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It had been hoped to add four, or even eight, pages to the H a n d b o o k  for 1928, 
but it was not found possible to do so. Consequently the work follows the same 
lines as in recent years.

I t  may be stated th a t four circular star-maps, 9 inches in diameter, roughly 
for the four seasons, may be obtained from the D irector of University Extension, 
University of Toronto, for one cent each; also a set of 12 circular maps, 5 inches 
in diameter, with brief explanation, is supplied by Popular Astronomy, Northfield, 
Minn., for 15 cents. Besides these may be mentioned Young’s Uranography, 
containing four maps with R.A. and Decl. circles and excellent descriptions of 
the constellations, price 72 cents; N orton’s Star Atlas and Telescopic Handbook 
(10s. 6d .); O lcott’s A Field-book of the Stars ($1.50); M cK ready’s A Beginner's 
Star Book ($5.00).

In the preparation of this H a n d b o o k  the E ditor has been assisted by Mr. R. 
M. Motherwell, Dominion Observatory, Ottawa, who computed the occultations 
of the stars by the moon; Mr. H. F. Balmer, Goodsell Observatory, Northfield, 
Minn.; Mr. J. A. Pearce, Dominion Astrophysical Observatory, Victoria, B.C.; 
Mr. R. M. Petrie, Victoria, B.C.; and his colleague, Dr. R. K. Young, of the 
University of Toronto.

The minima of Algol have been computed from an observation by Stebbins 
(A p. J ., vol. 53, 1921), J.D . 2422619.7866 with the period 2.86731077, given by 
Hellerick (A .N ., vol. 209, p. 227, 1919).
T o r o n t o , December, 1927. T h e  E d i t o r .

A NN IV ERSA RIES AND FESTIVALS, 1928

New Y ear’s D ay ............ Sun., Jan. 1
E piphany ........................ Fri., Jan. 6
Septuagesima Sunday.. ........... Feb. 5
Quinquagesima (Shrove

S unday)....................... .......... Feb. 19
St. D av id ...................... Thur., Mar. 1
Ash W ednesday............. .......... Feb. 22
St. P a trick ..................... Sat., Mar. 17
Palm Sunday ................. ............Apr. 1
Good F rid ay ................... ........ Apr. 6
E aster Sunday ............... . . . . . . .Apr. 8
St. George....................... Mon., Apr. 23
Rogation S unday .......... .......... May 13
Victoria Day . . . . ........... Thur., M ay 24
Ascension D a y . . .   Thur., M ay 17

Pentecost (Whit Sunday)......... M ay 27
T rin ity  Sunday  .............June 3
Corpus C hris ti Thur., June 7
St. John B ap tis t................Sun., June 24
Dominion D a y ...................Sun., July 1
Labour D ay .......................Mon., Sept. 3
St. Michael (Michael

mas D ay )......................... Sat., Sept. 29
All Saints D a y .................Thur., Nov. 1
First Sunday in A dven t.............. Dec. 2
St. A ndrew ........................... Fri., Nov. 30
Conception D a y ................. Sat., Dec. 8
St. Thomas D ay .............. Wed., Dec. 21
Christm as D ay .................Tues., Dec. 25

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



SIGNS OF THE ZODIAC

SUN, MOON AND PLANETS

ASPECTS AND ABBREVIATIONS

THE GREEK ALPHABET

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



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

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

2. 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 T ime—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.



1928 E P H E M E R IS OF T H E  SU N  AT 0h G R E E N W IC H  CIVIL T IM E

Apparent Equation Apparent Apparent Equation Apparent
D ate R.A. of Time Decl. D ate R.A. of Tim e Decl.
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Apparent Equation Apparent Apparent Equation Apparent
D ate R.A. of Time Decl. D ate R.A. of Tim e Decl.

To obtain the R.A. of Mean Sun, subtract the Equation of Time from the Right 
Ascension; adding 12h to this gives the Sidereal Time at 0h G.C.T.

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



The following list of occultations was prepared for O ttaw a and contains no 
stars fainter than magnitude 4.8. Anyone who has not observed an occultation 
or eclipse of a star by the moon should plan to do so. I t  is a striking phenomenon, 
especially when the immersion occurs a t the dark limb of the moon, although an 
emersion a t the dark limb is not w ithout its thrill as the star suddenly pops into 
view apparently from out the depths of space. From new moon to  full moon 
the immersion occurs a t the dark limb and from full moon to new moon the 
emersion occurs a t the dark limb. In the accompanying list the  letter d after 
the position angle indicates th a t th a t particular phenomenon occurs a t the dark 
limb.

The graphical method of the late Wm. F. Rigge has been used in these pre
dictions and the time is correct within a minute for all central occupations, 
but in the case of a grazing occupation like th a t of M ay 27 the error is likely to 
be quite large.

75th M E R ID IA N  CIVIL T IM E



In the tables on pages 10 to  21 are given the times of sunrise and sunset for 
places in latitudes 44°, 46°, 48°, 50° and 52°, which cover p re tty  well the populated 
parts of Canada. The times are given in Mean Solar Time, and in the table on 
the page following this, are given corrections to change these times to the S tand
ard or Railroad times of the cities and towns named, or for places near them.

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

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

W ith this explanation the following general table has been computed, g i v i n g  

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

The Times for A n y  Station 
In order to find the tim e of sunrise and sunset for any place on any day, first 

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

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

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



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



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



MARCH

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



APRIL

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.



JUNE

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



JULY

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



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



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



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



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 reader may consult the pages headed The Sky for the Month (pages 28, 
30, . . .) to find the conjunctions and other phenomena for the planets desired. 
In the following notes an account is given of some phenomena connected with 
their orbits and positions relative to the sun and earth.

M e r c u r y

Of all the planets Mercury is the smallest—the 3rd and 4th moons of Jupiter 
are larger—and the least massive. I t  is nearest the sun, moves the most rapidly 
and receives the most light and heat. Its  orbit is the most eccentric and is 
inclined a t the greatest angle to the ecliptic.

Naked eye observation of the planet is possible only a t or near the tim e of 
greatest elongation from the sun. Since a t greatest elongation the planet is 
never more than 28°, and sometimes only 18°, from the sun, it is always a t a low

Orbits of Mercury and the Earth, showing positions of the two planets for the 
first com plete revolution of M ercury during 1928. Greatest elongations occur 
on February 9 and March 22. T he diagram shows that th e March elongation is 
much greater than that of February.

altitude and involved in twilight when the sun is below the horizon. Moreover, 
due to the rapid motion of the planet, the period during which its elongation is 
great enough for observation is small, about ten days. The result is tha t, although 
its brightness a t greatest elongation is a t least equal to  th a t of Aldebaran and 
sometimes almost th a t of Sirius (mag. +1.1  to  —1.2), comparatively few people 
ever see Mercury.



Due to  the inclination of the ecliptic to  the  horizon in northern latitudes the 
planet is best seen as an evening star in the spring and as a morning star in the 
autum n.

Greatest eastern elongations (M ercury an evening s ta r ) :
Feb. 8, 18° 12'; June 2, 23° 32'; Sept. 29, 25° 52'.

G reatest western elongations (M ercury a morning s ta r ) :
Mar. 22, 27° 46'; Ju ly  20, 20° 11'; Nov. 9, 19° 4'.

V e n u s

Venus is the planet which most nearly resembles the earth  in all qualities of 
which we have knowledge. While its orbit is inside th a t of the earth, its distance 
from the sun is almost double th a t of Mercury. As a result a t greatest elongation 
the planet is about 48° from the sun and it is visible either as a morning or an 
evening star except for about a month a t the time of conjunction with the sun. 
Identification of the planet is simple since it has a characteristic silvery appearance, 
and since, when brightest, about 36 days before or after inferior conjunction, it is 
about 12 times as bright as Sirius, the brightest star, the  sun and moon being 
the only brighter objects. Indeed, when brightest, the planet can be seen with 
the naked eye in full sun light and a t night it casts a noticeable shadow.

The tim e taken by Venus to  pass from one conjunction to  the next similar 
one, the synodic period, is 584 days, of which 440 are spent in passing from greatest 
elongation west through superior conjunction to  greatest elongation east. This 
year superior conjunction occurs on Ju ly  1. Consequently a t the beginning of 
the year the planet has passed its greatest western elongation and is moving in 
toward the sun with diminishing brightness. Since its greatest eastern elongation 
does not occur until 220 days after superior conjunction it does not reach its 
best position for observation as an evening star nor its greatest brilliancy this 
year.

M a r s

A t the beginning of the year M ars is a morning star, rising about two hours 
ahead of the sun. Due to its distance, faintness and southern declination a t this 
time, it is a poor object for observation. During the year the p lanet’s position 
for observation steadily improves as the result of its northerly motion in declina
tion and its constantly decreasing distance from the earth  with consequent 
increasing brightness.

On Dec. 15 M ars reaches its nearest point to  the earth, with a distance of 
54,343,200 miles, and on Dec. 21 it is in opposition with the sun. This is not an 
extremely favourable opportunity  for the study of the p lanet’s surface for, 
although its declination is 26° 39' N., its distance is about 6,000,000 miles greater 
than the average and 20,000,000 miles greater than  the least distance 
a t opposition.

For a map showing the path of M ars a t the time of opposition see third 
page of cover.



Jupiter is the nearest of the major planets and is usually exceeded in brightness 
only by Venus. I t is the greatest of the planets, its volume being nearly 50 per cent. 
and its mass almost 150 per cent. greater than the combined volumes and masses 
of all the other planets. (See The Principal Elements of the Solar System , page 55.)

A small telescope is sufficient to  give a good view of the planet, for a magni
fication of 60 diameters gives it an apparent diameter equal to  th a t of the moon 
as seen to  the naked eye. The surface markings of Jupiter are in the form of 
bands, parallel to its equator, which are believed to  be cloud formations in the

PA TH  OF JU PIT E R  AMONG TH E STARS, 1928
The marks on the path indicate the positions on the first of each month, as follows:—  

1. Jan. 1; 2. April 1; 3. July 1; 4, Oct. 1; 5, Jan. 1, 1929.

atmosphere. In a telescope of moderate size the changing position of these 
markings due to axial rotation can be seen.

Jupiter possesses nine moons, of which four can be seen with an ordinary 
field glass while the others require the most powerful telescopes. The four 
brightest, two of which are larger than  Mercury, were among the first objects 
discovered after the invention of the telescope and are interesting objects for 
observation on account of their rapidly changing positions.

At the beginning of the year the planet is a fine evening star. From the end 
of March until about M ay 15 it is too near the sun for observation. After th is 
date it is seen as a morning star, its position for observation improving during 
the rest of the year.



Of all celestial objects Saturn is unique in its possession of a surrounding ring 
system, and for this reason it is considered to  be perhaps the finest object in the 
sky. During this year the earth  is a t its maximum distance from the plane of 
the rings, affording a better opportunity  for the study of their structure than 
there has been for the past or will be for the next fifteen years. (See Observer's 
Handbook, 1927, for description of rings.)

Path of Saturn among the Stars during 1927 and 1928. The positions of the planet 
are marked on the first of each month, the numbers referring to the following 
dates:— 1, Jan. 1, 1927; 2, March, 1; 4, July, 1; 5, Sept. 1; 6, Nov. 1; 7, Jan. 1, 
1928; 8, March, 1; 9, May, 1; 10, July, 1; 11, Sept. 1; 12, Nov. 1; 13, Jan. 1,

1929.

During the first part of the year Saturn is a morning star, constantly improving 
its position for observation. On June 6 it comes into opposition and is visible 
the whole night. During the last part of the year it is seen as an evening star, 
slowly moving in tow ard the sun until by the end of November it is too close for 
observation. On December 13 conjunction occurs and during the month the 
planet is too near the sun to  be observed.



Until less than a century and a half ago Saturn was believed to  be a t the  
outer boundary of the solar system. This conviction was so strong th a t when 
Uranus was discovered by Sir William Herschel in 1781 it was first announced 
as a comet, its true nature not being known until about a year later.

PATH  OF U R A N U S AMONG TH E STARS, 1928 
The positions are indicated on the first of each month, as follows:— 1, Jan. 1, 1928; 

2, April 1; 3. July 1; 4, Oct. 1; 5, Jan. 1, 1929.

Having a period of 84 years its annual motion through the stars is small, 
about 4°. To the eye it appears as a star of about the sixth magnitude. Since 
this is the limit of naked eye visibility, some form of optical aid must be employed 
or its observation. Its  motion among the stars can be detected readily with a 
field glass, but a large telescope is necessary to show an appreciable disc.

N e p t u n e

Neptune, a t a distance of 30 astronomical units from the sun, is the farthest 
known member of the solar system. Its discovery in 1846 was the result of a 
mathematical discussion of the differences between the observed and predicted 
positions of Uranus which, by 1845, had assumed the (to the astronomer) intoler
able proportions of 2 ' of arc. Since its discovery it has travelled about half 
way around its orbit, its period being 165 years. The planet appears as a star of 
the eighth magnitude and has a satellite of magnitude 13.

ECLIPSES, 1928

There will be five eclipses in 1928, three of the sun and two of the moon.
I. A to tal eclipse of the sun, M ay 19, 1928, invisible in N orth America. 

This eclipse is to tal for only 24 minutes and its path is near the A ntarctic Circle



far from land. Greatest eclipse a t M ay 19d 13h 24m Greenwich Civil Time. 
Partial phase visible in South Africa, Madagascar and the tip  of South America.

II. A to tal eclipse of the moon, June 3, 1928. The beginning is visible
generally in the western part of South America and of N orth America, the Pacific
Ocean, Australia and the eastern borders of Asia; the ending is visible generally 
in the Pacific Ocean, Australia and the eastern part of Asia.

The middle of the eclipse is a t June 3d 12h 9m, G.C.T.
III. A partial eclipse of the sun, June 17, 1928. I t  is visible in central Eurasia 

near the Arctic Circle. Greatest eclipse a t June 17d 20h 52m G .C .T .; magnitude 
4 per cent. of sun’s diameter.

IV. A partial eclipse of the sun, November 12, 1928. Visible over nearly all 
Europe, Egypt and the west part of Asia. G reatest eclipse a t Nov. 12d 9h 48m 
G .C.T.; magnitude 81 per cent. of sun’s diameter.

EC LIPSE OF NO VEM BER 27
The diagram shows the path of the moon through the earth’s shadow. The hours on 

the path are Greenwich Civil Time. To get the standard time subtract the number of 
the hour belt of the observer and the result will be in standard time— thus:— the total 
phase begins when the centre of the moon is at 7h 24m G.C.T. In E .S.T . Toronto this 
would be 1h 24m A.M ., Nov. 27.

V. A to tal eclipse of the moon, Nov. 27, 1928, visible in Canada. The begin
ning is visible generally in the western and northern borders of Europe, the 
A tlantic Ocean, N orth and South America, the Pacific Ocean and the northern 
part of Asia; the ending is visible generally in N orth America, the northern part 
of South America, the Pacific Ocean, A ustralia and the eastern parts of Asia.

Circumstances of the eclipse, Nov. 27, G .C .T .:—
Moon enters penumbra, 6.25; enters umbra, 7.24; to ta l eclipse begins, 8.39; 

middle of eclipse, 9.01; to ta l eclipse ends, 9 .29; moon leaves umbra, 10.33; 
leaves penumbra, 11.38. M agnitude of eclipse, 1.15 (moon’s diameter, 1).



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

The Sun .—During January  the sun's R.A. increases from 18h 41m to  20h 53m, 
and its Decl. changes from 23° 7' S to  17° 30' S. The equation of time (see page 6) 
increases from 2m 59s to  13m 31s. On account of this rapid rise in value the 
time of mean noon appears to remain, for the first ten days of the month, a t 
the same distance from the time of sunrise, th a t is, the  forenoons as indicated 
by our clocks are of the same length. On the 21st the sun enters the sign Aquarius, 
the second of the winter signs of the zodiac. On January  4 the earth is in perihelion 
(see opp. page for distance).

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
During January  the moon occults 6 stars (see p. 8).

Mercury on the 15th is in R.A. 19h 59m, Decl. 22° 45' S, and transits a t 12.28. 
On the 8th it is in superior conjunction, after which it is an evening star. During 
the month it is too near the sun for observation.

Venus on the 15th is in R.A. 16h 48m, Decl. 20° 20' S, and transits a t 9.15. 
I t  is a fine morning star, about 6 times as bright as Sirius and rising about 3h 
ahead of the sun. During the month its magnitude changes from —3.7 to  —3.5

Mars on the 15th is in R.A. 17h 47m, Decl. 23° 51' S, and transits a t 10.14. 
I t  now rises about two hours before the sun and a t sunrise has an altitude of 
about 15° and an azimuth 35° east of south.

Jupiter on the 15th is in R.A. 23h 57m, Decl. 1° 41' S, and transits a t 16.22. 
I t  is a fine evening star, somewhat brighter than  Sirius, and visible for over five 
hours after sunset. For its path among the stars, see page 23. For the configura
tion of its satellites, see next page, and for their eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 16h 56m, Decl. 21° 5' S, and transits a t 9.21. 
I t  is a morning star, rising about hours before the sun. A t sunrise it has an 
altitude of about 20° and an azimuth 30° east of south. M agnitude +0 .7 . For 
its position among the stars, see map on page 25.

Uranus on the 15th is in R.A. 0h 1m, Decl. 0° 38' S, and transits a t 16.26.
Neptune on the 15th is in R.A. 10h 4m, Decl. 12° 26', and transits a t 2.31.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



JANUARY 

ASTRONOM ICAL PH EN O M EN A  

(75th Meridian Civil Time)



The times of transit are given in Local Mean Time; to  change to S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During February the sun’s R.A. increases from 20h 53m to 22h 
47m, and its Decl. changes from 17° 30' S to 7° 45' S. The equation of tim e reaches 
a maximum value of 14m 22s on the 12th (see page 6). For the change in the  
length of the day, see page 11. On the 19th the sun enters the th ird  w inter sign 
of the zodiac, Pisces.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On the 14th the moon occults a star in Scorpio and on the 25th one in Cetus 
(see p. 8).

Mercury on the 15th is in R.A. 22h 45m, Decl. 5° 28' S, and transits a t 13.08. 
On the 8th it reaches its greatest eastern elongation, 18° 12'. A t sunset the 
planet is about 15° above the horizon and about 30° south of the west point, 
and should be observable for about the first ten days of the month. On the
24th it reaches inferior conjunction after which it is a morning star.

Venus on the 15th is in R.A. 19h 29m, Dec. 21° 21' S, and transits a t 9.54. 
Its elongation is steadily decreasing but it is still a good morning star, rising 
about 2h before the sun and a t sunrise having an altitude of about 15° above the 
south-east point of the horizon. Its magnitude decreases from —3.5 to  —3.4 
during the month.

Mars on the 15th is in R.A. 19h 27m, Decl. 22° 43' S, and transits a t 9.52. 
Until the 27th the planet is in the constellation Sagittarius, after which it enters 
Capricornus. Due to its southerly declination its altitude a t sunrise has not 
changed much from last month.

Jupiter on the 15th is in R.A. Oh 18m, Decl. 0° 45' N, and transits a t 14.42. 
I t is still a fine evening star of magnitude —1.7, and setting over 3 hours after 
the sun. For the configuration of its satellites, see opposite page, and for their 
eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 17h 7m, Decl. 21° 19' S, and transits a t 7.31. 
The planet now rises about four hours ahead of the sun and is alm ost on the
meridian a t sunrise. M agnitude +0.7.

Uranus on the 15th is in R.A. 0h 6m, Decl. 0° 8 ' S, and transits a t 14.28.
Neptune on the 15th is in R.A. 10h 1m, Decl. 12° 43' N, and transits a t 0.26.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



FEBRU A RY  

ASTRONOM ICAL PH EN O M EN A  

(75th M eridian Civil Time)



T H E  SKY FOR MARCH, 1928

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

The S u n .—During March the sun’s R.A. increases from 22h 47m to 0h 41m, 
and its Decl. changes from 7° 45' S to 4° 22' N. The equation of tim e decreases 
from 12m 36s to  4m 7s (see page 6). For changes in the length of the day, see 
page 12. On the 20th a t 3.45 p.m. the sun enters the first spring sign of the 
zodiac, Aries (see opp. page).

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On the 6th the moon occults a star in Virgo (see p. 8).

Mercury on the 15th is in R.A. 22h 0m, Decl. 12° 4 ' S, and transits a t 10.30. 
On the 22nd the planet reaches its greatest western elongation, 27° 46'. A t 
sunrise it is no more than 10° above the horizon and about 25° south of east, so 
th a t a field glass will be required for its observation.

Venus on the 15th is in R.A. 21h 55m, Decl. 13° 37' S, and transits a t 10.26. 
Its elongation continues to  decrease, placing it in a less favourable position for 
observation as a morning star. Its magnitude changes from —3.4 to  —3.3 
during the month.

Mars on the 15th is in R.A. 20h 59m, Decl. 18° 15' S, and transits a t 9.29. 
During the month it is in the constellation Capricornus.

Jupiter on the 15th is in R.A. Oh 43m, Decl. 3° 24' N, and transits a t 13.12. 
I t  is still an evening star of magnitude —1.6. Its elongation is rapidly decreasing 
and by the end of the month the planet is too close to  the sun for observation. 
For this reason the configurations of the satellites are om itted from the 31st 
onwards.

Saturn on the 15th is in R.A. 17h 13m, Decl. 21° 23' S, and transits a t 5.42. 
On the 9th the planet comes into quadrature with the sun and rises about mid
night. Its brightness has increased slightly to  +0.6 . On the 28th it reaches a 
stationary point and begins to retrograde.

Uranus on the 15th is in R.A. Oh 12m, Decl. 0° 29' N, and transits a t 12.40.
Neptune on the 15th is in R.A. 9h 58m, Decl. 12° 59' N, and transits a t 22.25.
For further information regarding the planets, with maps of their paths, 

see pages 22 to 26.



MARCH

ASTRONOM ICAL PH EN O M EN A  

(75th Meridian Civil Time)



The times of transit are given in Local Mean Time; to  change to  S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During April the sun's R.A. increases from 0h 41m to  2h 32m, and 
its Decl. from 4° 22' N to 14° 56' N. The equation of time changes from —4m 7s 
to  + 2m  53s (see page 6). For the length of daylight in various latitudes, consult 
page 13. On the 20th the sun enters the second spring sign, Taurus.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
During April the moon occu l t s  4 stars—on the 12th, the 16th, the 24th and the 
25th (see page 8).

Mercury on the 15th is in R.A. Oh 28m, Decl. 0° 25' N, and transits a t 10.57. 
During the month its elongation steadily decreases and a t no tim e is it in a 
favourable position for observation.

Venus on the 15th is in R.A. 0h 18m, Decl. 0° 16' N, and transits a t 10.47. 
I t is still a morning star, but is not in a favourable position for observation. 
During the month its magnitude remains constant a t —3.3.

Mars on the 15th is in R.A. 22h 32m, Decl. 10° 42' S, and transits a t 9.00. 
About the 1st the planet enters Aquarius, where it remains until the  end of the 
month. I t continues to  have a fairly low altitude a t sunrise due to  its southern 
declination.

Jupiter on the 15th is in R.A. 1h 10m, Decl. 6° 17' N, and transits a t 11.37. 
On the 6th the planet comes into conjunction with the sun, after which it is a 
morning star. During the entire month it is too near the sun for observation.

Saturn on the 15h is in R.A. 17h 12m, Decl. 21° 20' S, and transits a t 3.40. 
Its brightness has increased slightly to  stellar magnitude + 0 .5  and it is well 
placed for morning observations.

Uranus on the 15th is in R.A. Oh 18m, Decl. 1° 11' N, and transits a t 10.45. 
Neptune on the 15th is in R.A. 9h 56m, Decl. 13° 11' N, and transits a t 20.21. 
For further information regarding the planets, with maps of their paths, see 

pages 22 to  26.



APRIL

ASTRONOMICAL PHENOMENA 

(75th Meridian Civil Time)

Explanation of symbols and abbreviations on page 4.



The times of transit are given in Local Mean Time; to  change to  S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During M ay the sun's R.A. increases from 2h 32m to 4h 34m, 
and its Decl. from 14° 56' N to  22° 0' N. The equation of tim e increases from 
2m 53s to a maximum of 3m 47s on the 15th, and then falls to  2m 35s on the 
31st (see page 6). For changes in the length of the day, see page 14. On the 
21st the sun enters Gemini, the third sign of the zodiac. On M ay 19 there is a 
total eclipse of the sun visible in South Africa and the Southern A tlantic Ocean, 
not visible in Canada.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On the 25th the moon occults a star in Leo and on the 27th one in Virgo (see 
page 8).

Mercury on the 15th is in R.A. 4h 20m, Decl. 23° 11' N, and transits a t 
12.52. On the 3rd the planet is in superior conjunction after which it is an evening 
star. Its elongation increases, and during the last week of the month is sufficiently 
great for the planet to be observed a t sunset about 10° north of west and about 
15° above the horizon.

Venus on the 15th is in R.A. 2h 36m, Decl. 14° 2' N, and transits a t 11.06. 
It is still a morning star though too close to  the sun to be well observed. During 
the month its magnitude changes from —3.3 to  —3.4.

Mars on the 15th is in R.A. 23h 57m, Decl. 1° 58' S, and transits a t 8.27. 
At the beginning of the month the planet enters Pisces, where it remains during 
the month. Its position for observation has improved from last month.

Jupiter on the 15th is in R.A. 1h 37m, Decl. 8° 53' N, and transits a t 10.05. 
The planet is now a morning star, but is too near the sun for observation until 
about the 15th. For the configuration of its satellites, see next page, and for 
their eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 17h 6m, Decl. 21° 11' S, and transits a t 1.36. 
It now rises about two hours after sunset and is visible much of the night. During 
the month its brightness increases from magnitude + 0 .4  to  +0.2 .

Uranus on the 15th is in R.A. Oh 23m, Decl. 1° 46' N, and transits a t 8.52.
Neptune on the 15th is in R.A. 9h 55m, Decl. 13° 13' N, and transits a t 18.22.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



MAY

ASTRONOM ICAL PH EN O M EN A  

(75th Meridian Civil Time)



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

The S u n .— During June the sun’s R.A. increases from 4h 34m to  6h 39m, 
and its Decl. rises from 22° 0' N on the 1st to  its maximum 23° 27' on the 22nd. 
On the 21st the sun reaches the summer solstice and enters the first sum mer sign 
of the zodiac, Cancer. The duration of daylight is then longest, bu t it does not 
change appreciably for several days, before and after this date (see page 15). 
The Decl. falls to  23° 13' on the 30th. The increase in the equation of time (for 
which see p. 6), taken with the decreasing length of daylight, causes the local 
mean time of sunset to appear unchanged for several days a t the end of June 
and the beginning of July. On June 17 there is a partial eclipse of the sun, not 
visible in Canada.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On June 3rd the moon occults a star in Ophiuchus (see page 8).

Mercury on the 15th is in R.A. 6h 54m, Decl. 22° 1' N, and transits a t 13.19. 
On the 2nd it reaches its greatest eastern elongation, 23° 32'. A t sunset it is 
visible about 10° north of west a t an altitude of about 20°. I t  should continue 
visible for four or five days after this date. On the 29th the planet reaches 
inferior conjunction and becomes a morning star.

Venus on the 15th is in R.A. 5h 12m, Decl. 22° 55' N, and transits a t 11.41. 
I t  is still a morning star, but is too close to  the sun to  be observed.

Mars on the 15th is in R.A. 1h 23m, Decl. 7° 2 ' N, and transits a t 7.50. Until 
about the 27th the planet is in the constellation Pisces, after which it enters Aries. 
I t  now rises over three hours before the sun, reaching an altitude of 30° by 
sunrise.

Jupiter on the 15th is in R.A. 2h 1 m, Decl. 11° 9 ' N, and transits a t 8.28. 
I t  is now a morning star of magnitude —1.7 and rises about 2 1/2 hours before the 
sun. For the configuration of its satellites, see next page, and for their eclipses, 
etc., see page 52.

Saturn on the 15th is in R.A. 16h 57m, Decl. 20° 59' S, and transits a t 23.20. 
On the 6th  it comes into opposition with the sun and is visible the whole of the 
night. Magnitude +0.2.

Uranus on the 15th is in R.A. Oh 27m, Decl. 2° 11' N, and transits a t 6.54.
Neptune on the 15th is in R.A. 9h 57m, Decl. 13° 5' N, and transits a t 16.22.
For further information regarding the planets, with maps of their paths, see 

pages 22 to  26.



JU N E

A STRONOM ICAL PH EN O M EN A  

(75th Meridian Civil Time)

Explanation of symbols and abbreviations on page 4. 

39



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

The Sun .—During July the sun’s R.A. increases from 6h 39m to 8h 44m, 
and its Decl. decreases from 23° 9 ' N to 18° 9 ' N. The equation of time increases 
from 3m 32s on the 1st to 6m 22s on the 27th and then falls to  6m 16s on the 
31st (see p. 7). On the 23rd the sun enters Leo, the second summer sign of the 
zodiac. For changes in the length of the day, see page 16. The earth is in 
aphelion on the 4th (see opp. page for distance).

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On July 2 the moon occults a star in Sagittarius (see page 8).

Mercury on the 15th is in R.A. 6h 17m, Decl. 19° 40' N, and transits a t 10.46. 
On the 20th it reaches its greatest western elongation, 20° 11'. A t sunrise it is 
visible about 15° north of east a t an altitude of about 12°.

Venus on the 15th is in R.A. 7h 53m, Decl. 2 1° 57' N, and transits a t 12.23. 
On the 1st the planet reaches superior conjunction, after which it is an evening 
star. During the month it will not be in a suitable position for observation.

Mars on the 15th is in R.A. 2h 45m, Decl. 14° 28' N, and transits a t 7.1.4 
I t  is now in the constellation of Aries, rising about 4 1/2 hours before the sun. 
During the month its brightness increases from magnitude + 0 .8  to  +0 .7 , about 
40 per cent. brighter than Aldebaran.

Jupiter on the 15th is in R.A. 2h 21m, Decl. 12° 44' N, and transits a t 6.49. 
I t  is now of magnitude —1.9 and rises over four hours before the sun. For the 
configuration of its satellites, see next page, and for their eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 16h 49m, Decl. 20° 50' S, and transits a t 21.14. 
I t  is in a good position for observation, being above the horizon until two hours 
before sunrise. M agnitude +0.4.

Uranus on the 15th is in R.A. Oh 28m, Decl. 2° 16' N, and transits a t 4.57.
Neptune on the 15th is in R.A. 10h 0m, Decl. 12° 48' N, and transits a t 14.27.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



JU LY

ASTRONOM ICAL PH EN O M EN A  

(75th M eridian Civil Time)



The times of transit are given in Local Mean Time; to change to S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During August the sun's R.A. increases from 8h 44m to 10h 40m, 
and its Decl. decreases from 18° 9 ' N to  8° 28' N. The equation of time falls 
from 6m 13s to 0m 7s (see page 7). For changes in the length of daylight, see 
page 17. On the 23rd the sun enters the third summer sign of the zodiac, Virgo.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
During August the moon occults three stars—on the 12th, the 13th and the 
30th (see page 8).

Mercury on the 15th is in R.A. 9h 34m, Decl. 16° 17' N, and transits a t 12.04. 
On the 16th it is in superior conjunction with the sun and consequently is not in a 
suitable position for observation during the month.

Venus on the 15th is in R.A. 10h 26m, Decl. 11° 21 ' N, and transits a t 12.54. 
I t  is now about 10° above the west point of the horizon a t sunset, setting nearly 
an hour after the sun. During the month its magnitude changes from —3.4 to  
-3 .3

Mars on the 15th is in R.A. 4h 8m, Decl. 19° 51' N, and transits a t 6.35. 
During the month it is in the constellation Taurus and on the  24th is about 
4  1/2° north of Aldebaran and about 75 per cent. brighter.

Jupiter on the 15th is in R.A. 2h 32m, Decl. 13° 35' N, and transits a t 4.59. 
On the 1st it is in quadrature with the sun and rises about midnight. On the 
30th it reaches a stationary point, after which its motion is retrograde. M agni
tude —2.1. For the configuration of its satellites, see next page, and for their 
eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 16h 45m, Decl. 20° 49' S, and transits a t 19.09. 
On the 17th it reaches a stationary point, after which it resumes its easterly 
motion through the stars. Its brightness has decreased slightly to magnitude 
+  0.6, but it is well placed for evening observation, reaching its greatest altitude 
shortly after sunset.

Uranus on the 15th is in R.A. Oh 27m, Decl. 2° 5' N, and transits a t 2.54.
Neptune on the 15th is in R.A. 10h 4m, Decl. 12° 27' N, and transits a t 12.29.
For further information regarding the planets, with maps of their paths, see 

pages 22 to  26.



AUGUST 

A STRONOM ICAL PH EN O M EN A  

(75th M eridian Civil Time)



The times of transit are given in Local Mean Time; to change to S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During September the sun’s R.A. increases from 10h 40m to 
12h 28m, and its Decl. changes from 8° 28' N to  3° 0' S. The equation of tim e is 
0m 7s a t the beginning of the month, becomes zero on the 1st and then increases 
to  10m 9s. For the change in the length of daylight, see page 18. On the 23rd 
the sun crosses the equator, going southward and enters the first autum n sign 
of the zodiac, Libra.

The Moon.—F or its phases and conjunctions with the planets, see opp. page. 
The moon occults a star in Gemini on the 9th and one in Sagittarius on the 
22nd (see page 8).

Mercury on the 15th is in R.A. 12 h 50m, Decl. 6° 24' S, and transits a t 13.16. 
On the 29th it reaches its greatest eastern elongation, 25° 52'. This is not a very 
favourable elongation a t which to  observe the planet, since its altitude a t sunset 
is hardly 10°. W ith a field glass it should easily be located about 30° south of 
west.

Venus on the 15th is in R.A. 12h 47m, Decl. 4° 5' S, and transits a t 13.12. 
Its elongation continues to increase, but due to its low altitude a t sunset, it is 
not in a favourable position for observation. During the month its brightness 
remains constant a t magnitude —3.3.

Mars on the 15th is in R.A. 5h 23m, Decl. 22° 40' N, and transits a t 5.48. 
On the 14th it is in quadrature with the sun and is on the meridian a t sunrise. 
I t is still in Taurus, its brightness increasing from magnitude + 0 .4  to  0.0.

Jupiter on the 15th is in R.A. 2h 32m, Decl. 13° 28' N, and transits a t 2.57. 
It is now of magnitude —2.3 and is visible more than half the night. For the 
configuration of its satellites, see next page, and for their eclipses, etc., see page 52.

Saturn on the 15th is in R.A. 16h 48m, Decl. 21° 1' S, and transits a t 17.10. 
On the 5th  it comes into quadrature, being 90° east of the sun. I t is a good 
evening star, visible for four hours after sunset. M agnitude +0.7 .

Uranus on the 15th is in R.A. 0h 23m, Decl. 1° 40' N, and transits a t 0.48.
Neptune on the 15th is in R.A. 10h 8m, Decl. 12° 3 ' N, and transits a t 10.32.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



SE PTE M B E R  

ASTRONOM ICAL PH EN OM EN A  

(75th M eridian Civil Time)



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

The Sun .—During October the sun’s R.A. increases from 12h 28m to  14h 24m, 
and its Decl. increases from 3° 0' S to 14° 17' S. On the 23rd the sun enters the 
second autum nal sign of the zodiac, Scorpio. The equation of tim e rises from 
10m 9s to 16m 20s, to  be subtracted from apparent or sun dial tim e (see p. 7). 
For the change in length of daylight, see page 19.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
During the month the moon occults three stars—on the 9th, th e  11 th  and the 
31st (see page 8).

Mercury on the 15th is in R.A. 14h 23m, Decl. 17° 34' S, and transits a t 12.47. 
On the 24th the planet reaches inferior conjunction after which it becomes a 
morning star. A t no time during the month is it in a suitable position for ob
servation.

Venus on the 15th is in R.A. 15h 7m, Decl. 17° 56' S, and transits a t 13.34. 
I t  now sets about 1h 15m after the sun and a t sunset is about 10° above the 
south west point of the horizon. During the month its brightness increases 
slightly from magnitude —3.3 to  —3.4.

Mars on the 15th is in R.A. 6h 19m, Decl. 23° 41' N, and t r a n sits a t 4.45. 
During the month the planet is in the constellation Gemini, its brightness in
creasing from magnitude 0.0 to  —0.5.

Jupiter on the 15th is in R.A. 2h 21m, Decl. 12° 32' N, and transits a t 0.48. 
On the 28th it comes into opposition with the sun and is on the meridian a t mid
night, being visible all night. Its magnitude is now —2.4. For the configuration 
of its satellites, see next page, and for their eclipses, etc., see page 53.

Saturn on the 15th is in R.A. 16h 56m, Decl. 21° 20' S, and transits a t 15.21. 
I t  is an evening star, setting 3 hours after the sun. M agnitude +0 .7 .

Uranus on the 15th is in R.A. Oh 19m, Decl. 1° 12' N, and transits a t 22.42. 
Neptune on the 15th is in R.A. 10h 12m, Decl. 11° 44' N, and transits a t 8.37. 
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.



OCTOBER 

ASTRONOM ICAL PH EN OM EN A  

(75th Meridian Civil Time)



The times of transit are given in Local Mean Time; to  change to S tandard 
Time, see p. 9. Estim ates of altitude are for an observer in latitude 45° N.

The Sun .—During November the sun's R.A. increases from 14h 24m to 
16h 27m, and its Decl. changes from 14° 17' S to  21° 44' S. On the 22nd the sun 
enters Sagittarius, the third autum nal sign of the zodiac. The equation of tim e 
on the 3rd rises to  a maximum of 16m 23s, to be subtracted from apparent 
time—th a t is, the sun dial is th a t am ount ahead of the mean tim e clock (see 
page 7). For the changes in the length of daylight, see page 20. On November 
12 there is a partial eclipse of the sun, not visible in Canada.

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On the 29th the moon occults the planet M ars (see page 8).

Mercury on the 15th is in R.A. 14h 12m, Decl. 11° 7 ' S, and transits a t 10.38. 
On the 9th the planet reaches its greatest western elongation, 19° 4'. A t sunrise 
it is visible a t an altitude of about 17°, 30° south of east. The planet should be 
in a favourable position for observation from the 5th to  the 16th.

Venus on the 15th is in R.A. 17h 48m, Decl. 25° 9 ' S, and transits a t 14.13. 
Its elongation continues to increase, thus improving its position for observation. 
On the 15th the planet sets 2h after the sun and a t sunset has an altitude of 
about 15° and an azim uth 60° south of west. Its  magnitude changes from —3.4 
to  —3.5 during the month.

Mars on the 15th is in R.A. 6h 41m, Decl. 24° 42' N, and transits a t 3.05. 
On the 12th  it reaches a stationary point, after which it moves westward through 
the stars. Its  position during the month does not change more than 3° while its 
brightness increases from magnitude —0.5 to  —1 .2.

Jupiter on the 15th is in R.A. 2h 6m, Decl. 11° 13' N, and transits a t 22.26. 
The planet is of magnitude —2.4 and is well placed for observation since it does 
not set until two hours before sunrise. For the configuration of its satellites, see 
next page, and for their eclipses, etc., see page 53.

Saturn on the 15th is in R.A. 17h 9m, Decl. 21° 42' S, and transits a t 13.32. 
I t  is still an evening star, setting on the 15th about two hours after the sun. 
Its  elongation is decreasing and by the end of the month it is too near the sun for 
observation. M agnitude +0.7.

Uranus on the 15th is in R.A. Oh 15m, Decl. 0° 50' N, and transits a t 20.36.
Neptune on the 15th is in R.A. 10h 14m, Decl. 11° 33' N, and transits a t 6.38.
For further information regarding the planets, with maps of their paths, see 

pages 22 to  26.



Explanation of symbols and abbreviations on page 4.

NOVEM BER 

ASTRONOM ICAL PH EN O M EN A  

(75th Meridian Civil Time)



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

The Sun .—During December the sun's R.A. increases from 16h 27m to 
18h 44m, and its Decl. reaches a maximum value 23° 27' on the 22nd. This is the 
time of the. winter solstice, and the sun enters the first of the w inter signs of the 
zodiac, Capricornus. I t  is then vertical to points on the tropic of Capricorn on 
the earth. From this time it slowly moves northward, the daylight period being 
the shortest and changing very little for several days before and after the solstice 
(see p. 21). The equation of time changes from 11m 6s watch slow to  3m 19s 
watch fast (see page 7).

The Moon.—For its phases and conjunctions with the planets, see opp. page. 
On the 25th the moon occults a star in Taurus and on the 30th one in Leo (see 
page 8).

Mercury on the 15th is in R.A. 17h 20m, Decl. 24° 14' S, and transits a t 11.48. 
On the 18th it reaches superior conjunction and during the month is too near the 
sun for observation.

Venus on the 15th is in R.A. 20h 25m, Decl. 21° 27' S, and transits a t 14.52. 
I t  is now a fine evening star and its position continues to  improve. I t  now sets 
more than three hours later than  the sun, and a t sunset has an altitude of 25° and 
an azimuth of 20° north of south.

Mars on the 15th is in R.A. 6h 9m, Decl. 26° 26' N, and transits a t 0.35. 
On the 21st it is in opposition and is visible the whole night. I t  is in the con
stellation Gemini until about the 23rd, after which it is in Taurus. During the 
first half of the month its brightness increases from magnitude —1.2 to  —1.4, 
after which it decreases to —1.2 a t the end of the month.

Jupiter on the 15th is in R.A. 1h 56m, Decl. 10° 28' N, and transits a t 20.19. 
The planet is still well situated for observation, setting 11 hours after the sun. 
During the month its brightness decreases from magnitude —2.4 to —2 .2. On 
the 26th it reaches a stationary point, after which it begins to  move eastward 
again. For the configuration of its satellites, see next page, and for their eclipses, 
etc., see page 53.

Saturn on the 15th is in R.A. 17h 24m, Decl. 22° 1' S, and transits a t 11.49. 
On the 13th it is in conjunction with the sun, after which it is a  morning star. 
During the month it is too near the sun for observation.

Uranus on the 15th is in R.A. Oh 14m, Decl. 0° 43' N, and transits a t 18.37.
Neptune on the 15th is in R.A. 10h 14m, Decl. 11° 32' N, and transits a t 4 .40.
For further information regarding the planets, with maps of their paths, see 

pages 22 to 26.
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Explanation of symbols and abbreviations on page 4. 
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PH EN OM EN A  OF JU P IT E R ’S SA TELLITES, 1928
E—Eclipse, O—occultation, T—transit, S—shadow, D—disappearance, R—reappearance 

I—ingress, e—egress. The Roman numerals denote the satellites.
75th Meridian Civil Time.

JANUARY

FEBRU ARY

MARCH

MAY

JU N E

JU LY

AUGUST

SE PT E M B E R





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 fo r  Starlight Evenings.
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SATELLITES OF THE SOLAR SYSTEM



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

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

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

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

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

I. THE MOST LUMINOUS PAIRS



The colors given above are according to Flam marion. F or slight vari
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 perm anent scientific value, since all the brighter 
and more interesting objects are within the range of modest instrum ents. An 
ordinary field glass or a small telescope is all th a t is required.

In recent years there has been organized the American Association of 
Variable Star Observers, with a working membership of about 70, and reports of 
observations are published m onthly in Popular Astronomy. The recording 
secretary is Leon Campbell, H arvard Observatory, Cambridge, Mass., 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 stars; bu t 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 th a t formulated by Professor E. C. Pickering in 1880, and reproduced (with 
slight additions) in his “ Provisional Catalogue of Variable S ta rs” (1903). T his 
includes five classes, two of which are subdivided, as follows:—

I. New or tem porary s ta rs .........
II. Variables of long period:

a. Ordinary stars of this class

EXAMPLES
Nova, 1572

o Ceti
b. Stars subject to “ occasional sudden and irregular out

bursts of light which gradually dim inishes” .....................
III . “ Variables of small range or irregular variation, according

U Geminorum

to laws as yet unknow n”
IV. Variables of short period:

a. “ O rdinary” cases.........

a Orionis

d Cephei
b. Stars with “ minima successively bright and fa in t” . . .B L yrae

V. Stars of the Algol type B Persei



N a m e
L im i t i n g

M a g s .
P e r i o d C l a s s D i s c o v e r e r



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

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

For many years attem pts were made to  measure stellar parallaxes, but 
w ithout success. The angle to be measured is so exceedingly small th a t it was 
lost in the unavoidable instrum ental and other errors of observation. The first 
satisfactory results were obtained by Bessel, who in 1838, by means of a helio- 
meter, succeeded in determining the parallax of 61 Cygni, a 6th  magnitude star 
with a proper motion of 5" a year. On account of this large motion the sta r was 
thought to  be comparatively near to us, and such proved to be the case. At 
about the same time Henderson, a t the Cape of Good Hope, from meridian-circle 
observations, deduced the parallax of Alpha Centauri to  be 0".75. For a long 
time this was considered to  be the nearest of all the stars in the sky, bu t in 1913 
Innes, director of the Union Observatory, Johannesburg, South Africa, discovered 
a small 11th mag. star, 2° 13' from Alpha Centauri, with a large proper motion 
and to which, from his measurements, he assigned a  parallax of 0".78. Its  
brightness is only 1/20,000 th a t of Alpha Centauri. In 1916 Barnard discovered 
an 11th  mag. star in Ophiuchus with a proper motion of 10" per year, the greatest 
on record, and its parallax is about 0".53. I t  is believed to  be next to  Alpha 
Centauri in distance from us.

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

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



The following list, prepared by Mr. J. A. Pearce, gives some of the la te s t 
values obtained.

*Double or multiple star; magnitude of brighter component given.



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

Prepared by W. E. H a r p e r

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

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

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

N o t e .—Some of the parallaxes in this table differ slightly from those given in 
the previous table. The reader should be not surprised a t this, and it has not 
been thought worth while to harmonize the two tables.— E d i t o r .

















ASTRO NO M ICAL CONSTANTS

Solar Parallax, 8".80
Mass of the sun, 1.983 X 1033 grams =  332000 times the mass of the earth 
Tem perature of the sun’s surface, 5740° C.
Solar C onstant, 1.925 calories per sq. cm. per min.
Obliquity of the ecliptic, 23° 27' 8 " .2 6 -0.4684 (t -1900)
Mean Distance E arth  to Sun, 149,504,201 km. =92,897,416 statu te  miles 
Mean Distance E arth  to  Moon, 384,403 km. =  238,857 sta tu te  miles 
Equatorial Horizontal Parallax of Moon, 57' 2".70 
Gaussian constant of gravitation, k =  .017202099 
Newtonian constant of gravitation, k = 6.658X 10-8  c.g.s.

2 h
Acceleration in one second due to gravity, g — 9.8060 meters —.0260 cos 2phi— (2h/R)g

i
Reduction from geographic latitude phi to geocentric latitude phi',

phi' - phi = - 1 1 '  35".66 sin 2phi +  1".17 sin 4phi.
Dimensions of the e a rth :

E quatorial radius, a = 6378.388 km. =3963.34 sta tu te  miles 
Polar radius, b =  6356.909 km. =3949.99 sta tu te  miles 
M ass of the earth, 5.974X 1027 grams 
Density of the earth, 5.515 grams per cubic cm.

Velocity of light, 299,796 km. or 186,285 miles per sec.
Length of the year:

T ropical........................ 365d .24219879 -  0000000614  (t -1900)
Sidereal......................... 365 .25636042+000000011 (t -1900)
A nom alistic..................365 .25964134+0000000304 (t -1900)
Eclipse.......................... 346 .620031 +00000032 (t -1900 )

Length of the day:
Sidereal................ ..........23h56m 4 S.091 of mean solar time
Mean Solar.................... 24 3 56 .555 of sidereal time

Length of the month:
Synodical...................... 29d.530588 =  29d 12h44m 2 8.8
T ropica l........................27 .321582 = 27 7 43 4 .7
Sidereal.........................27 .321661=27 7 43 11 .5
Anom alistic..................27 .554550 = 27 13 18 33 .1
N odical........................ 27 .212220 =  27 5 5 35 .8
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PATH  OF M ARS AMONG TH E  STARS FROM SEPT. 5, 1928 to M AY 9, 1929 
The planet enters the map (R .A .5h) on Sept. 5, 1928 and it leaves the map (R .A .5h) 

on May 9. 1929. Its position is shown on the first of each month between these dates.
Oct. 1, just within Gemini; Nov. 1, just above “n” in Gemini; Dec. 1, near Epsilon; 

Jan. 1. 1929. in Taurus, on upper portion of curve; Feb. 1, at stationary point; Mar. 1, 
approaching boundary of Gemini; April 1, on lower portion of curve in R .A .6 1/2h; May 1, 
near west boundary of Gemini.



THE ROYAL ASTRONOMICAL SOCIETY OF CANADA

The L ibrary and the offices of the General Secretary and the General 
Treasurer are a t 198 College Street, Toronto.

t

Ordinary meetings are held in Toronto in the Physics Building on 
alternate Tuesdays, beginning in September and continuing to  the end 
of M ay. In  addition, ordinary meetings are a t present held a t M ontreal, 
Ottaw a, Winnipeg and Victoria.

The Society publishes a m onthly J o u r n a l , containing each year about 
400 pages of interesting articles, and a yearly H a n d b o o k  of 72 pages, 
containing information for the am ateur 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, a t the 
above address.


