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PREFACE

The H a n d b o o k  for 1920 contains twice the number of pages for 
the last two years, and it is hoped that it may prove useful to 
amateurs. Suggestions for improvements will be gladly received.

The brief descriptions of the constellations and the star-maps 
are not included, as fuller information is available in a better form 
and at a reasonable price in many publications, such as: Young’s 
Uranography (about 35c.), Upton’s Star Atlas (about $2.50) or 
McKready’s Beginner's Star Book (about $3). Copies of the 
H a n d b o o k  for previous years containing the descriptions and maps 
mentioned are still on hand and may be obtained free by members 
by applying to the office of the Society.

To those mentioned in the body of the book; to Mr. J. P. Hender
son, M.A., now of the Dominion Observatory, Ottawa, formerly 
assistant in astronomy at the University of Toronto; and to Major 
J. A. Pearce, thanks are offered for assistance.

T h e  E d i t o r .
T o r o n t o , December 1919.

ANNIVERSARIES AND FESTIVALS, 1920
New Year’s Day....... Thur., Jan. 1 Victoria D ay ......... May 24
Epiphany..................... Tues., Jan. 6 Trinity Sunday__ May 30
Septuagesima Sunday Feb. 1 Corpus Christi. . . . June 3
Quinquagesima (Shrove Sunday) St. John B aptist. . . June 24

Feb. 15 Dominion D ay . . . . July 1
Ash Wednesday........ Feb. 18 Labor D ay ............. Sept. 6
St. D avid....... ........... . Mon., Mar. 1 St. Michael (Michaelmas Day)
St. P atrick .............. .. Wed., Mar. 17 Wed., Sept. 29
Palm Sunday............... Mar. 28 All Saints D ay . . . . . . .Mon., Nov. 1
Good Friday ............. Apr. 2 First Sunday in Advent. . . . Nov. 28
Easter Sunday........

Fri.,
Apr. 4 St. Andrew............ Nov. 30

St. George.................. Apr. 23
Rogation Sunday___ May 9 Conception D ay . . . Wed., Dec. 8
Ascension Day (Holy Thursday) May 13 St. Thomas D ay . .. .Tues., Dec. 21
Pentecost (Whit Sunday).. May 23 Christmas D ay__ Dec. 25

King George V., born June 3, 1865; began to reign May 6, 1910. 
Queen Mary, born May 26, 1867.
Prince of Wales, born June 23, 1894.



SYMBOLS AND ABBREVIATIONS

SIGNS OF THE ZODIAC

SUN, MOON AND PLANETS

ASPECTS AND ABBREVIATIONS

THE GREEK ALPHABET

In the Configurations of Jupiter’s Satellites (pages 25, 27, etc.), 
O represents the disc of the planet, 4  signifies tha t the satellite 
is on the disc, * signifies that the satellite is behind the disc or in 
the shadow. Configurations are for an inverting telescope.



SOLAR AND SID ER EA L TIM E

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. 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 of 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 Time 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 b e g ins at noon and lasts until the next noon.





To obtain the Sidereal Time or R.A. of Mean Sun, subtract the equation 
of Time from the Right Ascension.

In the Equation of Time the sign +  means that the watch is faster than 
the sun, — that it is slower; to obtain Local Mean Time, in the former case add 
the equation of time to, in the latter case subtract it from, apparent or sun-dial 
time.



OCCULTATION OF STARS BY THE MOON, 1920 
P repa r ed  by  R. M. M otherw ell  

The following predictions were prepared for Ottawa 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 Ottawa and that the times 
will vary according to the latitude and longitude of the observer.

It will be noticed that some occultations occurring in the day-time are given, 
the observation of which may prove interesting. Attention is also directed to 
the fact that the hours are numbered astronomically, that is, beginning at noon.

*Eastern Standard Time, the hours numbering from noon.

TIM ES OF SUNRISE 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 pretty well 
the populated parts of Canada. The times are given in Mean Solar Time, 
and in the table on page following this, are given corrections to change 
these times to the Standard 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 at a given place, in mean solar time, 

varies from day to day, and depends principally upon the declination of 
the sun. Variations in the equation of time, the apparent diameter of the 
sun and atmospheric refraction at the points of sunrise and sunset also 
affect the final result. These quantities, as well as the solar declination, 
do not have precisely the same values on corresponding days from year to 
year, and so it is impossible to give in any general table the exact time o f  
sunrise and sunset day by day.



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
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 must also be 
considered, to get exact results.

The Times fo r  A n y  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.

Exam ple .—Find the time of sunrise at Owen Sound, also at 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 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



FEBRUARY

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



MARCH



APRIL

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



MAY



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.





THE PLANETS FOR THE YEAR
Mercury is a morning star at the first of January, then a good evening 

star the first week of March, a poor morning star the middle of April, an evening 
star at  the end of June, a good morning star the middle of August and a poor 
evening star towards the end of October and finally a good morning star the 
first week of December.

Venus is a morning star at the first of the year and remains such till May, 
becoming an evening star towards the end of August and improving in position 
up till the end of the year.

Mars improves during the first few months, when it is visible the latter 
part of the night, reaches its best in April when it is visible all night, then is to 
be seen in the evening sky up to the end of the year,

Jupiter is visible all night at the beginning of the year, in the evening heavens 
till July, and appears in the morning sky from September on. I t is west of 
Regulus until its conjunction with the sun when it also passes Regulus moving 
eastward.

Saturn is visible nearly all night at the beginning of the year, in the evening 
sky till July, then in the morning sky from the end of September on. During 
the whole year Jupiter, Regulus and Saturn are nearly in line, at first Regulus 
being in the middle, then after September, Jupiter in the middle.

Uranus is in conjunction with the sun on February 11, a month or more 
after this date being seen in the morning before sunrise. It rises earlier each 
night until on August 27 it is in opposition with the sun and transits at mid
night. It is far south of the equator and hence low in our sky. Towards the. 
end of the year it may be seen only during the first part of the night.

When it is desired to locate either Uranus or Neptune their position should be 
charted on a star map, reference stars found, and then by either the naked 
eye or field glasses it may be picked up in the sky. Although the disc or an 
apparent diameter may be seen in the case of the other planets even with a very 
small telescope, it requires a fairly large one, generally much more than 3-in. 
aperture, to be able to discern any appreciable disc to either of these two outer 
planets.

Neptune is in opposition to the sun on January 31, when it transits at mid
night, apparent time. For the first five months it is conveniently observed in 
the first half of the night, but during June and July it is getting too near the sun. 
It passes conjunction on August 3 and when the sun has moved far enough from 
it by about October it is to be seen in the latter part of the night. It is much 
higher in our sky than Uranus.

Minima of Algol.—These are calculated from Chandler’s formula with 
Hartwig’s correction of 1h 30m earlier. The times are given to the nearest ten 
minutes.



ECLIPSES IN 1920 
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. A Total Eclipse of the Moon, May 2, 1920; the beginning visible in

Europe, western Asia, Africa, the Indian Ocean, except the eastern portion, the 
Atlantic Ocean, eastern North America and South America; the ending visible 
in western Europe, western Africa, the Atlantic Ocean, North America, except 
the extreme northwestern portion, South America and the eastern portion of 
the Pacific Ocean.

Circumstances of the eclipse: d h m
Moon enters penumbra May 2 5 49.3
Moon enters umbra “ 2 7 0.8
Total eclipse begins “ 2 8 14 . 7
Middle of the eclipse “ 2 8 50.9
Total eclipse ends “ 2 9 27.1
Moon leaves umbra “ 2 10 41.3
Moon leaves penumbra “ 2 11 53.2

Magnitude of the eclipse =  1.224 (Moon’s diameter =  1.0).
II. A Partial Eclipse of the Sun, May 17, 1920, invisible in Canada. It 

is visible in the Indian Ocean and most of Australia. Magnitude of greatest 
eclipse =  .973 (Sun’s diameter =  1.0).

III. A Total Eclipse of the Moon, October 26, 1920, the beginning visible 
in western Canada.  The beginning is visible generally in western North America, 
the Pacific Ocean, Australia, Asia except the western portion, and the eastern 
portion of the Indian Ocean. The ending is visible generally in the western 
portion of the Pacific Ocean, Asia, Australia, the Indian Ocean, Eastern Africa 
and Europe except the western portion.

Circumstances of the eclipse: d h m
Moon enters penumbra October 20 18 24.5

26 19 25.6Moon enters umbra 
Total eclipse begins 
Middle of the eclipse 
Total eclipse ends 
Moon leaves umbra 
Moon leaves penumbra

26 20 28.6 
26 21 11.4
26 21 54.3 
26 22 57.5 
26 23 58.7

Magnitude of the eclipse =  1.404 (Moon’s diameter =1 .0).
IV. A Partial Eclipse of the Sun, November 10, 1920, visible in North 

America, except the western and southwestern parts, the Atlantic Ocean, western 
Europe and the northwestern part of Africa. It is visible in all of Canada 
excepting British Columbia, northwestern Alberta and the Yukon and North
western Territory. The Moon’s shadow first touches the Earth a t a point east 
of Lake Winnipeg. On the western coast of Newfoundland the eclipse ends at 
noon; at Lake Superior it ends at 11 o’clock in the forenoon; at Lake Winnipeg 
it begins a t sunrise and in southeastern British Columbia and northwestern 
Alberta it ends at sunrise.

(In all cases the time given is Eastern Standard Time.)



The position is given for Greenwich Mean Moon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—During January the sun’s R.A. increases from 18h 43m to 20h 
51m and its Decl. changes from 23° 5' to 17° 39 S. The equation of time (see 
page 6) increases from 3m 13s to 13m 28s, and on account of this rapid rise in 
value t he time of mean moon appears to remain, for the first ten days, at the 
same distance from the time of sunrise, i.e., the forenoons as indicated by our 
clocks are of the same length. The earth is nearest the sun on the 3rd at 5 p.m. 
E.S.T. when it is 91,340,000 miles distant.

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

On January 15 the moon occults two stars in Scorpio. See p. 8.
Mercury can be seen as a morning star for the first few days of the month 

but even then it is only 10° above the horizon at sunrise and about 18° south of 
where the sun will appear. If the horizon be clear it may be picked up easily 
with field glasses just before dawn.

Venus is a prominent morning star all month although far south and not 
high in the sky. It rises about 3 hours before the sun and at the same point 
in the sky reaching only about 20° altitude at sunrise because it is in the southern 
part of the ecliptic. Its phase is like our moon about half way between full and 
last quarter but requiring a good small telescope to show this as it is of small 
apparent diameter and far away from us. Its stellar magnitude is —3.6. On 
the 17th it will have a very close conjunction with the moon which will be visible 
as an occultation though not in eastern Canada. On that morning Venus will 
be below and not inside “ the arms of the moon”.

Mars on the 15th is 155 million miles from the earth and, rising about mid
night, apparent time, is visible the rest of the night. On the 10th it is 4° north 
of the star Spica in Virgo, and is moving slowly eastward along north of the 
ecliptic towards the constellation Libra. Its stellar magnitude is +1.0.

Jupiter rises about 6.30 a.m. apparent time and travels across high up in 
the sky, visible all night. It is retrograding at present and moving eastward 
away from Regulus and towards Saturn. It is reaching its best for observation 
being of stellar magnitude —2.1 and so far north of the equator. For the con
figurations of its satellites see next page; for their eclipses, etc., see page 48.

Saturn rises about 8.30 p.m. A.T. or about 2 hours after Jupiter, and is 
visible the remainder of the night. The rings are inclined from our line of 
sight at present about 5° and we are looking at their southern face. This angle 
will increase to about 8° which will be their position in May. Its stellar magni
tude is +0.8. It is quite a sight to see the three bright objects in line, Jupiter 
10° to the west and about 22 times as bright and Saturn 12° to the east and 
about 1 1/2 times as bright as Regulus.



Explanation of symbols and abbreviations on page 4.

JANUARY
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—During February the sun’s R.A. increases from 20h 55m to 
22h 45m and its Decl. changes from 17° 23' to 7° 58'S. The equation of time 
reaches a maximum value 14m 24s on the 12th (see page 6).

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

Mercury is moving in the far side of its orbit passing, superior conjunction 
on the 5th. Towards the end of the month it becomes visible as an evening 
star, being at its best the first few days of March.

Venus is still a morning star but is only about 15° above the horizon at 
sunrise, and slightly south of the S.E. point of the horizon. Its disc is now about 
4/5 full, being oriented like our moon past the full. Its stellar magnitude is 
—3.5 and it is moving towards superior conjunction, becoming smaller in ap
parent diameter as it recedes from us.

Mars on the 15th rises about 11 p.m. A.T. and is visible the remainder of 
the night. It is 94 million miles from the earth and its stellar magnitude is 
+0.3 increasing. It is entering the constellation Libra from Virgo and is nearly 
2 1/2° north of the ecliptic.

Jupiter on the 15th is about 12° above the eastern horizon at sunset remain
ing visible till about 3/4 hour before sunrise when it sets. It is in the constellation 
Cancer and is still retrograding. The 2nd is the date of opposition to the sun, 
hence this is the best period to observe it. Its stellar magnitude is the same as 
last month, —2.1. Its position so far north of the equator brings it high in 
the sky and places it out of reach of ordinary horizon dust and haze difficulties, 
making it a splendid object for detailed surface study. The configurations of 
its satellites are given on the opposite page and their eclipses, etc., on page 48.

Saturn rises about 1 hour after sunset travelling across the vault of sky 
following Jupiter’s lead. It is retrograding and approaching Regulus, while 
Jupiter is also retrograding and moving away, but they are all three still in line. 
Its stellar magnitude is +0.5 or about its greatest, and being in opposition to 
the sun on the 27th is at its best for observation. The rings are inclined 6° 
from our line of sight and we are looking at their southern face.



FEBRUARY
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—On March 1st the sun's R.A. is 22h 48m and its Decl. is 7° 35'S. 
It reaches the equator on the 20th (see opposite page), and on the 31st its R.A. 
is 0h 39m, its Decl. 4° 9' N. During the month the equation of time decreases 
from 12m 31s to 4m 17s (see page 6).

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

On March 11th the moon occults Xi Ophiuchi (see p. 8).
Mercury on the 3rd is at its best as an evening star. Although at this 

elongation only about 18° from the sun it is visible nearly 1 3/4  hours after sunset, 
being meantime only 5° south of vertically above the setting sun, and actually 
nearly 18° above it. Its stellar magnitude is about 0 and a small telescope 
should show it to be a crescent like our moon just before first quarter, which is 
rapidly narrowing during the week following the 3rd. If the horizon is clear 
it can be found with little difficulty with the naked eye for a week before and 
after this date. This is the best time of the year to observe the planets as evening 
stars because the ecliptic rises nearly vertically from the horizon at sunset.

Venus is approaching the sun and though still bright is very low in the sky 
at sunrise. On the 20th it is in close conjunction with Uranus but both are 
very poorly situated for observation.

Mars is now visible from about 9.30 p.m. A.T. on, and as it starts to retro
grade on the 14th it will not move any farther into Libra at present. It is now 
only 71 million miles from us and this is a very suitable time to observe it as it 
approaches its best. Stellar magnitude —0.5 still increasing.

Jupiter is again in practically the same location among the stars and on 
the 15th is visible until 2 hours before sunrise when it sets. On the 12th it is 
in conjunction with Neptune, being 58' to the north. This should assist greatly 
in locating Neptune which is usually somewhat difficult to distinguish from a 
small star. Its stellar magnitude is —2.0 and decreasing very slowly. For 
the configurations of its satellites, see next page; for their eclipses, etc., see 
page 48.

Saturn on the 15th is up 15° above the eastern horizon at sunset and visible 
all night. It is still retrograding slowly and apparently approaching Regulus 
while Jupiter is still moving away in a straight line on the other side of Regulus. 
It is of stellar magnitude +0.6 and the ring system is inclined slightly more, or 
at 7° with our line of sight, making the planet a magnificent spectacle when seen 
through a telescope.



MARCH
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)

Explanation of symbols and abbreviations on page 4.

29



The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—During April the sun continues its rapid rise above the equator 
and the days fast increase in length. The sun’s R.A. increases from 0h.42 m on 
the 1st to 2h 30m on the 30th, and its Decl. from 4° 32' to 14° 46' N. For the 
equation of time see page 6.

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

On April 11th the moon occults Beta Capricorni and on April 15th Lambda 
Piscium. See p. 8.

Mercury on the 17th reaches its best as a morning star, but although 27 1/2° 
away from the sun it is only 10° above the horizon at sunrise and 25° southward 
owing to the way the ecliptic slopes down along the horizon in the morning at 
this time of the year. Field glasses and a good horizon are very essential to 
locate it at this elongation.

Venus on the 15th is only about 8° above the horizon at sunrise and about 
16° to the southward. Its disc is more than 9/10 full and its stellar magnitude 
is — 3.3 which alone makes it visible in the early twilight.

Mars on the 15th is 56 million miles distant and reaches its best position for 
observation this month, being in opposition to the sun on the 21st and nearest 
us on the 28th, when it is 54 million miles distant. From the 15th of last month 
to the 15th of this month it has moved backward in the sky 6° towards Spica. 
It is now visible all night. Stellar magnitude —1.4, its greatest.

Jupiter on the 15th is 3/4 hour east of the meridian at sunset and sets at 
2 a.m. apparent time. It has not changed its position relatively to the stars 
being still in Cancer on the opposite side of Regulus from Saturn but it has just 
started to move forward again or eastward in the heavens. For the configura
tions of its satellites, see next page; for their eclipses, etc., see page 48.

Saturn on the 15th is a little more than half way to the meridian at sunset 
and is visible till an hour and a half before sunrise. Its relative position among 
the stars is also practically unchanged since last month but its stellar magnitude 
is +0.8 and decreasing and the rings are now inclined nearly 8°.



APRIL
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



The position is given for Greenwich Mean Noon. The time of transit is in 
Local Mean Time, hours numbering from midnight,

The Sun .—On the 1st the sun’s R.A. is 2h 33m, Decl. 15° 4' N.; on the 31st 
its R.A. is 4h 32m, Decl. 21° 55'. The equation of time is 2m 58s on the 1st, 
rises to a maximum 3m 49s on the 14th and then falls to 2m 33s on the 31st 
(see page 6). On the 18th there is a partial eclipse invisible in Canada (see 
p. 23).

The Moon.—For its phases and conjunctions with the planets, see opposite 
page. On the 2nd there is a total eclipse of the moon visible in Canada (see 
p. 2 3 ) .

On May 5th the moon occults Xi Ophiuchi (see p. 8).
Mercury s again moving on the far side of its orbit and will not be suitably 

placed for observation this month.
Venus is getting rather too near the sun for convenient morning observation.
Mars on the 15th is 57 million miles from the earth and is visible most of 

the night setting about 1 1/2 hours before sunrise. On the 1st it is in conjunction 
with the moon. It will continue to retrograde till the 1st of next month, passing 
2 1/2° north of Spica on the 22nd and practically on the ecliptic. Its stellar 
magnitude is —1.1.

Jupiter on the 15th is exactly as bright as our brightest fixed star Sirius, 
which is now close to the S.W. horizon at sunset. It has moved very slightly 
since last month but is now heading eastward towards Regulus and Saturn. 
It is a little more than 1 1/2 hours west of the meridian at sunset and sets about 
5 1/2 hours later. The configurations of its satellites are given on the next page, 
and their eclipses, etc, on page 48.

Saturn is again to be found in the same relative position among the stars 
although it starts to move forward on the 7th; but the sun has moved forward 
along the ecliptic in the meantime which makes Saturn appear on the meridian 
at sunset and it sets about hours after midnight apparent time. Saturn is 
north of the ecliptic and still practically in line eastward from Regulus and 
Jupiter. The ring system is inclined at its greatest this month, about 8° from 
our line of sight and we are looking at their southern face.



MAY
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)

Explanation of symbols and abbreviations on page 4.
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POSITION OF PLANETS ON THE 1 5 T H .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—The sun's R.A. on the 1st is 4h 36m and on the 30th it is 6h 36m. 
During the month its declination slowly rises from 22° 3' N. on the 1st to 23° 27' 
on the 22nd, the summer solstice, when our days are longest. It then falls to 
23° 11' by the 30th. The equation of time reaches zero on the 14th and rises 
to 3m 23s on the 30th (see page 6). The increase in the equation of time taken 
with the decreasing length of the day causes the time of sunset, stated in mean 
time, to appear constant for several days at the end of June and the beginning 
of July.

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

On June 10th the moon occults Delta Piscium and on June 23rd Chi 
Virginis (see p. 8).

Mercury is at its best again as an evening star on the 29th. Although 
23° south of the sunset point it is about 16° above the horizon due to its elonga
tion being so much greater than in March. It sets about hours after the 
sun, and should be very easily picked up for a week before and after this date. 
Its half moon shaped disc constantly thinning day by day should again be easily 
observed in a small telescope; stellar magnitude +0.7 decreasing.

Venus is on the far side of its orbit and is now too close to the sun in the sky 
to be conveniently observed as a morning star.

Mars is 70 million miles from us on the 15th and has been moving forward 
in the sky since the 1st, again passing Spica on the 13th about 1 1/2° to the north. 
It crosses the meridian a few minutes after sunset and sets about one a.m. appar
ent time. It has a close conjunction with the moon on the 24th. Stellar mag
nitude —0.4.

Jupiter is now visible for only about 3 hours in the evening after sunset 
and is 11° west and slightly to the north of Regulus on a line with Saturn. For 
the configurations of its satellites, see next page; for their eclipse, etc., see page 
48.

Saturn is changing its position very little as yet but Jupiter has moved so 
that it is nearly as close to Regulus westward as Saturn is toward the east. 
Saturn is visible only about 4 1/2 hours after sunset.



JUNE
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)

Explanation of symbols and abbreviations on page 4 .



P O S IT IO N  O F P L A N E T S  ON T H E  1 5 TH .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun.—During the month the sun’s R.A. changes from 6h 41m to 8h 
41m, and its Decl. from 23° 7' to 18° 17' N. The earth is farthest from the sun 
on the 4th (see opposite page), when we are 94,450,000 miles distant.

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

On July 2nd the moon occults Beta Capricorni and on July 6th Lambda 
Piscium, see p. 8.

Mercury is in conjunction with the sun on the 26th and not well placed 
for observation after the first few days of July when it is an evening star (see 
June).

Venus is in superior conjunction with the sun on the 3rd, this being the 
day on which it changes from morning to evening star, although it will be too 
close to the sun to be observed  till some time after the end of the month.

Mars on the 15th is 87 million miles from the earth and is about an hour 
past the meridian at sunset, being visible the first 4 hours of the night. It is 
moving forward in its path and eastward from Spica. Its stellar magnitude is 
0 and decreasing. At its conjunction with the moon on the 23rd the moon is 
north of Mars whereas last month the moon was just south of it.

Jupiter is visible less than 1 1/2 hours after sunset on the 15th and is much 
nearer to Regulus which it will pass next month when the sun is too close and 
will make it invisible. The configuration of its satellites are given on the next 
page up till the 27th the last day they are conveniently observed, their eclipses, 
etc., on page 48.

Saturn is moving forward and eastward away from Regulus. It is only 
visible in the evening sky for about 2 1/4 hours and its magnitude has decreased 
to +1.1 or only slightly brighter than Regulus. The ring system is inclined 
about 6° from our line of sight.



JULY
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



POSITION OF PLANETS ON THE 1 5 T H .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—During August the sun’s R.A. increases from 8h 45m to 10h 38m, 
and its Decl. changes from 18° 2' to 8° 40' N. The equation of time falls from 
6m 9s on the 1st to 0m 16s on the 31st. For fuller details see page 7.

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

Mercury is 18 3/4° west of the sun on the 14th, hence a morning star. Al
though a small elongation it is worth most so far as we are concerned in the 
northern hemisphere as it places the planet 15° high and 9° southward at sunrise. 
It should be fairly easy to pick it up with the naked eye over a clear horizon 
for a week or so before and after this date. It is in conjunction with the moon 
on the 12th.

Venus is now an evening star but will be rather low down at sunset till 
towards the end of the month. Its brightness ( —3.4) is always a great aid in 
finding it even though the sky is still bright with sunlight and the other stars 
are not yet visible.

Mars on the 15th is 104 million miles from the earth and is visible barely 
more than 3 hours after sunset. Its stellar magnitude is + 0.4 and decreasing 
as it travels toward the opposite side of its orbit. It is now a little more than 
half way between Spica and Antares and slightly north of the line joining them.

Jupiter is in conjunction with the sun on the 22nd and too close for observa
tion this month.

Saturn is also getting too close to the sun for convenient observation, setting 
on the 15th less than an hour after the sun.



Explanation of symbols and abbreviations o n  page 4 .
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AUGUST
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



POSITION OF PLANETS ON THE 15TH .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun.—The sun’s R.A. increases during the month from 10h 41m to 
12h 26m. On the 1st its Decl. is 8° 18' N., which decreases till the 23rd when 
the sun crosses the equator, and by the 30th its Decl. is 2° 47' S. The equation 
of time is given on page 7.

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

On September 21st the moon occults Rho Sagittarii and on September 23rd 
Nu Aquarii (see p. 8).

Mercury is in superior conjunction with the sun on the 8th and too close 
all month for observation.

Venus is constantly improving as an evening star, but again it is a t a great 
disadvantage for at this time of the year in the northern hemisphere the ecliptic 
slopes down near the horizon towards the south and brings any planets on it 
very low in actual height although they may be a considerable distance from the 
sun. The reverse is true in the southern hemisphere—they are better placed 
evenings from August till October.

Mars on the 15th is 121 million miles from us and is visible the first three 
hours of the night although low in the southern sky in our latitude. It passes 
less than 3° north of Antares on the 17th.

Jupiter is now west of the sun and becomes a morning star being 15° above 
the horizon at sunrise on the 15th and well placed for observation by early risers 
in the northern hemisphere as it is so high in the sky and so far north. It is 
about 6° almost directly below Regulus and above Saturn. The configurations 
of its satellites are given on the next page from the 17th on, their eclipses, etc., 
on page 48.

Saturn is in conjunction with the sun on the 7th and too close for observation 
till near the end of the month when it is a morning star.



SEPTEMBER
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



The position is given for Greenwich Mean Noon. The time of transit 
is in Local Mean Time, hours numbering from midnight.

The Sun .—The sun’s R.A. increases during October from 12h 29m to 14h 
22m, and its Decl. changes from 3° 10' to 14° 6' S. The equation of time rises 
from 10m 17s to 16m 19s, to be subtracted from apparent time. For fuller 
details see page 7.

The Moon.—For its phases and conjunctions with the planets see opposite 
page. On the 27th there is a total eclipse invisible in Canada.

On October 4th the moon occults Lambda Geminorum and on October 15th 
Psi Ophiuchi (see p. 8).

Mercury on the 15th is 24° east of the sun but is very unsuitably situated as 
an evening star, being only 8° above the horizon and 23° south of the sunset 
point. Field glasses and an extra good horizon will certainly be required to 
pick it up at this elongation.

Venus is still receding from the sun but is also moving southward along the 
ecliptic bringing it down along near the horizon to the southward of where the 
sun sets. On the 15th it is located 10° in altitude and 25° southward of the sun 
at sunset.

Mars is 136 million miles from the earth on the 15th and is visible slightly 
more than 3 hours after sunset but it is very far south in the sky in our latitude. 
It is because the sun has been moving southward, hence setting earlier, that for 
the last three months we have seen Mars for the same number of hours after 
sunset. It has been moving rapidly eastward and is now nearly 10° east of 
Antares.

Jupiter is visible for 3 1/2 hours before sunrise on the 15th and is well placed 
as a morning star in our latitude being so high up from the horizon. It is about 
10° east of Regulus. The configurations of its satellites are given on the next 
page; their eclipses, etc., on page 48. Its stellar magnitude is —1.4.

Saturn improves in position rapidly for observation as a morning star, dur
ing the month rising hours before the sun on the 15th. Its stellar magnitude 
is only +1.3 and the rings are inclined at 5° from our line of sight. 
Jupiter and Saturn are again in line but this time Jupiter is the brilliant central 
one or rather slightly closer to Saturn which is the most easterly and only equal 
to Regulus in brightness.



OCTOBER
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



POSITION OF PLANETS ON THE 1 5 T H .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun.—The sun's R.A. during the month increases from 14h 26m to 
16h 25m and the Decl. changes from 14° 26' to 21° 39' S. The equation of time 
rises to a maximum on the 3rd when it is 16m 22s. The true sun crosses the 
meridian this much earlier than the mean sun (see page 7). On the 10th there 
is a partial eclipse visible in Eastern North America (see page 23).

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

On November 7th the moon occults Alpha Virginis and on November 16th 
Beta Capricorni (see p. 8).

Mercury on the 16th is in inferior conjunction with the sun and is not suit
ably placed for observation till near the end of the month, when it becomes a 
morning star.

Venus is improving for observation this month, being about 15° above the 
horizon at sunset on the 15th. Its disc is now about 4/5 full or like our moon 
before the full, and it is of stellar magnitude —3.4.

Mars is now 151 million miles from us and is visible for about the first 
3 1/2 hours of the night. It is interesting that for about four months it has 
remained in about the same relative position as regards the meridian, about 1/2 
hour past or west of it, at sunset although moving actually quite rapidly among 
the stars, and from the constellation Sagittarius into Capricornus.

Jupiter on the 15th rises at 1.15 a.m. apparent time and is visible until 
sunrise. Its stellar magnitude is —1.5 or about 12 times as bright as Spica, 
Regulus or Saturn which are nearly all equal. For the configurations of its 
satellites, see next page; for their eclipses, etc., see page 48.

Saturn is the fainter star now, only about 7° east and slightly south of Jupiter, 
being visible from 1.45 a.m. A.T. on. Its stellar magnitude is at its lowest, 
+  1.4, and the rings are inclined about 4 1/2°.



NOVEMBER
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



POSITION OF PLANETS ON THE 1 5 T H .

The position is given for Greenwich Mean Noon. The time of transit is 
in Local Mean Time, hours numbering from midnight.

The Sun .—During December the sun’s R.A. increases from 16h 29m to 
18h 42m. On the 1st the Decl. is 21° 49' S., which increases slowly till the 21st, 
the winter solstice, when it is 23° 27' S. By the 31st it has come back to 23° 6' S. 
The equation of time is given on page 7.

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

On December 19th the moon occults Epsilon Piscium and on December 
25th Lambda Geminorum (see p. 8).

Mercury is at greatest elongation west on the 3rd and is very suitably 
situated, being 16° above the horizon at sunrise and about 11° to the south of 
where the sun will appear. It should be quite easily picked up with the naked 
eye for a week or so before and after this date if a clear horizon is available.

Venus on the 15th is only about an hour and a quarter past the meridian 
at sunset, and though south of the most southerly part of the ecliptic is never
theless fairly well placed for observation. Its phase is like our moon half way 
between first quarter and full which should be easily detected in a good small 
telescope. Its stellar magnitude is —3.6 and increasing.

Mars is 165 million miles from us on the 15th and is again just a hour 
past our meridian when the sun sets. This makes it visible for the first 4 hours 
of the night—even longer than for the previous five months—ever since July 
it has been visible uniformly each night between 3 and 4 hours. It is moving 
through the constellation Capricornus.

Jupiter on the 15th rises at 11.15 p.m. apparent time and is visible the rest 
of the night. It is still moving forward in the sky and towards Saturn. The 
configurations of its satellites are given on the next page; their eclipses, etc., 
on page 48.

Saturn now rises just before midnight apparent time and is visible the 
remainder of the night. Jupiter is moving rapidly towards it and is only 6° 
to the west on the 15th. It is increasing in brightness, being of stellar magnitude 
+1.2, and the rings are inclined about 4 1/2° from our line of sight.



DECEMBER
ASTRONOMICAL PHENOMENA 

(75th Meridian Time, Hours Numbering from Midnight)



PHENOMENA OF JU PITER ’S SATELLITES
E  =eclipse, O =occultation, T  =  transit, S =  shadow, D  = disappearance R  = reappearance 

I = ingress, e =  egress. The Roman numerals denote the satellites.
Eastern Standard Tim e, hours numbering from midnight.





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 andbook  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 fo r  Starlight E ven ings.
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SATELLITES OF THE SOLAR SYSTEM

THE EARTH

MARS

JUPITER

SATURN

URANUS

NEPTUNE



DOUBLE STA RS

Even with telescopes of small aperture it is possible to resolve a comparatively 
large number of double stars, and hence this kind of observation has much inter
est for the amateur. It permits one, also, to determine the optical value of the 
instrument he employs, as the power to separate the images is directly proportional 
to the diameter of the objective.

The usual test of excellence is that an objective of one-inch diameter should 
be able to separate star images at a distance of 4" .56 between their centres. This 
power should vary according to the following table:—

In choosing a double-star for testing a telescope care should be taken that a 
binary, with varying distance between the components, be not selected.

I. TH E MOST LUMINOUS P A IR S



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.”



A SHORT LIST OF VARIABLE STARS
P repared by t h e  L ate J. M iller B arr.

The brighter of the following stars can be found on any ordinary star map; 
for the others a good star-atlas will be required. The times of maxima and 
minima are given in Popular Astronomy (monthly) and in the “ Companion” 
to the Observatory.

Several attempts have been made to classify the variable s ta 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 formulated by Professor E. C. Pickering in 1880, 
and reproduced (with slight additions) in his “Provisional Catalogue of 
Variable Stars” (1903). This includes five classes, two of which are sub
divided, as follows:—

E X A M P L E S

I. New or temporary stars ..................... ....................... Nova, 1572.
II. Variables of long period:

a. Ordinary stars of this class    o Ceti.
b. Stars subject to “occasional sudden and irreg

ular outbursts of light which gradually 
diminishes” ........................ . .  . . . .  U Geminorum.

III. “Variables of small range or irregular varia
tion, according to laws as yet unknown” . . . .  a Orionis.

IV. Variables of short period:
a. “Ordinary” cases .      d Cephei.
b. Stars with “minima successively bright and

faint” ........................................................................B Lyraae.
V. Stars of the Algol ty p e ........... ..........................  .B Persei.

THE STARS
TH E IR  D IS T A N C E S, VELOCITIES, SPECTR AL T Y P E S , ETC.

P rep ared  by W. E. H a rp er .
The accompanying table contains the chief known facts regarding 276 

stars and 13 nebulae. The first 256 stars are those listed as brighter than 
3.51 visual magnitude in Harvard Annals, Vol. L. The remaining number 
range in magnitude from 5 to 8.6, and they and the nebulae are given here 
on account of their exceptionally high radial velocities.

In the case of visual double stars, the most important of which are 
preceded by a ||, the magnitude of the components combined is given. The 
spectral type is also taken from the publication just named. (For a brief 
outline of the system of notation Campbell’s Stellar Motions, p. 31, may be 
consulted.) The proper motion is from Boss’s Preliminary General Cata
logue, u being the annual motion in R. A. and u ' that in Decl . The par
allax is taken from many sources, principally Kapteyn’s compilations. 
Those in brackets are least trustworthy. To obtain the distance in light- 
years, divide the number given in the column into 3.26, this being the 
number of light-year corresponding to a parallax of 1". For example, the 
parallax of cl Andromeda is ".06; its distance is therefore 3.26 /  .06 =  54 
light-years. Where the parallax is negative, it indicates that the star is 
farther away than the faint comparison stars used. The radial velocities 
are taken from various Lick Observatory Bulletins, and the first decimal 
place is given only when the velocities are fairly well determined. A * 
placed after the velocity indicates that the star is a spectroscopic binary, 
and the velocity of the system is given. About 80 of these appear. The 
masses are given relative to the sun. These can be determined only for 
visual binaries or for spectroscopic binaries which show spectra of both 
•components. In the latter case there is also uncertainty due to lack of 
knowledge of the inclination of the orbital plane to the line of sight.















SOME LARGE RADIAL VELOCITIES
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