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PREFACE

The H a n d b o o k  for 1921 follows the same lines as that for 1920. 
The chief difference is in the omission of the extended table giving 
the distance, velocities, and other information regarding certain 
fixed stars; and the substitution of a fuller account of the planets 
for the year, with maps of their paths.

As in the last issue, the brief descriptions of the constellations 
and the star maps are not included, since fuller information is 
available in a better form and at a reasonable price in many publica­
tions, such as: Young’s Uranography (price 72c.), Upton’s Star Atlas 
($3.00) and McKready’s Beginner's Star Book (about $3.50.)

To those mentioned in the body of the book; to Mr. J . P. 
Henderson of the Dominion Observatory, Ottawa; and especially 
to Messrs. J . H. Horning, B.A., and J . A. Pearce, B.A., thanks are 
due for their assistance.

T h e  E d i t o r .

T o r o n t o , December 1920.

A N N IV E R S A R IE S  A N D  F E S T IV A L S , 1921

New Y e a r ’s D ay ........ .S a t ., Jan . 1 Pentecost (Whit Sunday) M ay 15
E piph any .................... Thur., Jan . 6 Trin ity  S u n d a y .. M ay 22
Septuagesim a Sunday Jan . 23 V ictoria D a y . . . . M ay  24
Q uinquagesim a (Shrove Sunday) Corpus Christi . ......... Thurs., M ay 26

Feb. 6 St. John  B aptist. Ju n e 24
Ash W ednesday.......... Feb. 9 Dominion D a y . . Fri., Ju ly  1
St. D av id ...................... .T u es., M ar. 1 L abor D ay .......... ..........Mon., Sept. 5
St. P atrick .................... .Thurs., M ar. 17 St. M ichael (M ichaelmas D ay)
Palm  Sunday .............. M ar. 20 Thurs., Sept. 29
Good F r id ay ................ M ar. 25 All Sain ts D ay. . ......... Tues., Nov. 1
E aste r S u n d a y ............ M ar. 27 F irst Sunday in Advent N ov. 27
St. G eorge..................... .S a t., Apr. 23 St. A ndrew ......... Wed., N ov. 30
R ogation  S u n d a y ...  . M ay 1 Conception D ay. Dec. 8
Ascension D ay  (Holy Thursday) St. Thom as Day, . . .W ed., Dec. 21

M ay 5 Christm as D a y . . Dec. 25

K in g  George V., born Ju n e 3, 1865; began to  reign M ay  6, 1910. 
Queen M ary, born M ay 26, 1867.
Prince of Wales, born Ju ne 23. 1894.



SYMBOLS AND ABBREVIATIONS

SIGNS OF THE ZODIAC

SUN, MOON AND PLANETS

ASPECTS AND ABBREVIATIONS

THE GREEK ALPHABET

In the Configurations of Ju p iter's  Satellites (pages 29, 31, etc .), 
O represents the disc of the planet, d signifies th at the satellite is 
on the disc, *  signifies th at 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. Mean Time—The interval between apparent noon on two successive days 
is not constant, and a clock cannot be constructed to keep apparent time. F or 
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 Time—This is time as determined from the stars. It is sidereal 
noon when the Vernal Equinox or First of Aries is on the meridian. In accurate 
time-keeping the moment when a star is on the meridian is observed and the 
corresponding mean time is then computed with the assistance of the Nautical 
Almanac. When a telescope is mounted equatorially the position of a body in the 
sky is located by means of the sidereal time.

4. Standard Time—In everyday life we use still another kind of time. A 
moment’s thought will show that in general two places will not have the same 
mean time; indeed, difference in longitude between two places is determined from 
their difference in time. But in travelling it is very inconvenient to have the time 
varying from station to station. For the purpose of facilitating 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.

Notice also that in civil reckoning the day lasts from midnight to midnight, 
while in astronomical reckoning it begins at noon and lasts until the next noon.



1921, E P H E M E R IS  O F SU N  A T  G R E E N W IC H  M E A N  NOON.



1921, E P H E M E R IS  O F SU N — Continued

T o obtain the Sidereal Tim e or R .A . of M ean Sun, sub tract the equation of 
Tim e from the R ight Ascension.

In the E quation  of Tim e the sign +  means th at the watch is faster than the 
su n , — that it is slower; to obtain  Local M ean Tim e, in the form er case add  the 
equation of tim e to, in the latter case subtract it from, apparent or sun-dial tim e.



O C C U L T A T IO N  OF S T A R S  B Y  T H E  MOON, 1921 
Prepared by R . M . Motherwell 

The following predictions were prepared for O ttaw a by the graphic method 
of W. F . Rigge, and include all stars down to magnitude 4.6. Observers should 
bear in mind that the predictions were made only for O ttaw a and that the tim es 
will vary  according to the latitude and longitude of the observer.

It will be noticed that some occultations occurring in the day-tim e are given, 
the observation of which m ay prove interesting. Attention is also directed to 
the fact that the hours are numbered astronom ically, that is, beginning at noon.

*E astern  Standard Tim e the hours numbering from noon.
T IM E S  O F S U N R IS E  A N D  S U N S E T  

In the tables on pages 10 to 21 are given the tim es of sunrise and sunset 
for places in latitudes 44°, 46°, 48°, 50° and 52°, which cover pretty  well the 
populated parts of C anada. The tim es are given in M ean Solar Tim e, and in 
the table on page following this, are given corrections to change these tim es 
to the Standard  or R ailroad tim es 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 tim e, varies 

from day to day, and depends principally  upon the declination of the sun. V aria­
tions in the equation of time, the apparent diam eter of the sun and atm ospheric 
refraction at the points of sunrise and sunset also affect the final result. These 
quantities, as well as the solar declination, do not have precisely the sam e values 
on 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.

8



With 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 time given in the Nautical 
Almanac for 1899 ; these are very close average values and may be accepted as 
approximately correct for years. It must also be remembered that these times are 
computed for the sea horizon, which is only approximately realised on land sur­
face's, and is generally widely departed from in hilly and mountainous localities. 
The greater or less elevation of the point of view above the ground must also be 
considered, to get exact results.

The Times for Any 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 time of 
sunrise and sunset for the proper latitude, on the desired day, and apply the 
correction.

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

In the above list Owen Sound is under " 4 4 ° " , 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 Standard Time). Regina is under “  50° ” , and 
the correction is -  2 min. From the table the time is 7.18, and subtracting 2 
min. we get the time of sunrise 7.16  (Central Standard Time).



JANUARY



FEBRURAY

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





APRIL

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.



JULY













T H E  P L A N E T S  D U R IN G  1921

In the following notes on the Planets a general account of the phenomena 
connected with their motions is given. Fuller details will be found on the 
pages headed The Sky for the Month (pages 28, 30. . .).

M e r c u r y  

M ercury’s apparent separation from the sun is never great, and consequently 
it is com paratively seldom seen with the naked eye; but when near its greatest 
elongation it is easily visible as a star of the first m agnitude. It can often be 
seen for about a fortnight at its elongations, but some of these occasions are 
much more favourable than others. For instance, on February  15 the planet 
is 18° east of the sun, while on Oct. 7, it is 25° east. Y et the former is the better 
time to look for the planet, since then it is higher above the horizon after the sun 
has set. In general, the planet can best be seen at an eastern elongation (that is, 
as an evening star) during late winter and spring and at a  western elongation 
(that is, as morning star) in the autum n.

By a reference to the Planetary Phenomena (pages 31, 39, 49) it will be seen 
that maximum eastern elongations occur on Feb. 15 and Ju ne 10, near which 
dates the planet should be well seen as an evening sta r; a favourable western 
elongation occurs on Nov. 16, when it should be a good morning star. The 
planet can probably be seen at the other elongations too, but those nam ed are 
especially favourable.

V e n u s  

Venus was in superior conjunction with the sun on Ju ly  3, 1920, and since 
that date has been an evening star, gradually  separating from the sun and 
increasing in brightness. At the beginning of the year it is a splendid evening 
star. It continues to separate from the sun until Feb. 9, and atta in s its greatest 
brilliancy on March 17 (see page 33). On April 22 it comes between us and the 
sun (inferior conjunction) and after that date it is a morning star, continuing so 
until superior conjunction on Feb. 9, 1922.

The phases of Venus can easily be seen with a sm all telescope. When about 
midway between greatest elongation and inferior conjunction the planet has an 
apparent diameter of 40" , and with a m agnifying power of only 45 it looks in 
the telescope exactly as the moon when four d ay s’ old does to the naked eye, 
and of the sam e apparent size.

M a r s  

This planet is a most interesting object of study, but during 1921 it will not 
be well placed for observation, as it is moving in th at part of its orbit which is 
far from the earth. Its distance from the earth on the 15th of each month is 
given on pages 28, 30, etc. It is a com paratively faint evening sta r during the 
first few months, and after its conjunction with the sun at the end of Ju n e it 
becomes a morning star. During the autum n and winter it will be fairly  pro­
minent, a nd it will grow steadily  brighter until June, 1922, when its next opposi­
tion occurs. In the accom panying map Us path a mong the stars is shown.





J u p i t e r  

Ju piter is the greatest of all the planets. Its  brightness exceeds that of any o f  
the fixed stars and is surpassed by Venus only. The planet is a very conspicuous 
object in the sky, and reaches its best at the beginning of M arch, when it is  
visible all night. After that it apparently drifts steadily  to the western sky  an d  
it is a  brilliant evening sta r until the sun overtakes it on Sept. 22. It will b e  
swallowed up in the sun’s rays until Novem ber, when it will be a  bright m orning 
star. Ju p ite r ’s motion with respect to Saturn  is described below.

Jupiter is a fine object for a sm all telescope. Even a field glass will reveal 
its disc and also its four large moons. These were discovered by Galileo in 1610, 
but since then five more have been detected. However, they are all very fa in t 
(see page 56).

The paths of Ju p iter and Saturn  are shown in the accom panying m ap.

S a t u r n  h
From  the map it will be seen that at the beginning of the year Saturn  is 

some 8° east of Ju p iter and both are retrograding, On Jan . 1 Saturn  rises a t  
about 10.30 p.m., half an hour after its larger brother. On M arch 4 it is in 
opposition to the sun and is then visible all night.

B y  many observers Saturn, with its unique ring-system  and its num erous 
satellites, is considered the finest object in the sky.

As the ring-system rem ains alw ays parallel to  itself (see accom panying 
Figure), it happens that twice during the planet’s revolution in 29 1/2 years the 
edge of the rings will be turned towards the earth ’s orbit and they become in­
visible. When the plane of the rings passes between the earth and the sun the 
dark  side of the ring is towards us and the edge alone is visible— and that only in 
a  large instrument. “ When the earth is crossing the plane of the ring, so th a t  
the edge is exactly tow ards us, the ring becomes absolutely invisible to all existing



telescopes for several days; and in the longer periods, while the dark  side of the 
ring is presented to us— sometimes for several weeks—only the most powerful 
instrum ents can see it, like a  fine needle of light piercing the planet's ball, and 
with satellites strung like beads upon it .”  (Y oung’s M anual of Astronomy) . 
This phenomen occurs in 1920-21. On April 10, 1921, as the planet slowly 
moves forward in its orbit, the sun changes from being on the south side of the 
rings to the north side, that is, before the date given the sun illum inates the south 
face of the rings, after that date the north face. B y  the motion of the earth in 
its orbit it m oves from  the south to the north side of the rings on N ov. 7, 1920; 
then on February 22 it moves back to the south side; and finally, on Aug. 10, 
it moves to the north side again  and rem ains there. Now for the rings to be 
visible to us the sun and the earth m ust be on the sam e side. Consequently,

on N ov. 7, 1920, the rings disappear and remain invisible until Feb. 22, 1921; 
they then become visible and remain so until April 10, when they d isappear and 
remain invisible until Aug. 3, from which date, as both earth and sun are on 
the north side, they will continue to be visible for another half-revolution of the 
planet.

For some years it has been interesting to  see Ju p iter gaining on Saturn  as 
they revolve in their orbits. They come to conjunction on Sept. 14, but unfor­
tunately the sun is in the sam e part of the sky  a t that tim e and we cannot see 
them. When the sun shall have moved on far enough for us to  see the planets, 
Ju p iter will be east of Saturn . N early twenty years will elapse before they will 
be together.

This planet was discovered by Sir W illiam Herschel in 1781 and it appears 
to  the naked eye on a dark  night as a sm all star of the sixth m agnitude. During

U r a n u s  



1921 it will be in Aquarius, as the accom panying m ap shows. It is in opposition 
to the sun on Aug. 31 (see page 43) when it will be visible all night. Th is is the 
best tim e of the year for observing it, and its position and motion can be followed 
with a field-glass.

N e p t u n e  

The planet Neptune is the most distant known member of the solar system , 
being 2,800 millions of miles from the sun and requiring 165 years to complete a  
revolution. During the year it is in Cancer. It is in opposition to the sun on 
February 1 (see page 31). It appears as a  star of the eighth m agnitude and so 
cannot be seen with the naked eye.

A l g o l

The minima of Algol are calculated from Chandler’s form ula, with H artw ig’s 
correction of 1h 30m earlier. The tim es are given to the nearest 10 minutes.



E C L IP S E S  IN  1921

P r e p a r e d  b y  R. M . M o t h e r w e l l

There will be four eclipses, two of the Sun and two of the Moon.
I. An Annular Eclipse of the Sun, April 7, 1921; the path  of the Annular 

Eclipse crossing the North A tlantic Ocean from a  point east of Newfoundland, 
touching the extreme north part of Scotland and the northwest coast of Norway 
and ending in the Arctic Ocean north of Siberia. It is  visible a s  a  partial eclipse 
in the north portion of Africa, in Europe, and in the northwest part of Asia.

II. A T otal Eclipse of the Moon, April 21, 1921; the beginning visible in 
North America, South America, the Atlantic Ocean and the Pacific Ocean; the 
ending visible in North Am erica, South America, A ustralia, the Pacific Ocean 
and the eastern portion of Asia.

Circum stances of the eclipse:
d h m

Moon enters penumbra April 21 23 5 7 .3  =  1 1 .5 7 .3  p.m.
Moon enters um bra “  22 1 3 .2
T otal Eclipse begins “  22 2 2 3 .5
M iddle of the Eclipse "  22 2 4 4 .4
T o tal Eclipse ends “  22 3 5 .3
Moon leaves umbra “  22 4 2 5 .7
Moon leaves penumbra “  22 5 3 2 .0

M a g nitude of the eclipse =  1 .074 (M oon’s diam eter =  1 . 0).
I II . A T o tal Eclipse of the Sun, October 1 , 1921, the path  of to ta lity  ex­

tending from a  point in the Southern Pacific west of the southern extrem ity 
of South America, past Cape Horn and thence southward, ending close to the 
South Pole. It is visible as a  partial eclipse in the south half of South Am erica 
and in the South A tlantic and Antarctic Oceans.

IV. A Partial Eclipse of the Moon, October 16, 1921; the beginning visible 
in A sia, except the eastern portion, Europe, Africa, the eastern part of South 
America, the Indian Ocean, and the A tlantic Ocean; the ending visible in western 
Asia, Europe, Africa, South America, North America, except the extrem e western 
part, the Atlantic Ocean and the western part of the Indian Ocean.

Circum stances of the Eclipse:
d h m

Moon enters penum bra October 16 3 1 .2
Moon enters um bra “ 16 4 14 .0
M iddle of the Eclipse “ 16 5 5 3 .8
Moon leaves um bra " 16 7 3 3 .6
Moon leaves penum bra “ 16 8 4 6 .3

M agnitude of the eclipse = 0 .9 3 8  (M oon’s diam eter =  1 .0 ).
(In all cases the tim e given is E astern  Stan dard  Tim e, hours num bering 

from midnight.)



POSITION OF PLANETS ON THE 15TH

The Su n .— During Jan u ary  the sun ’s R .A . increases from 18h 46m to 20h 
58m and its Decl. changes from  23° 2 'S. to  17° 10'S. The equation of tim e (see 
p. 6) increases from  3m 34s to  13m 34s, and, on account of this rap id  rise in 
value, the tim e of mean noon appears to remain, for the first ten days of the 
month, at the sam e distance from  the time of sunrise, that is, the forenoons, a s  
indicated by our clocks are of the sam e length. On the 20th the sun enters the 
sign Aquarius, the second of the winter signs of the zodiac. The change in the 
length of the day for any latitude may be found on page 10. On Jan u ary  1 the 
earth is in perihelion, at a  distance of 91,341,000 miles.

The Moon.— For its phases and conjunctions with the planets, see opposite 
page. On the 4th the moon occults a  sta r in Scorpio (see p. 8).

Mercury is moving in the farther side of its orbit, passing superior conjunction 
on the 16th (see opposite page) and is therefore unsuitably placed for observation 
this month.

Venus is a  prominent evening sta r in the south-south-west all m onth, 
setting about 3  3/4 hrs. after the sun. Stellar magnitude, —3.8, increasing. A 
sm all telescope should show its phase like the moon about 10 days old. It passes 
M ars on the 9th (see opposite page).

M ars is moving through constellation Aquarius and visible as a  fair evening 
sta r  (mag. + 1 .3 )  for 4 hours after sunset. On the 15th it is 180,787,000 miles 
from  the earth, which distance is increasing.

Jupiter is a very conspicuous object (mag. —1.9) in Leo and rises on the 
1st a t about 10 p.m . It is stationary on the 4th, when it begins to retrograde, 
m oving aw ay from Saturn  and towards Regulus. For the configurations of its 
satellites see next page; for their eclipses see p. 52.

Saturn is in Virgo and rises half an hour later than Ju piter. On the 5th it 
begins to retrograde, but it moves more slowly than Jupiter. Stellar magnitude 
+  1.1, increasing.



JANUARY
A ST R O N O M IC A L  P H E N O M E N A  

(75th M eridian Tim e, H ours Numbering from M idnight)



POSITION OF PLANETS ON THE 15TH

The Sun .— During February the sun ’s R .A . increases from 20h 58m to 22h 
47m and its Decl. changes from 17° 10' to  7° 4 1 'S. On the 19th the sun enters 
the third winter sign, Pisces. For the change in the length of the day see page 11. 
The equation of tim e reaches a maximum value of 14m 24s on the 12th (see 
page 6) .

The Moon.—For its phases and conjunctions with the planets, see opposite 
page.

Mercury is an evening star this month, rapidly im proving in position until 
it reaches its greatest elongation east on the 15th, on which date  it should be 
easily seen, 6° south of the setting sun, and a t an altitude of about 16°. Because 
the ecliptic cuts the horizon at an angle of 60° a t  sunset, this is the best time of 
the year to observe the planets as evening stars. M ercury sets 1h 35m  after 
sunset, its stellar magnitude is 0 and its phase resembles the moon at first quarter.

Venus on the 9th is a t  its greatest elongation east, being in the south-west 
a t sunset, at an altitude of about 42°, and setting a t 11 p.m . It has a  stellar 
magnitude of —4.0, increasing, and a  phase like a  half-moon. The conjunction 
on the 11th with the moon is visible as an occultation, although not in E astern  
Canada.

M ars is still an evening star (mag. + 1 .5 )  setting 3 hours after sunset. On 
the 15th it is 196,084,000 miles distant, and still receding from the earth.

Ju piter on the 1st rises a t 7.45 p.m ., its position being practically  the sam e 
as last month. I ts  stellar m agnitude is now a maximum, —2.0. For the con­
figuration of its satellites see next page; for their eclipses, etc., see p. 52.

Saturn 's position has changed less than Ju p ite r ’s, and it still rises about 
half an hour later. I t  is slightly brighter than last month having a  stellar 
m agnitude of + 1 .0 .  Regarding the visibility  of Satu rn ’s rings, see page 23.



A ST R O N O M IC A L  P H E N O M E N A

(75th M eridian Time, Hours Num bering from M idnight)



POSITION OF PLANETS ON THE 15TH

The S u n .— During M arch the sun ’s R .A . increases from  22h 47m to 0h 
41m, and its Decl. changes from 7 ° 4 1 'S. to  4° 26' N . On the 20th the sun crosses 
the equator and enters the first sign of spring, Aries. The equation of tim e 
decreases from 12m 31s to  4m 17s (see page 6). For changes in the length of the 
day, see page 12.

The Moon.— For its phases and conjunctions with the planets, see opposite 
page. On the 14th the moon occults two stars in Taurus (see page 8).

Mercury on the 29th reaches its best position as a  morning star, but although 
28 from the sun it is only 10° above the horizon at sunrise and 26° southward. 
This is owing to the sm all inclination of the ecliptic in the east a t sunrise a t this 
tim e of the year. Field-glasses and a  good horizon are essential to locate the 
planet at this elongation. Stellar mag. + 0 .6 ,  decreasing.

Venus is moving in the nearer side of its orbit, and although its crescent 
phase is steadily  decreasing it reaches its greatest brilliancy (mag. —4.3) on the 
17th. At sunset on that date it is 10°S. of the setting sun and high in the sky 
(altitude 38°). Its  great brilliancy enables it to be easily  seen even in broad 
daylight. During the last week of the month and the first week of April it 
remains nearly in the sam e place, 6 °E . of Alpha Arietis (H am al) setting 2h 50m 
after the sun.

M ars is now moving through the constellation Pisces and sets about 2h 
after the sun. It is overtaking Venus, the conjunction occurring early next 
month. On the 15th it is 209,331,000 miles from the earth.

Jupiter reaches the middle point of its retrogression (that is, is in opposition) 
on M arch 4, and hence is at its best, having m axim um  brightness and being 
visible all night. For the configuration of its satellites, see next page; and for 
their eclipses, etc., see page 52.

Saturn is now 8 °E . of Ju p iter and its opposition  occurs on the 12th. Its  
stellar m agnitude is a  m axim um this month, + 0 .8 .



MARCH
A ST R O N O M IC A L  P H E N O M E N A  

(75th Meridian Tim e, H ours Num bering from  M idnight)



POSITION OF PLANETS ON THE 15TH

The S u n .— During April the sun ’s R.A . increases from 0h 41m to  2h 33m, 
and its Decl. increases from 4° 26' N . to 15° 0'N . On the 20th it enters the second 
spring sign, T auru s. The equation of tim e changes from  + 4 m  2s to —2m 57s 
(see page 6). For the length of the day  in various latitudes, consult page 13.

The Moon.— For its phases and conjunctions with the planets, see opposite 
page. On the 11th the moon occults two stars in Taurus, on the 14th a sta r in 
Gemini and on the 27th one in Sagittariu s (see page 8).

Mercury is again  m oving in the farther side of its orbit and will not be 
suitably  placed for observation this month.

Venus is retrograding during the month. Inferior conjunction takes place 
on the 22nd, after which it is a  morning star.

M ars is now m oving through the constellation Aries setting earlier each 
night, as the sun is slowly overtaking it. On the 15th it is 222,530,000 miles 
distant. After its conjunction with Venus on the 4th (see opposite page) it 
rapidly draws aw ay from it.

Jupiter on the 1st has altitude 30 ° in the east a t sunset, and form s a striking 
isosceles triangle with Regulus and Denebola, Alpha and B eta of Leo. As it is 
approaching its second stationary  point it appears to move more slowly and 
rem ains relatively a t rest with regard to Saturn, which it precedes by 9°. For 
the configurations of its satellites, see next page; and for their eclipses, etc., see 
page 52.

Saturn follows Ju p iter across the sky, being visible from sunset until 4 a.m . 
It is at the right angle of a  right-angled t r i angle which it form s with Regulus 
and Denebola. Its  brightness has decreased slightly since last month, its 
magnitude being + 1 .0 .
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POSITION OF PLANETS ON THE 15TH

The Sun— During M ay the sun ’s R .A . increases from 2h 33m to 4h 35m, and 
its Decl. increases from 15° 0 ' to  22° 1'N . On the 21st the sun enters Gemini, 
the third spring sign of the zodiac. The equation of tim e increases from 2m 57s 
to a  m axim um of 3m 48s on the 15th, and then falls to  2m  36s on the 31st (see 
page 6). The length of the day in latitude 44°N . increases 61m during the 
month (see page 14).

The Moon.— For its phases and conjunctions with the planets, see opposite 
page.

Mercury, during the last two weeks of the month, rapidly im proves its 
position for observation. On the 31st it sets about h. after the sun and so, 
with a good horizon, should be seen about 10° south of the sun and at an altitude 
of 17°. Stellar m agnitude 0.

Venus is a  bright morning star rising (on the 15th) 1 1/2h. before the sun. 
It is due east of Alpha Androm eda (A lpheratz). Its  crescent phase is increasing 
and the planet atta in s greatest brilliancy (m ag. —4.2) on the 28th. It reaches 
a stationary  point on the 11th, and then moves forward in its orbit, crossing to 
the south side of the ecliptic (see opposite page).

Jupiter becomes stationary on the 6th, after which it moves aw ay from  
Regulus towards Saturn . It will be interesting to watch Ju p iter overtake 
Saturn  (see page 24). The planet this month has stellar m agnitude —1.7, and 
is slightly brighter than Sirius. For the configuration of its satellites, see next 
page; for their eclipses, etc., see page 52.

Saturn becomes stationary on the 21st, after which it moves forward in its 
orbit. See m ap on p. 24. Saturn ’s stellar m agnitude is now + 1 .2 ,  the sam e 
as that of Spica.
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POSITION OF PLANETS ON THE 15TH

The Su n .— During June the sun's R .A . increases from 4h 35m to 6h 40m, 
and its Decl. increases to the m axim um 23° 27' on the 21st. On that date the 
sun enters the first summer sign, Cancer, and our days are longest, being 15h 29m 
in latitude 44°N . (see page 15). The Decl. falls to  23° 12' on the 30th. The 
equation of tim e becomes zero on the 10th and rises to 3m  19s on the 30th (see 
page 6). The increase in the equation of tim e taken with decreasing length of 
the day causes the local mean tim e of sunset to appear constant for several days 
a t the end of June and the beginning of Ju ly .

The Moon.— For its phases and conjunctions with the planets see opposite 
page.

Mercury, during the first two weeks, is a good evening star, reaching its 
greatest elongation east on the 10th, on which date it is about 17° above the 
horizon and 16° southw ard from the sun at sunset. Its  m agnitude is + 0 .7 ,  
decreasing, and its crescent phase should be easily seen with a telescope. As it 
sets 1h 50m after sunset this is the best eastern elongation this year.

Venus improves as a morning star. On the 15th it rises on the E .-N .-E  
horizon 2 hours before the sun. It has a  stellar m agnitude —4.1, decreasing, 
and half the disc is illum inated.

M ars is now too close to the sun to be observed. Conjunction takes place 
on the 28th, after which it is a morning star. It is 240,232,000 miles from  us on 
the 15th of the month.

Ju p iter, at sunset, is a conspicuous evening star in the south-west, having 
an altitude of about 45°. Its  stellar magnitude is now —1.5, or about 12 tim es 
as bright as Regulus. For the configurations of its satellites, see next page; and 
for their eclipses, etc., see page 52.

Saturn is in line with Regulus and Ju p iter, following Ju p ite r ’s lead by half 
an hour. It is now slightly fainter than Regulus or Spica. On the 9th it is 
quadrature with the sun.



JUNE
A ST R O N O M IC A L  P H E N O M E N A  

(75th M eridian Tim e, Hours Num bering from M idnight)



POSITION OF PLANETS ON THE 15TH

The S u n .— During Ju ly  the sun ’s R .A . increases from 6h 40m to 8h 44m, 
and its Decl. decreases from  23° 8 ' to  18° 6 'N . On the 22nd it enters Leo, the 
second sum m er sign of the zodiac. The equation of tim e increases from 3m 31s 
to  a  m axim um  of 6m 19s on the 26th and then falls to 6m 13s on the 31st. During 
the month the length of the day  in lat. 44°N . decreases by 47m (see page 16). 
The earth is farthest from the sun on the 4th, being 94,454,000 miles distant.

The Moon.— For its phases and conjunctions with the planets see opposite 
page. On the 18th it occults a  sta r  in Sagittariu s, and on the 29th one in Tauru s 
(see page 8).

Mercury is moving in the nearer side of its orbit and passes inferior conjunc­
tion on the 7th. Although its greatest elongation west occurs on the 28th, it is 
more favourably situated  for observation on the 31st on which date it rises 1 1/2 
hours before the sun. It is 12° south of the sun and has an altitude of 16°. 
Its  stellar m agnitude then is + 0 .2 ,  and is becoming brighter.

Venus is at greatest elongation west on the 1st, being 45° from the sun, and 
it rises on the E .-N .-E . horizon 2h 40m before the sun. On the 2nd it is in close 
conjunction with the moon, and on the 16th it is in conjunction with Alpha 
Tauri (A ldebaran), see opposite page.

M ars is a morning sta r in Gemini, too close to the sun for observations.
On the 15th it is 243,154,000 miles from the earth.

Jupiter is still a  conspicuous evening star, although much nearer the horizon 
this month at sunset. It is slightly closer to Saturn , now preceding it by 5°. 
Its  stellar m agnitude is —1.4, its brightness decreasing each month. For the
configurations of its satellites, see next page; and for their eclipses, etc., see
page 52.

Saturn 's position changes less than 2 ° a  month, so it is still found m idway 
between the constellations of Leo and Virgo. Its  lead on Ju p iter will gradually 
diminish, Ju p iter overtaking it two months hence.



JULY
A S T R O N O M IC A L  P H E N O M E N A  

(75th M eridian Tim e, Hours N um bering from M idnight)



POSITION OF PLANETS ON THE 15TH

The Sun .— During August the su n ’s R.A . increases from 8h 44m to 10h 40m, 
and its Decl. decreases from 18° 6' to 8° 23'N . On the 23rd it enters the third 
summer sign, Virgo. The equation of tim e falls from 6m 10s to 0m 21s (see 
page 7) and the length of day decreases by 1h 20m in latitude 44°N . (see page 17).

The Moon.— For its phases and conjunctions with the planets, see opposite 
page. It occults a star in Gemini on the 29th (see page 8).

Mercury is in superior conjunction with the sun on the 22nd and therefore 
is not well placed for observation after the first week (See Ju ly .)

Venus.— Although Venus was at its greatest elongation west on Ju ly  1 it 
rises earlier this month, over 3 hours before the sun. T h is is due to  the fact 
that the inclination of the ecliptic to the eastern horizon is steeper, and con­
sequently this is the best time of the year to observe the planets as morning stars. 
Venus now form s a  great isosceles triangle with Betelgeuse and Procyon, the 
planet being at the vertex.

M ars is improving as a morning star, rising on the 15th 1h 10m before the 
sun. It is now 241,150,000 miles from us. Venus is daily gaining on M ars.

Jupiter for the first part of the month m ay be seen during twilight as a sta r  
of magnitude —1.3. Tow ards the end of the month it fades into the sun ’s 
light, to reappear next October, as a morning star. For the configurations of its 
satellites, see next page; for their eclipses, etc., see page 25.

Saturn follows closely behind Ju p ite r ; its stellar m agnitude is the sam e a s  
last month + 1.4.

For Uranus and Neptune, see page 25.
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POSITION OF PLANETS ON THE 15TH

The S u n .— During Septem ber the sun ’s R .A . increases from 10h 40m to 
12h 29m, and its Decl. changes from 8 ° 23'N . to 3 ° 5 'S . On the 23rd the sun 
crosses the equator and enters L ibra, the first autum n sign of the zodiac. The 
equation of tim e becom es zero on the 1st and then increases to  10m 11s. In 
latitude 44°N . the length of the day decreases by 1h 26m (see page 18).

The Moon.— For its phases and conjunctions with the planets see opposite 
page.

Mercury is not well placed for observation this month, owing to the sm a ll 
inclination of the ecliptic to the western horizon at sunset.

Venus moves very swiftly am ongst the stars this month. It crosses to the 
north side of the ecliptic on the 9th and is in conjunction with Regulus on the 
24th. Its  stellar m agnitude is —3.4 and it shows a  gibbous phase, like the 
moon between full and last quarter. On the 13th it is in close conjunction with 
Neptune (see opposite page).

M ars is now a prominent morning star in the constellation Leo (see m ap on 
page 24), and it rises about 1h 20m before the sun on the first of the month. Its  
conjunction with Regulus on the 17th should be interesting. Venus is rapidly 
gaining on M ars, especially during the latter part of the month. On the 15th 
M ars is 233,518,000 miles from us.

Ju piter is in conjunction with the sun on the 22nd and is therefore too close 
to  it to be observed this month. On the 14th he passes Saturn , but, unfortunately 
we shall not be able to see this conjunction (see page 24).

Saturn is in conjunction with the sun on the 21st and cannot be observed 
during the month.
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POSITION OF PLANETS ON THE 15TH

The Su n .— During October the sun ’s R .A . increases from 12h 29m at 14h 
25m, and its Decl. increases from 3° 5' to 14° 21'S. On the 24th the sun enters 
the second autum nal sign Scorpio. The equation of tim e rises from 10m 12s to 
16m 19s, to be subtracted from apparent time (see page 7). The length of the 
d ay  in latitude 44° N. decreases by 1h 26m (see page 19).

The Moon.—For its phases and conjunctions with the planets, see n ext 
page. On the 22nd the moon occults a star in Gemini (see page 8).

Mercury is at its greatest elongation east on the 7th (see opposite page). 
A lthough 25 1/2°  from the sun it has an altitude of only about 7 ° at sunset, and 
therefore the planet at this elongation will be difficult to observe.

Venus is still a prominent morning star, being visible 2h 40m before sunrise 
on the 15th. On the 3rd it is in close conjunction with M ars, and is also at the 
ap ex  of a  great isosceles triangle formed with Regulus and Denebola. On the 
21st it is in conjunction with Saturn  and on the 25th with Ju p iter. Stellar 
m agnitude —3.4.

M ars on the 1st rises a t 3.30 a.m . and is visible for 2 1/2 hours. On the 3rd 
V enus overtakes M ars (see ju st above). It is 220,569,000 miles distant from 
us on the 15th, and is approaching us a t the rate of 630,500 miles daily. Stellar 
m agnitude + 1 .9 .

Jupiter on the 15th rises 1 1/2 hours before the sun, and has an altitude a t 
sunrise of about 17°. Venus passes Ju p iter on the 25th (see above). Stellar 
m agnitude —1.2 brightness increasing.

Saturn on the 15th is situated between Venus and Ju p ite r  and exchanges 
places with Venus on the 22nd. Stellar m agnitude + 1 .2 .  Th is is a  very 
interesting conjunction of the planets.



OCTOBER
A ST R O N O M IC A L  P H E N O M E N A  

(75th Meridian Tim e, Hours N um bering from M idnight)



POSITION OF PLANETS ON THE 15TH

The Sun .— During Novem ber the sun ’s R .A . increases from 14h 25m to 
16h 28m, and its Decl. changes from 14° 21'S. to  21° 46'S . On the 23rd the sun 
enters Sagittariu s, the third autum n sign of the zodiac. The equation of tim e 
rises to a maxim um of 16m 20s on the 3rd (see page 7). In latitude 44°N . the 
length of the day decreases by 1h 4m (see page 18).

The Moon.— For its phases and conjunctions with the planets see opposite 
page. On the 18th the moon occults a star in Gemini, and on the 20th one in 
Cancer (see page 8).

Mercury is moving in the near side of its orbit, having passed through 
inferior conjunction on the 30th of October. On the 16th, at its greatest elonga­
tion west, 19 1/2°, it is well placed as a morning star, being 8° south of the sun and 
a t an altitude of about 18°. Th is is the best westerly elongation this year. It 
has a stellar m agnitude of —0.3 and its phase a s  seen through a telescope re­
sem bles our moon at first quarter.

Venus is visible as a morning star for two hours before sunrise. On the 6th 
it is in conjunction with Spica, and on the 27th in conjunction with the moon. 
Its disc is now nearly all illuminated.

M ars on the 1st rises a t 3 a.m . It forms a right-angled trian g le  with Regulus 
and Denebola, the latter being in the right angle. It is now 201,655,000 miles 
from us. During the last half of the month it overtakes and passes both Saturn  
and Jupiter. Stellar m agnitude + 4 .9 .

Jupiter rises at 3 a.m . on the 15th. Its stellar m agnitude is now —1.3, or 
it is 10 tim es as bright as Spica. On the morning of the 25th there is a  pretty  
configuration of the moon, Ju p iter and M ars. For the configuration of its  
satellites, see next page; for their eclipses, etc., see page 52.

Saturn precedes Ju p iter by half an hour, and for the first two weeks is between 
that planet and M ars. After the 13th it becomes the leading planet, as the 
others one by one overtake it. Its  stellar magnitude is now + 1 .2 ,  the sam e as 
Spica.

On the 1st of the month the planets are arranged as follows with respect to  
Sp ica : M ars, Saturn , Ju p iter, Venus and Spica. Due to the rapid changes of 
Venus and M ars, on the 30th, they are situated  in this order: Saturn , Ju p iter, 
M ars, Spica, and Venus.

For Uranus and Neptune, see page 25.
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POSITION OF PLANETS ON THE 15TH

The Sun — During December the sun's R .A . increases from 16h 28m to 
18h 45m, and its Decl. reaches the m axim um value of 23° 27'S. on the 22nd. 
On this date the sun enters the first sign of winter, Capricornus, and it is vertical 
to points on the Tropic of Capricorn on the earth. From  this time it slowly 
comes northward. The equation of time changes from 10m 59s watch slow to 
3m  28s watch fast (see page 7). The length of the day in latitude 44°N . reaches 
a  minimum of 8h 53m on the 22nd.

The Moon.— For its phases and conjunctions with the planets, see opposite 
page. It occults a  star in Sagittariu s on the 2nd, one in Pisces on the 10th and 
one in Cancer on the 18th (see page 8).

Mercury is approaching the sun and is not su itably  placed for observation 
this month. In superior conjunction on the 27th (see opposite page).

Venus, on the 1st, is visible as a morning sta r 1h 40m before sunrise. During 
the month it approaches so near to the sun that it cannot be observed con­
veniently.

M ars, on the 1st, rises at 2.30 a.m . It is approaching Spica and on the 11th 
is 4° north of it. On the 23rd the moon occults M ars, the occultations being 
visible between the tropics. On the 15th its distance from us is 178,705,000 
miles, and decreasing.

Jupiter precedes M ars by half an hour and is situated about midway between 
that planet and Saturn. Stellar magnitude now, —1.5. From  now on Ju p iter 
gains on Saturn and they will not be together again  for twenty years (see p. = ) .

For the configuration of its satellites, see next page; for their eclipses, etc., 
see page 52.

Saturn , on the 1st, rises at 1.30 p.m ., and will continue to rise 1 hour earlier  
each fortnight.



A ST R O N O M IC A L P H E N O M E N A  
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P H E N O M E N A  OF JU P I T E R 'S  S A T E L L IT E S
E —eclipse, O — occultation, T —transit, S —shadow, D —disappearance, R —reappearance, 

I —ingress, e —egress. The Roman numerals denote the satellites.
Eastern Standard Time, hours numbering from Midnight.





METEORS AND SHOOTING STARS

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.

At 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.

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 III ., the period of which is 120 years.

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

The Andromedes are thought to be remnants of Biela’s Comet. They were 
especially numerous in 1872, 1885, 1898, but in recent years 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 for Starlight Evenings.
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Close scrutiny of the sky reveals the fact that m any of the stars are com­
posed of two or more components, that is, they are double or multiple stars. 
Over 15,000 such objects have been discovered.

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

While the close pairs require a large instrum ent for their detection, there are 
many within the range of sm all instrum ents. Such observations also allow one 
to determine the quality  of the instrum ent employed. It has been found that 
a telescope having an objective 1 inch in diam eter should be able to distinguish 
two stars  4 ".5 6  apart, and the resolving power is inversely proportional to the 
diam eter of the objective. Thus a telescope of 3-inch aperture should separate 
stars 1 /3  of 4 ".56 , or 1".52  ap art; for one of aperture 10 inches, stars 1/10  of 
4 ".56 , or 0".45  apart should be seen separate ; and so on. With 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 alm ost any sta r 
atlas, and observation of them  will prove of great interest to the am ateur.

I. THE MOST LUMINOUS PAIRS



II, THE FIN EST COLORED PAIRS

The colors given above are according to Flam m arion. F o r  slight v a ri­
ations and also  for a much longer list consult W ebb’s “ Celestial O bjects.”



The study of variable stars is especially suited to am ateur observers. In 
it they can make observations of permanent scientific value, since all the brighter 
and more interesting objects are within the range of modest instrum ents. An 
ordinary field glass or a  sm all telescope is all that is required.

In recent years there has been organized the American Association of 
Variable S tar Observers, with a working membership of about 70, and reports of 
observations are published monthly in Popular Astronomy. The recording 
secretary is Howard O. Eaton , 428 Lake S t., M adison, Wis., and additional 
observers are desired.

The novae or “ new ” stars comprise one class of variables, and all the recent 
brighter objects of this sort have been discovered by am ateurs. The long- 
period variable Omicron Ceti, or M ira , was discovered by Fabricius in 1596, 
while Algol, the best-known variable of short-period, was discovered by Good- 
ricke, a deaf mute, in 1783.

Several attem pts have been made to classify  the variable sta rs ; but a 
scientific system  of classification, in harmony with the chief deductions of theory 
as well as the facts of observation, is still wanting. The best known system  
is that form ulated by Professor E . C. Pickering in 1880, and reproduced (with 
slight additions) in his “ Provisional C atalogue of V ariable S t a r s ”  (1903). This 
includes five classes, two of which are subdivided, as follows:—

EXAMPLES
I. New or tem porary s ta r s ----

II. V ariables of long period:
a. Ordinary stars of this class o Ceti

N ova, 1572

b. Stars subject to “ occasional sudden and irregular out­
bursts of light which gradually  dim inishes” .......................

I II . “ V ariables of sm all range or irregular variation, according
U Geminorum

to laws as yet unknown” 
IV. V ariables of short period:

a  Orionis

a. “ O rdinary”  cases d Cephei
b. S tars with “ minima successively bright and fa in t”  . . . B Lyrae

V. S tars  of the Algol type B Persei





The measurement of the distances of the stars is one of the m ost im portant 
problem s in astronomy. W ithout such inform ation it is im possible to form any 
idea as to the m agnitude 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  tim e when 
the line joining earth to sun is at right angles to the line drawn to the s ta r ; or, 
more accurately, it is the angle subtended by the sem i-m ajor axis of the earth ’s 
orbit when viewed perpendicularly from the star. Know ing the parallax, the 
distance can be deduced at once.

For m any years attem pts were made to  m easure stellar parallaxes, but 
without success. The angle to be m easured is so exceedingly sm all that it w as 
lost in the unavoidable instrum ental and other errors of observation. The first 
satisfactory  results were obtained by Bessel, who in 1838, by  m eans of a  helio- 
meter, succeeded in determining the parallax  of 61 Cygni, a  6th m agnitude sta r  
with a proper motion of 5 "  a  year. On account of this large motion the sta r  was 
thought to be com paratively near to  us, and such proved to be the case. A t 
about the sam e time Henderson, a t the C ape 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, but 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 which proved to have a  parallax of 0".78 . Its  brightness is only 1/20,000 
that of Alpha Centauri and the m ass of the body is the least known. In 1916 
Barnard discovered an 11th mag. sta r  in Ophiuchus with a  proper motion of 
1 0 " per year, the greatest on record, and its parallax is about 0 ".6 . It  is believed 
to be next to Alpha Centauri in distance from us.

The distances of the stars are so enormous th at a  very large unit has to be 
chosen to express them. The one generally used is the light-year, that is, the 
distance travelled by light in a  year, or 186,000x60x60x24x365 1/4 miles. A sta r  
whose parallax is 1 "  is d istant 3.26 light years; if the parallax is 0 " .1, the distance 
is 32.6 l.-y.; if the parallax is 0 ".2 7  the distance is 3.26 /  .27 =  12 l.-y. In other 
words, the distance is inversely proportional to th e parallax. In recent years 
the word parsec has been introduced to  express the distances of the stars. A 
sta r whose distance is 1 parsec is such th at its par-allax is 1 sec-ond. Th us 1 
parsec is equivalent to  3.26 l.-y., 10 parsecs =  32.6 l.-y., etc.

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



In the following short list the parallaxes and some other inform ation are 
given for a  few stars. While the distances of some of those a t the top of the list 
are com paratively accurate, those tow ards the end m ust be considered only 
approxim ate. Some of the brightest stars in the sky, such as Canopus, Rigel, 
Spica, Deneb, and others, are so distant that is impossible to obtain  even an 
approxim ate value for the parallax.



GEOGRAPHICAL POSITIONS OF SOME POINTS IN CANADA



IN D E X

PAGE
Abbreviations and Sym bols...............................................................................................  4
Algol, minima o f .........................................................................................................29 ,31  51
Andromedes (m eteors).........................................................................................................  54
Anniversaries for 1921.......................................................................................................... 3
Calendar for 1921 .................................................................................................cover, page 2
D istance of S ta r s ....................................................................................................................  61
Double S ta r s ............................................................................................................................  57
Eclipses for 1921....................................................................................................................  27
Ephem eris of the S u n ........................................................................................................... 6
Festivals and Anniversaries for 1921 .............................................................................  3
Geographical Position s    ................................................................................................  63
Greek A lphabet......................................................................................................................  4
Ju p ite r ’s Satellites, configurations o f ..................................................................29, 31 51
Leonids (m eteors)..................................................................................................................  54
M eteors and Shooting S ta r s ...........................................................................   54
Moon, Phases of th e ................................................................................................. 29 ,31  51
Moon, Occultations of S tars b y ........................................................................................ 8
Moon, Eclipses o f ..................................................................................................................  27
Occultation of S tars by the M oon ..................................................................................  8
Perseids (m eteors).................................................  54
Phenomena (conjunctions, e tc .) ........................................................................... 29 ,31  51
Planets for the Y e a r .............................................................................................................  22
Preface........................................................................................................................................ 3
Satellites of Ju piter, Configurations o f .............................................................. 29 ,31  51
Satellites of the Solar S y ste m ...........................................................................................  56
Sky for the M onth .....................................................................................................28, 30 50
Solar System , Elem ents o f .................................................................................................. 55
Solar System , Satellites o f .................................................................................................. 56
Stars, the D istance of th e ................................................................................................... 61
Stars, D ou b le ........................................................................................................................... 57
Stars, V ariab le ........................................................................................................................  59
Sun, Ephem eris of th e .......................................................................................................... 6
Sun, Eclipses o f ......................................................................................................................  27
Sunrise and Sunset, Explanation of T a b le s .................................................................  8
Sunrise and Sunset, Tables o f ........................................................................................... 9
Tim e, Explanation of Solar and S id erea l...................................................................... 5
Variable S ta r s ..........................................................................................................................  59





T H E  R O Y A L  A S T R O N O M IC A L  S O C IE T Y  O F CANADA

The Library and the offices of the General Secretary and the General 
Treasurer are at 198 College Street, Toronto.

Ordinary meetings are held in Toronto in the Physics Building on 
alternate Tuesdays, beginning in September and continuing to the end 
of May. In addition, ordinary meetings are at present held at Montreal, 
Ottawa, Winnipeg and Victoria. The Society also has organizations at 
Guelph, Hamilton, Peterborough and Regina, but during the war the 
meetings were discontinued and have not yet been revived.

The Society publishes a monthly J o u r n a l , containing each year about 
500 pages of interesting articles, and a yearly H a n d b o o k  of 64 pages, 
containing information for the amateur observer. Subscription, $2.00 
a year; single copies of the J o u r n a l  or H a n d b o o k , 25 cents.

Membership in the Society is open to anyone interested in Astronomy 
and many more members are desired. The annual fee of $2.00 includes 
subscription to the publications.

For further information apply to the General Secretary, Mr. A. F. 
Hunter, M.A., at the above address.


