. From the table the time is 7.18 and subtracting 2 min. we 
get the time of sunrise 7.16 (Central S tandard Time).



For an explanation of this table and its use at various places, see pages 8 and 9.



For an explanation of this table and its use at various places, see pages 8 and 9.



MARCH

For an explanation of this table and its use at various places, see pages 8 and 9.



APRIL



MAY

For an explanation of this table and its use at various places, see pages 8 and 9.



JUNE



JULY

For an explanation of this table and its use at various places, see pages 8 and 9.



AUGUST

For an explanation of this table and its use at various places, see pages 8 and 9.



For an explanation of this table and its use at various places, see pages 8 and 9.



For an explanation of this table and its use at various places, see pages 8 and 9.



For an explanation of this table and its use at various places, see pages 8 and 9.





At the beginning of 1934 the sun spots will be practically a t a minimum. 
The last minimum occurred in 1923.6. According to the M ount Wilson observers 
the present cycle has been only ten and one quarter years behind similar phases 
of the last cycle. This would indicate October or November, 1933, as the time 
of the current minimum. Probably short period secondary fluctuations will 
prolong this until the end of 1933 or into 1934.

M ERCURY

Mercury is the smallest, least massive, and swiftest, of the nine major planets. 
Since it is the planet whose orbit is closest to the sun it never appears in the 
sky very far removed from th a t body. For this reason Mercury is the least seen 
of any of the planets visible to the naked eye, though its observation, if attem pted 
at the right time, is not nearly as difficult as many people suppose.

During the year 1934 Mercury reaches a maximum apparent separation 
from the sun six times, but never has an elongation greater than  28°. When 
Mercury is at eastern elongation it may be seen as a ruddy first magnitude 
star low in the west shortly after sunset, its light almost eclipsed by the evening 
twilight. At western elongation it is visible in the eastern morning sky just 
before sunrise.

The maximum eastern elongations of Mercury for 1934 are on February 18, 
18° 7'; June 14, 24° 27'; October 10, 25° 13'. During the spring the ecliptic runs 
most nearly vertical a t sunset and hence the elongation on February 18 is the 
most favourable a t which to look for Mercury in the evening sky.

The maximum western elongations of Mercury during 1934 are on April 2, 
27° 49'; July 31, 19° 31'; November 19, 19° 35'. Since the ecliptic is most nearly 
vertical a t sunrise in September the two elongations on July 31 and November 19 
will be equally suitable for observing Mercury in the morning sky.

The six elongations of Mercury which occur in 1934 are none of them  ex
tremely favourable for the observation of th is planet.

VENUS

Venus is the planet whose orbit lies next outside th a t of Mercury. It, of 
all the heavenly bodies, is most like the earth in size, density and possibly con
stitution. For its path among the stars see Fig. 1.

The orbit of Venus lies just inside th a t of the earth and hence it comes 
closer to us than any other body with the exception of the moon, some of the 
asteroids, and an occasional comet. At its closest it is only 26 million miles 
away from us, a t its greatest distance, 160 million miles.

At the beginning of the year Venus is a t its greatest brilliancy, being of 
magnitude —4.4, 15 times as bright as Sirius and very conspicuous in the evening 
sky, setting some three hours after the sun. During January  it rapidly decreases 
in brightness as it moves in between the earth and the sun. I t starts to retrograde 
about the middle of the month and on February 4, is a t inferior conjunction and 
becomes a morning star. By March 11 it has increased again to its greatest
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brilliancy, a magnitude of —4.3. Its apparent separation from the sun becomes 
greater till on April 16 Venus is at its greatest elongation west of the sun, 46° 18'. 
If Venus is observed before sunrise a t this time it should be easy to follow it on 
into broad daylight.

Venus continues as a morning star for several months, slowly approaching 
the sun and decreasing in brightness. On November 18 it is a t superior con
junction and passes the sun on the far side, becoming an evening star. It is too 
near the sun to be well observed during the last three months of 1934.

MARS

Mars, whose orbit lies just outside tha t of the earth, is the second smallest 
of the major planets, with a diam eter of only 4200 miles. I t does not approach 
quite as close as Venus but when it is nearest to us its daylight hemisphere is 
towards the earth while the reverse is true for Venus so th a t we know more 
about the surface features of Mars than we do for any other planet.

1934 will not be a good year for making observations of Mars. At the begin
ning of the year it is low in the western sky a t sunset being too faint to be notice
able in the evening twilight. It slowly approaches the sun and is in conjunction 
with tha t body on April 14, becoming a morning star. The apparent separation 
between Mars and the sun now gradually increases until by October 1 the  planet 
rises about four hours before sunrise. I t  is then a red star of the second magni
tude. It appears a little earlier each week and increases in brightness until by 
the end of December it is of the first magnitude and rises about midnight.

JU P IT E R

Jupiter is the largest and most massive planet of the solar system and though 
it does not approach the earth as closely as do Venus and Mars it is by far the 
easiest planetary object for observers with small telescopes because of its relatively 
large disk. An indication of this disk may be seen with a power of ten and with 
good seeing a power of tw enty on a two inch telescope will reveal several dark 
bands lying on either side of the planet’s equator. These are known as cloud 
belts and change slightly in form from month to month.

The four brightest moons of Jupiter may be seen with a good pair of prism 
binoculars. Their daily positions are given on the pages of astronomical phe
nomena for each month.

Except for the last two months of the year Jupiter, during 1934, will be 
found in the constellation Virgo. It is five degrees north of Spica in January 
and rises shortly after midnight, being a conspicuous object in the morning sky. 
I t starts to retrograde on February 7 and is in opposition to the sun on April 8 , 
when it is visible all night. The planet starts to move eastward again among the 
stars on June 11 and by August 1 is a second time just north of Spica. Conjunc
tion with the sun occurs on October 27 and from the middle of September on 
Jupiter sets too soon after the sun in the evening sky to be well seen. I t enters 
the constellation of Libra about November 1 and will be visible in the morning 
sky for the last month of the year. See Fig. 2 for its path among the stars.



SATURN

Saturn has a system of rings which make it a unique object for telescopic 
observation. These rings may be seen with a good two inch glass. I t has nine 
satellites, the brightest of these being conspicuous in a small telescope.

For quite a number of years Saturn has been well south of the equator and 
hence has been visible for only a few months of the year and then low in the 
southern sky. Every year, however, it is progressing a little further north and 
will be quite favourably situated for observation during 1934. See Fig. 3.

At the beginning of the year it is just visible low in the southwest in the 
early part of the evening. Saturn rapidly approaches the sun and is in conjunc-

tion with it on February 8 and enters the morning sky, but it is too near the 
sun to be well seen for a month or two. It starts to  retrograde on June 9 and 
is in opposition to the sun on August 18. Saturn is in the constellation of Capri- 
cornus during the greater part of the year and is a bright yellow star shining 
with a steady light in the southern evening sky all summer and autum n.

URANUS

Uranus was discovered by Sir W illiam Herschel in 1781. Before th a t time 
Saturn’s path was considered the outermost boundary of the  solar system, and 
when the planet was first seen by Herschel he thought it must be a comet. A 
year later its true  nature was recognized. The planet has four satellites, two 
discovered by Herschel a few years after his discovery of Uranus. In 1851,

25

Fig. 2. The positions of the planet at the beginning of each month are 
shown by open circles.



Fig. 3 Path  of Saturn among the stars during 1934. The positions of 
the planet on the first o f each month are shown by open circles.

Fig. 4. Path  of Uranus among the stars in 1934. The positions of the 
planet are shown at the beginning of each month. Open circles give the 
positions when the planet is moving eastward, filled circles when it is mov
ing westward. The limiting magnitude of the stars shown is 8.0.



Lassell rediscovered and observed these two satellites, Oberon and T itania, 
and independently discovered and observed the two fainter satellites, Ariel and 
Umbriel. The satellites are very faint, about magnitude 14.

The period of Uranus about the sun is 84 years, and consequently its motion 
in the heavens is slow. Its period of rotation is 10¾ hours. I t  is of the sixth 
magnitude, a difficult object to recognize with the naked eye and better observed 
with a field glass. A large telescope is necessary to  show an appreciable disk.

Uranus is in the constellation Pisces during 1934. I t is in conjunction with 
the sun on April 17 and a few months later may be observed in the morning 
sky. Opposition to the sun occurs October 23, a t which tim e the planet is visible 
all night. For its path among the stars see Fig. 4.

Fig. 5. Path of Neptune among the stars in 1934. The positions of 
the planet at the beginning of each month are shown by open circles.

N EPT U N E
N eptune was discovered in 1846 as the result of the m athematical discussion 

of the planet Uranus, which, for some unknown reason, was not following the path 
predicted for it. The discovery is one of the most interesting romances in the 
history of astronomy.

N eptune appears as an eighth magnitude star and hence can be seen only 
with a telescope. It has a single satellite, with a magnitude of about 13. The 
satellite was discovered by Lassell a few months following the discovery of the 
planet.

Neptune, until two years ago, was considered the most d istant planet of the 
solar system, being 2.800 millions of miles from the sun, and requiring 165 years 
to complete a revolution. The discovery of a new member of th e solar system, 
Pluto, a t Flagstaff observatory, Arizona, in 1930, has robbed Neptune of this 
distinction.



Neptune is in the constellation Leo and in opposition to the sun on March 2, 
being visible most of the night during the first part of the year. Conjunction 
with the sun takes place September 5 and the planet will be too near the sun 
for observation several months before and after tha t date.

PLUTO
Pluto was discovered about the beginning of the year 1930 by the staff of 

the Lowell Observatory, a t Flagstaff, Arizona. I t was found to be within 
five degrees of the position predicted for it by Percival Lowell through his m athe
matical treatm ent of slight irregularities in the motion of Uranus. In the dis
covery of this planet history seems to have repeated itself though recently some 
doubt has been raised as to the possibility of Pluto causing large enough per
turbations in the motion of Uranus to allow of its position being calculated. 
Even should this be so, however, it in no way detracts from the tribute due the 
late Percival Lowell without whose pioneer work the planet would not have 
been found. He it was who instituted the search for this planet and it was dis
covered by the observatory which he founded.

The image of Pluto has been found on plates dating back as far as 1914 and 
these have greatly facilitated the refinement of its computed orbit. It revolves 
about the sun once in 248 years at a mean distance of 3.7 billion miles from tha t 
body, and hence its motion among the stars is very slow. Just a t present it is 
in the constellation Gemini, a few degrees south of Castor and Pollux, and visible 
all winter in the evening sky. Its visual magnitude is 15, however, so tha t it 
can only be seen in the largest telescopes. Latest results seem to indicate th a t 
its mass is between one and two tenths th a t of the earth. The ephemeris of 
Pluto for 1933-34 is given in Lick Observatory Bulletin No. 453.

ECLIPSES, 1934
In the year 1934 there will be four eclipses, two of the Sun and two of the 

Moon.
I. A Partial Eclipse of the Moon, January 30, 1934 invisible a t Toronto; 

the beginning visible generally in the northwestern part of North America, 
the Arctic Ocean, the Pacific Ocean except the southeastern part, Australia, 
Asia, the Indian Ocean, the northeastern part of Africa and Europe except 
the southwestern p a r t; the ending visible generally in the extreme northwestern 
part of North America, the Arctic Ocean, the Pacific Ocean except the eastern 
part, Australia, Asia, the Indian Ocean, Europe, Africa except the northwestern 
part.

Circumstances of the Eclipse  
75th Meridian Civil Time

d h m
Moon enters penum bra.................................... .. . . . .January 30 9 7
Moon enters um bra ................................................. “ 30 11 I
Middle of the eclipse............................................... “ 30 11 43
Moon leaves um bra................................................. “ 30 12 24
Moon leaves penum bra........................................... " 30 14 17

M agnitude of the eclipse 0.117 (M oon’s diam. = 1.0)



II. A Total Eclipse of the Sun, February 13-14, 1934 invisible a t Toronto. 
The path  of to tal eclipse begins off the coast of Borneo, passes eastward then 
northeastw ard across the Pacific Ocean and ends a t sunset off Vancouver 
Island.

Circumstances of the Eclipse 
75th M eridian Civil Time

Long. L at.
d h m ° ' O t

February 13 17 05 120 45 E. 6 35 S.
13 18 07 107 50 E. 3 55 N.
13 21 10 136 41 W. 52 26 N.
13 22 11 146 40 W. 42 19 N.

Central eclipse begins............
Central eclipse ends...............
Eclipse ends.............................

I I I . A Partial Eclipse of the Moon July 26, 1934 invisible a t Toronto; the 
beginning visible generally in the western part of N orth America, the western 
part of South America, the Pacific Ocean, the A ntartic Ocean, Australia and 
the extreme eastern part of Asia; the ending visible generally in the extreme 
northwestern part of N orth America, the Pacific Ocean, the A ntartic Ocean, 
Australia, the Indian Ocean and central and eastern Asia.

Circumstances of the Eclipse 
75th Meridian Civil Time

d h m

Moon enters penum bra....................................................................  July 26 4 50
Moon enters u m b ra ........................................................................................ "  26 5 54
Middle of the eclipse............................................................ . . . . .  “ 26 7 15
Moon leaves um bra ........................................................................................ " 26 8 36
Moon leaves penum bra............... ................................................................ 26 9 40

Magnitude of the eclipse 0.668 (M oon’s diam. =  1.0)

IV. An Annular Eclipse of the Sun August 10, 1934, invisible in North 
America.

Circumstances of the Eclipse 
75th Meridian Civil Time

Eclipse begins.............
Central eclipse begins. 
Central eclipse ends. . 
Eclipse ends.................

Long. Lat.
d h m ° ' ° '

August 10 0 51 4 25 S. 2 44 E.
10 2 12 10 47 N. 19 36 E.
10 5 03 87 53 S. 62 31 E.
10 6 24 82 45 S. 47 12 E .



The Sun—During January the sun’s R.A. increases from 18h 43m to 20h 56m, 
and its Decl. changes from 23° 4' S. to 17° 21' S. The equation of tim e (see p. 6) 
increases from 3m 14s to 13m 35s. Owing to this rapid rise in value the tim e of 
mean noon appears, for the first ten days of the month, to remain a t the same 
distance from sunrise, th a t is, the forenoons as indicated by our clocks are of the 
same length. On the 20th of the month the sun enters Aquarius, the second 
winter zodiacal sign. On the 2nd the earth is in perihelion.

The Moon—For its phases, perigee and apogee tim es and distances, and its 
conjunctions with the planets, see p. 7 and opp. page. There is a partial eclipse 
of the moon on the 30th (see p. 28).

Mercury on the 15th is in R.A. 19h 32 m, Decl. 23° 39' S. and transits a t 11.59. 
It is a morning star on the 1st, but not far from the sun, which it gradually 
approaches until it comes to superior conjunction on the 19th. From this date 
it is an evening star, but too near the sun for observation.

Venus on the 15th is in R.A. 21h 40m, Decl. 10° 37' S. and transits a t 14.01. 
On the 1st it is an evening star, a t its maximum brilliancy. I t is of magnitude 
—4.4. In the telescope it shows the crescent form, like the moon about three 
days old. During the month it rapidly moves in towards the sun and on Feb
ruary 4 comes to inferior conjunction.

Mars on the 15th is in R.A. 21h 7m , Decl. 17° 41' S. and transits a t 13.32. 
During the month this planet is low in the southwestern sky a t sunset and is also 
faint. See statem ent on p. 24.

Jupiter on the 15th is in R.A. 13h 25m, Decl. 7° 28' S. and transits a t 5.48. 
From the map on p. 25 it is seen th a t Jup iter is in Virgo most of the year. During 
the month it is a brilliant morning star. For the configuration of its satellites 
see next page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 21h 15m, Decl. 16° 59' S. and transits a t 13.37. 
From the map on p. 26 it is seen th a t this planet is in Capricornus most of the 
year. During January it is low in the southwest a t sunset and is not well placed 
for observation.

Uranus on the 15th is in R.A. 1h 28m, Decl. 8° 37' N. and transits a t 17.50.
Neptune on the 15th is in R.A. 10h 55m, Decl. 7° 51' N. and transits  a t 3.20.
Pluto—For information regarding this planet, see p. 28.



JANUARY 

ASTRONOM ICAL PH EN O M EN A  

75th Meridian Civ il Time



The times of transit are given in Local Mean Time, 0h a t midnight; to change
to Standard Time, see p. 9. Estim ates of altitude are for an observer in latitude
45° N.

The Sun—During February the sun’s R.A. increases from 20h 56m to 22h 
45m and its Decl. changes from 17° 21' S. to  7° 56' S. The equation of tim e 
reaches a maximum value of 14m 22s on the 12th  (see p. 6). For changes in the 
length of the day see p. 11. On the 19th the sun enters Pisces, the th ird  winter 
sign of the zodiac. There is a to ta l eclipse of the sun on February 13-14, visible 
on the Pacific Ocean (see p. 29).

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 22h 57m, Decl. 6° 19' S. and transits  a t 13.21. 
During the month Mercury separates from the sun until the 18th when it has 
its greatest eastern elongation (see opp. page). For some days before and after 
this date the planet should be visible. Read about Mercury on p. 22.

Venus on the 15th is in R.A. 20h 42m, Decl. 9° 43' S. and transits a t 11.01. 
On the 4th it is in inferior conjunction with the sun and after this date becomes 
a morning star. During the first part of the month it is so near the sun th a t it 
cannot easily be observed, but it is very brilliant a t the end. See notes on Venus,
p. 22.

Mars on the 15th is in R.A. 22h 42m, Decl. 9° 16' S. and transits a t 13.04. 
The planet slowly approaches the sun in the sky and is a faint object and hence 
is not suitably placed for observation.

Jupiter on the 15th is in R.A. 13h 28m, Decl. 7° 37' S. and transits a t 3.49. 
The planet rises about 9 o’clock p.m. and is a prominent object from th a t time 
to dawn. For the configuration of its satellites see next page and for their 
eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 21h 29m, Decl. 15° 53' S. and transits a t 11.50. 
The planet is in conjunction with the sun on the 8th  and hence is too near the 
sun during the month for observation.

Uranus on the 15th is in R.A. 1h 31m, Decl. 8 ° 54' N. and transits a t 15.51. 
Neptune on the 15th is in R.A. 10h 53m, Decl. 8° 7' N. and transits a t 1.15. 
Pluto—For information regarding this planet, see p. 28.



FEBRU ARY  

ASTRONOM ICAL PH EN O M EN A  

75th M eridian Civil Time



The Sun— During March the sun’s R.A. increases from 22h 45m to 0h 39m, 
and its Decl. changes 7° 56' S. to 4° 11' N. The equation of tim e decreases from 
12h  40s to 4m 14s (see p. 6). For changes in the length of the day, see p. 12. 
On the 21st a t 7.28 (G.C.T.) the sun enters Aries, the first spring sign of the 
zodiac, and spring begins. On th a t day the sun crosses the equator going north.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 22h 33m, Decl. 6° 52' S. and transits a t 11.03. 
On the 5th it is in inferior conjunction with the sun, after which it is a morning 
star. It continually separates from the sun until April 2 when its elongation is 
over 27°. Under favourable conditions the planet might be seen a t the end of 
March but the spring is not a good time to observe M ercury as a morning star.

Venus on the 15th is in R.A. 20h 57m, Decl. 12° 17' S. and transits a t 9,28. 
On the 11th it a ttains greatest brilliancy and during the month it continues to 
separate from the sun. Being so bright, it can be seen in the south-east just 
before sunrise, but it is not very high above the horizon.

Mars on the 15th is in R.A. 0h 3m, Decl. 0° 30' S. and transits a t 12.34. 
The planet is still coming nearer to the sun in the sky and is not suitably placed 
for observation.

Jupiter on the 15th is in R.A. 13h 21m, Decl. 6° 51' S. and transits a t 1.53. 
The planet is still improving its position for observation, and a t the end of the 
month is visible nearly all night. For the configuration of its satellites see next 
page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 21h 42m, Decl. 14° 53' S. and transits a t 10.13. 
The planet is now a morning star, but is not well placed for observation.

Uranus on the 15th is in R.A. 1h 35m, Decl. 9° 22' N. and transits a t 14.06.
Neptune on the 15th is in R.A. 10h 50m, Decl. 8° 25' N. and transits a t 23.18.
Pluto—For information regarding this planet, see p. 28.



M ARCH

ASTRONOM ICAL PH EN O M EN A  

75th M eridian Civil Time



The Sun—During April the sun’s R.A. increases from 0h 39m to 2h 30m, 
and its Decl. changes from 4° 11' N. to 14° 48' N. The equation of time changes 
from + 4m  14s to —2m 51s (see p. 6). For changes in the length of the day, 
see p. 13. On the 20th the sun enters Taurus, the second spring sign of the zodiac.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 0h 3m, Decl. 2° 29' S. and transits a t 10.34. 
On the 2nd the planet attains maximum elongation west (see opp. page), but the 
spring is not a good time to observe Mercury as a morning star, for the reason 
given on p. 22.

Venus on the 15th is in R.A. 22h 38m, Decl. 8° 0' S. and transits a t 9.08. 
It continues to separate from the sun until the 16th when it reaches its greatest 
elongation. I t is interesting to observe the planet before sunrise and then con
tinue to follow it into full daylight.

Mars on the 15th is in R.A. 1h 30m, Decl. 8° 59' N. and transits a t 12.00. 
On the 14th the planet is in conjunction with the sun. Consequently it is 
invisible all the month.

Jupiter on the 15th is in R.A. 13h 7m, Decl. 5° 25' S. and transits a t 23.33. 
On the 8th the planet is in opposition to the sun and rises as the sun sets. This 
month is a good one to  observe Jupiter. For the configuration of its satellites 
see next page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 21h 54m, Decl. 13° 57' S. and transits a t 8.23. 
The planet is a morning star rising about two hours before the sun but on account 
of its south declination it is not well placed for observation.

Uranus on the 15th is in R.A. 1h 42m, Decl. 9° 58' N. and transits a t 12.11.
Neptune on the 15th is in R.A. 10h 47m, Decl. 8° 41' N. and transits a t 21.14.
Pluto—For information regarding this planet, see p. 28.



A PRIL

ASTRONOM ICAL PH EN OM EN A  

75th M eridian Civil Time

Explanation of symbols and abbreviations on page 4



The Sun—During May, the sun’s R.A. increases from 2h 30m to 4h 33m, 
and its Decl. changes from 14° 48' N. to 21° 56' N. The equation of time decreases 
from —2m 51s to a minimum of —3m 47s on the 15th and then increases to 
—2m 31s a t the end of the month (see p. 6). For changes in the times of sunrise 
and sunset, see p. 14. On M ay 21st the sun enters Gemini, the third spring sign 
of the zodiac.

The Moon—For its phases, perigee and apogee times and distances and 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 3h 33m, Decl. 19° 36' N. and transits a t 12.07. 
It is a morning star a t the beginning of the month, but too close to the sun for 
observation. On the 13th it is in superior conjunction with the sun after which 
it becomes an evening star.

Venus on the 15th is in R.A. Oh 37m, Decl. 2° 11' N. and transits a t 9.09. 
It is a morning star about 20° above the eastern horizon a t sunrise on the 15th.

Mars on the 15th is in R.A. 2h 56m, Decl. 16° 39' N. and transits a t 11.28. 
I t is very close to  the sun in the morning sky and cannot be seen.

Jupiter on the 15th is in R.A. 12h 55m, Decl. 4° 15' S. and transits a t 21.23. 
On the 15th its magnitude is —1.9 and it is high in the south-east a t sunset. 
For the configurations of its satellites, see next page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 22h 1m, Decl. 13° 24' S. and transits a t 6.32. 
It is a morning star about 25° above the southeastern horizon a t sunrise.

Uranus on the 15th is in R.A. 1h 48m, Decl. 10° 35' N. and transits a t 10.18. 
Neptune on the 15th is in R.A. 10h 46m, Decl. 8° 49' N. and transits a t 19.15. 
Pluto—For information regarding this planet, see p. 28.



Explanation of symbols and abbreviations on page 4 
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MAY

ASTRONOM ICAL PH EN O M EN A  

75 Meridian Civil Time



The Sun—During June, the sun’s R.A. increases from 4h 33m to 6h 37m, 
and its Decl. from 21° 56' N. to its maximum value of 23° 27' N. on the 21st and 
then drops to 23° 11' N. a t the end of the month. On the 21st the sun reaches 
summer solstice and enters Cancer, the first summer zodiacal sign and summer 
commences. The duration of daylight is now a t its longest and does not change 
appreciably for some days, see p. 15. For changes in the equation of time, see 
p. 6. The increase in this quantity  a t the end of the month taken with the 
shortening of daylight causes the local mean time of sunset to appear almost 
constant a t the end of June and the beginning of July.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 7h 17m, Decl. 23° 14' N. and transits a t 13.47. 
On the 14th it reaches its greatest eastern elongation and a t sunset should be seen 
about 15° above the western horizon.

Venus on the 15th is in R.A. 2h 50m, Decl. 14° 7' N. and transits a t 9.20.
It is about 20° above the eastern horizon a t sunrise.

Mars on the 15th is in R.A. 4h 28m, Decl. 21° 57' N. and transits a t 10.57. 
It is a morning star too close to the sun for observation.

Jupiter on the 15th is in R.A. 12h 51m, Decl. 3° 59' S. and transits a t 19.18. 
I t is approaching quadrature with the sun and is just east of the meridian a t 
sunset. For the configurations of its satellites, see next page, and for their 
eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 22h 30m, Decl. 13° 20' S. and transits a t 4.32.
It rises shortly after midnight and its magnitude is +1.0.

Uranus on the 15th is in R.A. 1h 54m, Decl. 11° 5' N. and transits a t 8.22.
Neptune on the 15th is in R.A. 10h 47m, Decl. 8° 44' N. and transits a t 17.13.
Pluto—For information regarding this planet, see p. 28.
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The Sun— During July the sun’s R.A. increases from 6h 37m to 8h 42m, 
and its Decl. decreases from 23° 11' N. to  18° 16' N. The equation of time 
increases from 3m 27s on the 1st to  6m 22s on the 27th and then drops to  6m 14s 
a t the end of the month. On the 23rd the sun enters Leo, the second summer 
sign of the zodiac. For changes in the length of day, see p. 16. On the 5th the 
earth is in aphelion a t a distance of 94,450,000 miles from the sun.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page. A partial eclipse of the 
moon, invisible a t Toronto, occurs on July 26, for the circumstances of which, 
see p. 29.

Mercury on the 15th is in R.A. 7h 9m, Decl. 21° 45' N. and transits a t 11.37. 
On the 11th it is in inferior conjunction with the sun, and on the 31st reaches 
its greatest elongation west but is not favourably situated for observation.

Venus on the 15th is in R.A. 5h 15m, Decl. 21° 45' N. and transits a t 9.47. 
It is a morning star about 25° above the horizon a t sunrise.

Mars on the 15th is in R.A. 5h 57m, Decl. 23° 57' N. and transits a t 10.28. 
It is a morning star not far from Venus, but quite faint.

Jupiter on the 15th is in R.A. 12h 57m, Decl. 4° 45' S. and transits a t 17.26. 
I t is in quadrature with the sun on the 6th, of magnitude —1.6. For the con
figurations of its satellites, see next page, and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 21h 59m, Decl. 13° 46' S. and transits a t 2.30. 
It rises about two hours after sunset.

Uranus on the 15th is in R.A. 1h 57m, Decl. 11° 24' N. and transits a t 6.27.
Neptune on the 15th is in R.A. 10h 49m, Decl. 8° 30' N. and transits a t 15.17.
Pluto—For information regarding this planet, see p. 28.



JULY

ASTRONOM ICAL PH EN O M EN A  

75th M eridian Civil Time

Explanation of symbols and abbreviations on page 4



The Sun— During August, the sun’s R.A. increases from 8h 42m to 10h 38m 
and its Decl. decreases from 18° 16' N. to 8° 37' N. The equation of tim e de
creases from 6m 14s to 0m 16s, see p. 6. The sun enters Virgo, the third summer 
zodiacal sign on the 23rd. For changes in the length of day, see p. 17. On the 
10th there is an annular eclipse of the sun invisible in N orth America, see p. 29.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 8h 50m, Decl. 18° 54' N. and transits a t 11.22. 
On the 26th it is in superior conjunction with the sun.

Venus on the 15th is in R.A. 7h 55m, Decl. 20° 56' N. and transits a t 10.25. 
It is still a morning star visible in the east before sunrise.

Mars on the 15th is in R.A. 7h 27m, Decl. 22° 46' N. and transits a t 9.56. 
I t is slowly separating from the sun in the morning sky, being 30° above the 
eastern horizon a t sunrise.

Jupiter on the 15th is in R.A. 13h 12m, Decl. 6° 23' S. and transits a t 15.39. 
It is an evening star and is 20° above the southwestern horizon a t sunset. For the 
configurations of its satellites see next page, and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 21h 51m, Decl. 14° 32' S. and transits a t 0.21. 
On the 18th it is in opposition with the sun and rises just a t sunset. I t  is still 
in Capricornus and well placed for observation during the whole month. At the 
end of the month it reaches its maximum brightness, stellar magnitude 0.5.

Uranus on the 15th is in R.A. 1h 58m, Decl. 11° 27' N. and transits a t 4.26.
Neptune on the 15th is in R.A. 10h 53m, Decl. 8° 8' N. and transits a t 13.20.
Pluto—-For information regarding this planet, see p. 28.



AUGUST 

ASTRONOM ICAL PH EN O M EN A  

75th Meridian Civil Time



The times of transit are given in Local Mean Time, 0h a t midnight; to change
to Standard Time, see p. 9. 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. decreases from 8° 37' N. to 2° 50' S. The equation of tim e 
decreases from + 0 m  16s to —10m 00s. For changes in the length of the day, 
see p. 18. On the 23rd the sun crosses the equator going south and enters Libra, 
the first autum nal sign of the zodiac.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 12h 27m, Decl. 2° 50' S., and transits a t 12.55. 
I t is an evening star during the month and slowly increasing its elongation but 
too close to the sun for observation.

Venus on the 15th is in R.A. 10h 28m, Decl. 10° 55' N., and transits a t 10.55. 
I t is a morning star all month rising about 1h 30m before the sun. At sunrise 
on the 15th it will be seen almost due east and a t an altitude of 15°. Its stellar 
magnitude is —3.4.

Mars on the 15th is in R.A. 8h 50m, Decl. 18° 53' N., and transits a t 9.16. 
I t is a morning star all month. At sunrise on the 15th it is due east and a t an 
altitude of 35° while Venus is lower down (cf. above).

Jupiter on the 15th is in R.A. 13h 33m, Decl. 8° 32' S., and sets a t 13.58. 
On the first of the month it may be seen as an evening star about 15° above the 
horizon in the southwest and close to  the bright star Spica. I t  is approaching the 
sun and toward the end of the month is not favourably placed for observation.

Saturn on the 15th is in R.A. 21h 43m, Decl. 15° 17' S., and transits a t 22.06. 
During the month it can be seen for the greater part of the night. A t sunset 
on the 15th it has an altitude of 20° above the eastern horizon.

Uranus on the 15th is in R.A. 1h 56m, Decl. 11° 15' N., and transits a t 2.22.
Neptune on the 15th is in R.A. 10h 57m, Decl. 7° 42' N., and transits a t 11.22.
Pluto—For information regarding this planet, see p. 28.



Jupiter being near the Sun, Phenomena of the Satellites are not given from
September 13 to November 12

Explanation of symbols and abbreviations on page 4

SE PT E M B E R  

ASTRONOM ICAL PH EN O M EN A  

75th Meridian Civil Time



The Sun— During October the sun’s R.A. increases from 12h 26m to 14h 22m, 
and its Decl. changes from 2° 50' S. to 14° 9' S. On the 24th the sun enters 
Scorpio, the second autum nal sign of the zodiac. The equation of tim e decreases 
from —9m 59s to —16m 19s. For changes in the length of the day, see p. 19.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 14h 48m, Decl. 19° 30' S., and transits a t 13.17. 
I t is an evening star and on the 10th reaches its greatest elongation east being 
25° 13' from the sun. Owing to  its southerly declination it will be difficult to 
observe.

Venus on the 15th is in R.A. 12h 47m, Decl. 3° 29' S., and transits a t 11.16. 
It is a morning star all month but too near the sun for observation.

Mars on the 15th is in R.A. 10h 4m, Decl. 13° 27' N , and transits a t 8.31. 
It is a morning star rising about 4h before the sun. On the 15th it will be near 
Regulus in R.A. and about 1° N.

Jupiter on the 15th is in R.A. 13h 56m, Decl. 10° 48' S., and transits a t 12.23. 
At the first of the month it may be seen as an evening star about ten degrees 
above the western horizon. Its motion takes it closer to the sun and the planet 
will not be visible toward the end of the month.

Saturn on the 15th is in R.A. 21h 38m, Decl. 15° 41' S., and transits a t 20.03. 
It is an evening star visible for most of the night. At sunset it will be seen in 
the southeast about 20° above the horizon. It has a stellar magnitude during 
the month 0.8 and is in the constellation Capricornus.

Uranus on the 15th is in R.A. 1h 51m, Decl. 10° 52' N., and transits a t 00.20.
Neptune on the 15th is in R.A. 11h 01m, Decl. 7° 19' N., and transits a t 9.28.
Pluto—For information regarding this planet, see p. 28.
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Jupiter being near the Sun, Phenomena of the Satellites are not given from
September 13 to November 12

Explanation of symbols and abbreviations on page 4
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The times of transit are given in Local Mean Time, 0h a t midnight; to change
to Standard Time, see p. 9. 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. decreases from 14° 09' S. to  21° 40' S. On the 22nd the 
sun enters Sagittarius, the third autum n zodiacal sign. The equation of tim e 
decreases from — 16m 19s to a minimum value of —16m 22s on the 4th and then 
increases to  —11m 16s a t the end of the month (see p. 6). For changes in the 
length of the day, see p. 20.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 14h 9m, Decl. 10° 34' S. and transits a t 10.34. 
On the 19th it reaches its greatest elongation west being about 20° from the sun. 
I t may be seen in the early morning about 2° from Jupiter with which it is in 
conjunction on the 20th. At sunrise it will be about 17° above the horizon in 
the southeast.

Venus on the 15th is in R.A. 15h 15m, Decl. 17° 23' S., and transits a t 11.42. 
The planet is very close to the sun all month and not in a favourable position 
for observation. On the 18th it is in superior conjunction with the sun and 
becomes an evening star.

Mars on the 15th is in R.A. 11h 11m, Decl. 7° 06' N., and transits a t 7.37. 
It is a morning star all month being found in the constellation of Leo to the east 
of Regulus. On the 15th it rises about 1.05.

Jupiter on the 15th is in R.A. 14h 22m, Decl. 13° 5' S., and transits a t 10.47. 
At the beginning of the month it is too close to the sun to be seen and becomes a 
morning star toward the end of the month. On the 19th will be near Mercury 
(see above).

Saturn on the 15th is in R.A. 21h 40m, Decl. 15° 34' S., and transits a t 18.02. 
I t is an evening star all month and a t sunset on the 15th will be 2h east of the 
meridian and may be seen in the southeast a t an altitude of 25°.

Uranus on the 15th is in R.A. 1h 47m, Decl. 10° 27' N., and transits a t 22.10.
Neptune on the 15th is in R.A. 11h 4m, Decl. 7° 2' N., and transits a t 7.29.
Pluto—For information regarding this planet, see p. 28.



Jupiter being near the Sun, Phenomena of the Satellites are not given from
September 13 to November 12

Explanation of symbols and abbreviations on page 4

NOVEM BER 

ASTRONOM ICAL PH EN OM EN A  

75th Meridian Civil Time



The times of transit are given in Local Mean Time, 0h a t midnight; to change
to Standard Time, see p. 9. Estim ates 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° 40' S. to its maximum southerly value of 
23° 27' on the 22nd. The sun is then a t the winter solstice, it enters Capricornus 
and winter begins. From this date the sun moves slowly northward. The length 
of daylight is a t its minimum and changes very slightly for several days (see p. 21). 
The equation of tim e is —11m 16s a t the beginning of the month and increases 
to zero on the 25th (see p. 6) and to + 3m  6s a t the end of the month.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see p. 7 and opp. page.

Mercury on the 15th is in R.A. 16h 48m, Decl. 22° 40' S., and transits a t 11.17. 
It is a morning star till the last day of the month when it passes the sun and 
becomes an evening star. The planet is not favourably situated for observation 
during the month.

Venus on the 15th is in R.A. 17h 54m, Decl. 23° 58' S., and transits a t 12.23. 
It is an evening star all month but too close to the sun for observation.

Mars on the 15th is in R.A. 12h 10m, Decl. 1° 08' N., and transits a t 6.37. 
It is favourably placed for morning observations rising a little after midnight. 
On the 15th it has a stellar magnitude of 1.2.

Jupiter on the 15th is in R.A. 14h 46m, Decl. 14° 59' S., and transits a t 9.13. 
At sunrise on the 15th it is about 1h 40m east of the meridian and about 30° 
above the horizon. It is a morning star all month. Its stellar magnitude on the 
15th is —1.3 and growing brighter. For the configurations of its satellites see 
next page, and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 21h 45m, Decl. 15° 0' S., and transits a t 16.10. 
I t is an evening star all month with a stellar magnitude 1.0. On the 15th it is 
close to the meridian a t sunset and can be seen in the southern sky about 30° 
above the horizon.

Uranus on the 15th is in R.A. 1h 44m, Decl. 10° 09' N., and transits at 20.08 .
Neptune on the 15th is in R.A. 11h 05m, Decl. 6° 56' N., and transits at 5.32.
Pluto—For information regarding this planet, see p. 28.



Explanation of symbols and abbreviations on page 4
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P H E N O M E N A  O F J U P IT E R ’S S A T E L L IT E S , 1934

E— Eclipse, O— O ccultation , T — T ran s it, S— Shadow , D — D isappearance, R— R eap p ear
ance, I— Ingress, e— Egress. T he R om an num erals deno te  th e  Satellites.

75 th  M erid ian  Civil T im e.





On almost any clear night any one observing the sky for a few minutes will 
see one or more shooting stars. They are particularly numerous during the 
autumn months and on account of the rotation of the earth are better seen during 
the early morning hours than in the evening.

A t certain times there are striking displays, located in particular portions of 
the sky. These are considered to be due to meteor swarms. The principal ones 
are given in the following table.

Name of Shower Duration Greatest
Display

Radiant Point 
R. A. Decl.

Quadrantids Dec. 28-Jan. 9 Jan . 3
h

15
m
20 +

°

53

Aurigids Feb. 7-23 Feb. 10 5 0 + 41
Lyrids April 16-22 A pril 2 1 18 4 + 33
η  Aquarids April 29-May 8 M ay 4-6 22 32 - 2
Herculids M ay 13-29 M ay 24 16 36 + 30
Scorpiids M ay-June-July June 4 16 48 - 2 1
Sagittids June-July Ju ly  28 20 12 + 24
Capricornids Ju ly -A ug. Ju ly  22 20 20 - 12
δ  Aquarids July 18-Aug. 12 Ju ly  28-31 22 36 - 1 1
α  β  Perseids July-A ug.-Sep t. A ug. 16 3 12 + 43
Perseids Ju ly  8-Aug. 25 A ug. 1 1 - 1 2 3 4 + 57
Draconids Aug. 18-25 Aug. 23 19 24 + 61
ε Perseids Aug.-Sept. Sept. 15 4 8 + 35
Arietids ( Aug.-Sept.-O ct. Sept. 2 1 2 4 + 19

(Sept.-O ct. Oct. 15 2 4 + 9
Orionids Oct. 9-29 Oct. 19 6 8 + 15
μ  Ursids Maj. Oct.-Nov.-Dee. Nov. 16-25 10 16 + 41
Taurids November Nov. 2 1 4 12 + 23
Leonids Nov. 9 20 Nov. 14-15 10 0 + 23
Andromedes Nov. 20-30 Nov. 20-23 1 40 + 43
Geminids Dec. 1-14 Dec. 1 1 7 12 + 33

Of these the chief ones are the Perseids, the Leonids and the Andromedes.
The Perseids furnish an annual display of considerable strength, and are 

perhaps the best known of all. The swarm appears to have an orbit identical 
with that of the great Comet 1862 I I I . ,  the period of which is 120 years.

The Leonids follow in the orbit of Tem pel’s Comet of 1866, of period 33 
years.

The Andromedes are thought to be remnants of B iela ’s Comet. They were 
especially numerous in 1 872, 1885, 1898, but in recent y ears have not been so 
prominent.

The above table was prepared for the H a n d b o o k  by Mr. W. F. Denning, 
F .R .A .S . ,  of Bristol, England ; and for further interesting information regarding 
this subject (and almost any other subject in which the amateur is interested) refer

ence may be made to his Telescopic Work f o r  S tarligh t E venings .
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SATELLITES OF THE SOLAR SYSTEM

N a m e

M e a n  
D i s t a n c e  
in  M i l e s

S i d e r e a l

P e r io d
D i s c o v e r e r D a t e

THE EARTH

MARS

JUPITER

SATURN

URANUS

NEPTUNE
Triton

Ariel___
Umbriel 
T itan ia .. 
O beron..

M im as.. . .  
Enceladus.
T ethys__
Dione........
R hea........
T itan ........
Hyperion.. 
Iapetus. ..
Phoebe__
Themis__

The Moon

Phobos.
Deimos

Io ..............
Europa. . . 
Ganymede 
Callisto. ..

Asaph Hall 
Asaph Hall

B arnard . 
Galileo. . .  
G alileo.. . 
Galileo.. . 
Galileo.. . 
Perrine .. 
Perrine ..  
Melotte . . 
Nicholson

W. H erschel... 
W. H erschel... 
J. D. Cassini... 
J. D. Cassini... 
J. D. Cassini...
H uygens.........
G. P. B ond .... 
J. D. Cassini... 
W .H.Pickering 
W .H.Pickering

Lassell .........
Lassell.........
W. Herschel. 
W. Herschel.



Close scrutiny of the sky reveals the fact th a t many of the stars are com
posed of two or more components, th a t is, they are double or multiple stars. 
Over 15,000 such objects have been discovered.

A star may appear double in two ways. F irst, one may just happen to be 
nearly in line with the other as seen from the earth. Second, the two bodies may 
be physically connected, each revolving about their common centre of gravity. 
The former are called optical doubles, the la tter binary stars. In the course of 
time the binaries exhibit a change in the distance between the components and 
also in the direction of the line joining them, th a t is, in the position angle.

While the close pairs require a large instrum ent for their detection, there are 
many within the range of small instrum ents. Such observations also allow one 
to determine the quality  of the instrum ent employed. It has been found th a t 
a telescope having an objective 1 inch in diameter should be able to distinguish 
two stars 4".56 apart, and the resolving power is inversely proportional to the 
diameter of the objective. Thus a telescope of 3-inch aperture should separate 
stars 1/3 of 4".56, or 1".52 apart; for one of aperture 10 inches, stars 1/10 of 
4".56, or 0".45 apart should be seen separate; and so on. W ith the Yerkes 
refractor, of aperture 40 inches, a double star with distance 0 " .11 can be detected.

In choosing a double star for testing a telescope care should be taken not to 
select a binary, with varying distance between its components.

The stars in the following short lists can be identified from almost any star 
atlas, and observation of them  will prove of great interest to the am ateur.

I. THE MOST LUMINOUS PAIRS



II, THE FINEST COLORED PAIRS

The colors given above are according to Flammarion. For slight vari
ations and also for a much longer list consult Webb’s “Celestial Objects.”



By F r a n k  S. H o g g

Of the naked eye stars visible to a northern observer, nearly a hundred are 
known to undergo variations in their light. W ith field glasses or a small telescope 
the number of variables is enormously increased. Thus there is no dearth of 
material with which an inquisitive am ateur may satisfy himself as to the reality 
and nature of the fluctuations of the light of stars. Further this curiosity may 
be turned to real scientific value, in th a t the study of variable stars is one of 
the best organized and most fruitful fields of research for am ateur observers. 
For years the professional astronomer has entrusted the visual observation of 
m any of the most im portant variable stars entirely to  am ateurs, as organized 
into societies in England in 1890, America in 1911, and France in 1921. The 
American Association of Variable S tar Observers has charts of the fields of 
350 of these stars, and in general supervises the work of am ateur observers. The 
Recorder is Mr. Leon Campbell, a t the H arvard Observatory, Cambridge, 
M assachusetts. New observers are welcomed, and supplied with charts.

In our galaxy there are already known about 5,000 variables, while in globular 
clusters and outside systems there are some 3,000 more. Almost all those which 
have been sufficiently studied may be conveniently classified, according to their 
light variation into ten groups, by Ludendorff’s classification. His classes, with 
their typical stars, are listed as follows:

I. New or tem porary stars: Nova Aquilae 3, 1918.
II. Nova-like variables: T  Pyxidis.

III. R Coronae stars: R Coronae Borealis. Usually a t constant maximum,
with occasional sharp minima.

IV. U Geminorum stars: U Geminorum. Usually a t constant minimum, with
occasional sharp maxima.

V. M ira stars: oCeti. Range of several magnitudes, fairly regular period of 
from 100 to 600 days.

VI. μCephei stars: μ Cephei. Red stars with irregular variations of a few 
tenths of a magnitude.

VII: RV Tauri stars: RV Tauri. Usually a secondary minimum occurs between 
successive prim ary minima.

V III. Long period Cepheids: δCephei. Regular periods of one to forty-five 
days. Range about 1.5 magnitudes.

IX. Short period Cepheids: RR Lyrae. Regular periods less than one day. 
Range about a magnitude.

X. Eclipsing stars: β Persei. Very regular periods. Variations due to 
covering of one star by companion.



Most of the data in this Table are from Prager’s 1933 Katalog und Ephe- 
meriden Veranderlicher Sterne. The stars are arranged alphabetically in order 
of constellations. The second column, the H arvard designation, gives the 1900 
position of the star. The first four figures of the designation give the hour and 
minute of right ascension, the last two the declination in degrees, italicised for 
stars south of the equator. Thus the position of the fourth star of the list, 
δCephei, is R.A. 22h 22m, Dec. +57°, (222557). The remaining columns give 
the maximum and minimum magnitudes, spectral class, the period in days and 
decimals of a day, the classification on Ludendorff’s system, and the discovery 
date. In the case of eclipsing stars the spectrum is th a t of the brighter 
component.



The measurement of the distances of the stars is one of the most im portant 
problems in astronomy. W ithout such information it is impossible to  form any 
idea as to the magnitude of our universe or the distribution of the various bodies 
in it.

The parallax of a star is the apparent change of position in the sky which 
the star would exhibit as one would pass from the sun to the earth  a t a time when 
the line joining earth  to sun is a t right angles to  the line drawn to the star; or, 
more accurately, it is the angle subtended by the semi-major axis of the earth ’s 
orbit when viewed perpendicularly from the star. Knowing the parallax, the 
distance can be deduced a t once.

For many years attem pts were made to  measure stellar parallaxes, but 
without success. The angle to be measured is so exceedingly small th a t it was 
lost in the unavoidable instrum ental and other errors of observation. The first 
satisfactory results were obtained by Bessel, who in 1838, by means of a helio- 
meter, succeeded in determining the parallax of 61 Cygni, a 6th magnitude star 
with a proper motion of 5" a year. On account of this large motion the star was 
thought to be comparatively near to us, and such proved to be the case. At 
about the same time Henderson, a t the Cape of Good Hope, from meridian-circle 
observations, deduced the parallax of Alpha Centauri to  be 0".75. For a long 
time this was considered to be the nearest of all the stars in the sky, bu t in 1913 
Innes, director of the Union Observatory, Johannesburg, South Africa, discovered 
a sm all 11th mag. star, 2° 13' from Alpha Centauri, with a large proper motion 
and to  which, from his measurements, he assigned a parallax of 0".78. Its 
brightness is only 1/20,000 th a t of Alpha Centauri. In 1916 Barnard discovered 
an 11th mag. star in Ophiuchus with a proper motion of 10" per year, the greatest 
on record, and its parallax is about 0".53. I t  is believed to  be next to Alpha 
Centauri in distance from us.

The distances of the stars are so enormous th a t a very large unit has to be 
chosen to  express them. The one generally used is the light-year, th a t is, the 
distance travelled by light in a year, or 186,000x60x60x24x365¼ miles. A star 
whose parallax is 1" is distant 3.26 light years; if the parallax is 0 " .1, the distance 
is 32.6 l.-y.; if the parallax is 0".27 the distance is 3.26 ÷  .27 =  12 l.-y. In other 
words, the distance is inversely proportional to the parallax. In recent years 
the word parsec has been introduced to express the distances of the stars. A 
star whose distance is 1 parsec is such th a t its par-allax is 1 sec-ond. Thus 1 
parsec is equivalent to  3.26 l.-y., 10 parsecs=32.6 l.-y., etc.

In later times much attention has been given to the determination of paral
laxes, chiefly by means of photography, and now several hundred are known with 
tolerable accuracy.



T H E  SU N ’S N EIGHBOURS—STARS N EA R ER  THA N  FIV E PARSECS

This table includes all stars known to be nearer than  five Parsecs =  16.3 1— y. 
The apparent magnitudes m, and type are taken from L uyten’s Study of the 
Nearby Stars, H.A. 8 5 , 73. The parallaxes, π , and proper motions, μ , are taken 
from Schlesinger's Catalogue of Parallaxes. M is the absolute magnitude and L 
the luminosity, the Sun being taken as unity. Sirius A, Procyon A and A ltair 
are the only giant stars, the remainder being dwarfs. Wolf 359, the fifth star 
nearest the Sun, is intrinsically the faintest star known. I t  is also noteworthy 
th a t fifty per cent. of the stars are members of binary systems.



Their Magnitudes, Types, Proper Motions, Distances and Radial Velocities 

Prepared b y  W. E. H a r p e r

The accompanying table contains the chief known facts regarding 260 stars 
brighter than apparent magnitude 3.51 as listed in Harvard A nnals , Volume 50. 
The position of the star for 1900 is given in the second and third columns. The 
fourth and fifth columns give the apparent visual magnitude and type taken from 
the same publication. In a few cases the type is changed to conform with a later 
determination.

The parallaxes are taken from Schlesinger’s Advance Copy of Catalogue of 
Parallaxes, 1924 Edition, and for such stars the proper motions are copied from 
the same source. The remaining proper motions were computed using the abbre
viated μα and μδ as they appeared in the H a n d b o o k  for 1915, where this table 
first appeared, and are not necessarily correct to  the th ird  decimal place. Three 
or four spectroscopic parallaxes have been added to  those given in Schlesinger’s 
catalogue. The small le tter s following the parallax indicates a spectroscopic 
determination has also been made. The distance is also given in light years in the 
eighth column as to the lay mind th a t seems a  fitting unit. The real parallax 
of a star cannot be a negative quantity , but in some cases the result of the cal
culation gives a negative quantity . In each such case the distance in light 
years is computed on the assumption th a t the parallax is positive and equal 
to " .001. The sign (:) after it indicates th a t the value is uncertain. The 
absolute magnitude or the magnitude the star would appear to  have if it were 
a t a distance of 32.6 light years is given in the ninth column. A t th a t distance 
the sun would appear as a star of magnitude 5.5. The radial velocity, taken 
from Voûte ’s list supplemented from our observatory card catalogue, is given 
in the last column. Those starred indicate th a t the star is a spectroscopic binary 
for which the velocity of the system is given. Where only the whole number 
appears the velocity may be regarded as approximate. There are 74 starred 
out of 235 radial velocities set down or one in three of the bright stars is a spectro
scopic binary. The sign || denotes a visual double and the combined magnitude 
is given.

The 20 first magnitude stars are printed in black face type.

N o t e . —The revision of this table has been postponed until 1935.—E d i t o r .

















M A G N ETIC D EC LIN A TIO N  FO R SOME PLACES IN  CANADA

Station

St. Anthony, N fld ..........................
Blanc Sablon, P .Q .........................
W est Turnavik, L ab .....................
Sydney, N .S....................................
N atashkwan, P .Q .........................
Charlottetown, P .E .I ...................
Halifax, N .S....................................
Moncton, N .B ................................
St. John, N .B ................................
Rimouski, P .Q ................................
Quebec, P.Q ....................................
M ontreal, P .Q ................................
O ttawa, O nt....................................
Kingston, J ct., O n t.......................
Agincourt, O n t..............................
N orth Bay, O n t.............................
Hamilton, O n t................................
London, O n t ...................................
Windsor, O n t..................................
Sault Ste. Marie, O n t...................
Nipigon, O n t..................................
York Factory, M a n ......................
Fort Frances, O n t.........................
Winnipeg, M an ..............................
Brandon, M an................................
The Pas, M a n ................................
Regina, S ask ..................................
Medicine H at, A lta .......................
Meanook, A lta ...............................
Edmonton, A lta ............................
Calgary, A lta ..................................
Fort Vermilion, A lta ..................
Kamloops, B .C ............................
Fort Simpson, N .W .T ...............
Vancouver, B .C ...........................
Victoria, B .C   ...................
Fort Norman, N .W .T ...............
Prince Rupert, B .C .....................
Aklavik, N .W .T ..........................
Dawson, N .W .T .  .....................

Year Long. Lat.

’25 55 34W
°

51

22N
25 57 09 51 26
25 59 20 55 16
25 60 12 46 09
25 61 51 50 11
25 63 07 46 14
25 63 34 44 38
26 64 49 46 06
26 66 03 45 17
21 68 31 48 30
26 71 15 46 48
21 73 35 45 30
26 75 43 45 24
21 76 28 44 15
29 79 16 43 47
21 79 26 46 19
21 79 54 43 14
21 81 19 42 59
21 83 00 42 18
26 84 18 46 31
21 88 16 49 01
23 92 18 57 01
21 93 24 48 37
21 97 10 49 52
21 99 59 49 52
22 101 14 53 50
21 104 37 50 27
21 110 40 50 03
29 113 20 54 37
21 113 29 53 32
21 114 04 51 05
22 116 01 58 24
21 120 21 50 41
23 121 20 61 52
24 123 07 49 18
24 123 22 48 24
23 125 35 64 54
24 130 20 54 18
23 135 00 68 14
24 139 26 64 03

Decl.

34 12W 
32 03W 
36 42W 
26 08W 
29 43W 
24 38W
22 27W
23 17W 
21 35W 
23 24W 
19 21W
16 03W
14 10W
15 15W 
7 24W 
9 36W 
6 14W 
4 14 W
2 40W 
4 22W 
0 28E
3 04E 
6 16E

13 18E
14 33E
17 52E 
19 02E 
21 50E
26 43E
27 24E 
25 11E
34 26E 
25 52E 
38 16E
25 24E 
24 37E 
41 29E
28 59E 
44 21E
35 03E

These results are taken chiefly from the publications of the Dominion Ob
servatory (Agincourt and Meanook excepted). The declination given is for the 
year stated and is uncorrected for secular variation.



THE ROYAL ASTRONOMICAL SOCIETY OF CANADA

This Society was incorporated in 1890 under the name of The Astronomical 
and Physical Society of Toronto, and assumed its present name in 1903.

The Society has active Centres in M ontreal, P .Q .; O ttawa, Toronto, Hamilton, 
and London, Ont.; Winnipeg, M an.; Edmonton, A lta.; Vancouver and Victoria, 
B.C.

The Society publishes a monthly J o u r n a l  containing each year about 500 
pages and a yearly O b s e r v e r ’s  H a n d b o o k  of about 80 pages. Single copies of 
J o u r n a l  or H a n d b o o k  are 25 cents.

Membership is open to  anyone interested in astronomy. Annual dues, $2.00; 
life membership, $25.00. Publications are free to members, or may be subscribed 
for separately. Apply to  the General Secretary, 198 College S t. ,  Toronto, or to 
the local secretary of a Centre.

Extract from the By-Laws: Candidates who are elected to membership will be 
attached to a particular Centre, or to a section known as Members at Large. 
Members of the Society who live outside of Canada, or in a province in which 
there is no Centre of the Society will be considered Members at Large and not 
attached to any particular Centre, unless these members are expressly nominated 
for membership and attachm ent to a particular Centre. Members may be 
transferred from one Centre to another, or to the section Members at Large by the 
Council of the Society if w ritten application for such transfer is made by such 
member to the Council.

The Society has for Sale:
G eneral Index to the T r a n s a c t i o n s  of the R.A.S.C., 1890-1905, and the 

J o u r n a l ,  Vols. 1 to 25, 1907-31.
Compiled by W. E. Harper, Assistant Director, Dominion Astrophysical 

Observatory, Victoria, B.C.
Pages, 122; Price, $1.00, postage 5c. extra.

New M aterials for th e  H istory of M an—The Festival of th e  Dead, by
R. G. Haliburton.

This is a research into the Year of the Pleiades, first published a t Halifax, 
N.S., in 1863; reprinted by the R.A.S.C. in 1920.

Pages, 126; Price, $1.00, postage 5c. extra.

Send Money Order to 198 College St., Toronto.


