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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA
The Society was incorporated in 1890 as The Astronomical and 

Physical Society of Toronto, assuming its present name in 1903.
For many years the Toronto organization existed alone, but now 

the Society is national in extent, having active Centres in Montreal 
and Quebec, P.Q.; Ottawa, Toronto, Hamilton, London and Windsor, 
Ontario; Winnipeg, Man.; Edmonton, Alta.; Vancouver and Victoria,
B.C. As well as over 1100 members of these Canadian Centres, there 
are nearly 500 members not attached to any Centre, mostly resident in 
other nations, while some 300 additional institutions or persons are 
on the regular mailing list for our publications. The Society publishes 
a monthly “Journal” and a yearly “Observer’s Handbook”. Single 
copies of the “Journal” or “Handbook” are 25 cents, postpaid.

Membership is open to anyone interested in astronomy. Annual 
dues, $2.00; life membership, $25.00. Publications are sent free to all 
members or may be subscribed for separately. Applications for mem­
bership or publications may be made to the General Secretary, 3 
Willcocks St., Toronto.

JULIAN DAY CALENDAR, 1948

J.D. 2,430,000 plus the following:

Jan. 1.................. 2552 May 1................... 2673........ Sept..1..................2796
Feb. 1.................. 2583 Jun. 1................... 2704..........Oct..1 ..................2826
Mar....1.................. 2612 July 1 2734 Nov..1..................2857
Apr. 1 ....2643 Aug. 1....................2765......... Dec..1..................2887

The Julian Day commences at noon. Thus J. D. 2,432,552 = Jan. 1.5 G.C.T.
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PREFACE
The H a n d b o o k  for 1948 is the 40th issue. During the past decade the cir­

culation of the H a n d b o o k  has increased from about 1500 to 5500. This year 
for the first time a number of advertisements have been included, calling the 
attention of readers to various astronomical accessories. The Officers of the 
Society greatly appreciate the support which the firms thus represented have 
rendered to us at this time of financial difficulty.

Four circular star maps 9 inches in diameter at a price of one cent each, and 
a set of four maps plotted on equatorial co-ordinates at a price of ten cents, 
are obtainable from the Director of University Extension, University of 
Toronto, Toronto 5.

Celestial distances given herein are based on the standard value 8".80 for 
the sun’s parallax rather than the more recent value 8".790 as determined by 
Sir Harold Jones. The predictions of the minima of Algol are based on a period 
of 2.867318 days by W. M. Smart, and from a minimum at J. D. 2,429,234.6859 
observed by J. S. Hall. Observations of three minima by D. W. Rosebrough 
in November 1945, confirmed the H a n d b o o k  predictions within about 3 minutes.

Dr. F. S. Hogg, the Assistant Editor, as in recent years, assumed the 
responsibility of preparing this volume and to him the chief credit of its success 
is due; but sincere thanks are tendered to all those names mentioned in the book. 
Our deep indebtedness to the British Nautical Almanac and the American 
Ephemeris is thankfully acknowledged.

 C. A. C h a n t .David Dunlap Observatory,
Richmond Hill, Ont., November, 1947.

ANNIVERSARIES AND FESTIVALS 1948
New Year’s D ay .  Thu. Jan. 1 Dominion D ay. .Thu. Jul. 1
Epiphany ; ..................Tue. Jan. 6 Birthday of Queen Elizabeth,
Septuagesima Sunday.............Jan. 25 (1900).......................Wed. Aug. 4
Quinquagesima (Shrove Labour Day................. Mon. Sep. 6

Sunday)....................... . .Feb. 8 St. Michael (Michaelmas
Ash Wednesday......................Feb. 11 Day)....................  .Wed. Sep. 29
St. David....................Mon. Mar. 1 Hebrew New Year (Rosh
St. Patrick  ............ Wed. Mar. 17 Hashanah)................Mon. Oct. 4
Palm Sunday ............  .Mar. 21 All Saints’ Day Mon. Nov. 1
Good Friday.............................Mar. 26 Remembrance Day... .Thu. Nov. 11
Easter Sunday ..................Mar. 28 First Sunday in Advent......... Nov. 28
St. George  Fri. Apr. 23 St. Andrew.. .  Tue. Nov. 30
Rogation Sunday. . .  ............ May 2 Accession of King George VI
Ascension Day.............. Thu. May 6 (1936)....................... Sat. Dec. 11
Pentecost (Whit Sunday). . . .  May 16 Birthday of King George VI
Trinity Sunday....................... May 23 (1895)................... Tue. Dec. 14
Empire Day (Victoria Christmas Day............ Sat. Dec. 25

Day)........................Mon. May 24
Birthday of the Queen Mother,

Mary (1867)............Wed. May 26 --------
Corpus Christi   Thu. May 27
St. John Baptist (Midsummer Thanksgiving Day, date set by

Day)......................... Thu. Jun. 24 Proclamation



SYMBOLS AND ABBREVIATIONS

SIGNS OF THE ZODIAC

SUN, MOON AND PLANETS

ASPECTS AND ABBREVIATIONS

THE GREEK ALPHABET

THE CONFIGURATIONS OF JUPITER'S SATELLITES

In the Configurations of Jupiter's Satellites (pages 31,33, etc.), 
O represents the disc of the planet, d signifies that the satellite is 
on the disc, * signifies that the satellite is behind the disc or in the 
shadow. Configurations are for an inverting telescope.



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

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





T o  o b ta in  local mean  tim e, ap p ly  corr. to sun-dia l to  apparent o r sun-dia l tim e.



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

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

2. Mean Time—The interval between apparent noon on two successive 
days is not constant, and a clock cannot be constructed to keep apparent time. 
For this reason mean time is used. The length of a mean day is the average 
of all the apparent days throughout the year. The real sun moves about the 
ecliptic in one year; an imaginary mean sun is considered as moving uniformly 
around the celestial equator in one year. The difference between the times that 
the real sun and the mean sun cross the meridian is the equation of time. 
Or, in general, Apparent Time—Mean Time =  Equation of Time. This is the 
same as Correction to Sun-dial on page 7, with the sign reversed.

3. Sidereal Time—This is time as determined from the stars. 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 trans­
portation the system of Standard Time was introduced in 1883. Within a cer­
tain belt approximately 15° wide, all the clocks show the same time, and in 
passing from one belt to the next the hands of the clock are moved forward 
or backward one hour.

In Canada we have 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.

The boundaries of the time belts are shown on the map on page 9.
Daylight Saving Time is the standard time of the next zone eastward. 

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



MAP OF STANDARD TIME ZONES

and w estern borders of Georgia.



TIMES OF SUNRISE AND SUNSET
In the tables on pages 11 to 16 are given the times of sunrise and sunset for 

places in latitudes 36°, 40°, 44°, 46°, 48°, 50° and 52°. The times are given 
in Local Mean Time, and in the table below are given corrections to change 
from Local Mean to Standard Time for the cities and towns named.

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

from day to day, and depends principally upon the declination of the sun. Varia­
tions in the equation of time, the apparent diameter of the sun and atmospheric 
refraction at the points of sunrise and sunset also affect the final 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 the table gives only approxi­
mately average values. The times are for the rising and setting of the upper 
limb of the sun, and are corrected for refraction. It must also be remembered 
that these times are computed for the sea horizon, which is only approximately 
realised on land surfaces, 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 Standard Times for Any Station
In order to find the time of sunrise and sunset for any place on any  day, 

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

Example.—Find the time of sunrise at Owen Sound, also at Regina, on 
February 12.

In the above list Owen Sound is under “44°”, and the correction is +  24 
min. On page 11 the time of sunrise on February 12 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 7.17 and sub­
tracting 2 min. we get the time of sunrise 7.15 (Mountain Standard Time).















OF MORNING AND ENDING OF EVENING TWILIGHT

ove tab le  gives th e  local m ean tim e  of th e  beginning  of m orning tw iligh t, and  
g of evening tw iligh t, fo r various la titu d e s . T o o b ta in  th e  corresponding  

me, th e  m ethod  used is th e  sam e as fo r correc ting  th e  sunrise  an d  su n se t
s c r ib e d  on page 10. T he  e n try  ----------- in  th e  above  ta b le  in d ica tes  th a t  a t
and la titu d es , tw ilig h t la sts  all n igh t. T h is  tab le , ta k e n  from  th e  A m erican 
is com pu ted  for astronomical tw iligh t, i . e . , fo r th e  tim e  a t  which th e  sun is 
he zen ith  (or 18° below th e  horizon).
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By C. A. CHANT 

THE SUN

The current sun-spot cycle has produced the most and largest sun-spots ever 
observed. That of March 1947, and the corresponding group of April 1947 were 
in each case the largest on record. The maximum of the cycle may be occur­
ring about the beginning of 1948. For the whole of the year 1948 far above 
average spottedness of the sun may be expected.

MERCURY
Mercury is exceptional in many ways. It is the planet nearest the sun and 

it travels fastest in its orbit, its speed varying from 23 mi. per sec. at aphelion 
to 35 mi. per sec. at perihelion. With the exception of Pluto, its orbit has the 
greatest eccentricity and the greatest inclination to the ecliptic. It receives 
from the sun most light and heat per square mile of its surface, the amount on 
the average being 6.7 times that received by the earth. Again excepting Pluto, 
whose size and mass are still uncertain, Mercury’s size and mass are the smallest; 
but its period of rotation on its axis is believed to be longest of all.

Mercury’s period of revolution is 88 days, and as its orbit is well within that 
of the earth, the planet, as seen from the earth, appears to move quickly from one 
side of the sun to the other several times in the year. Its quick motion earned 
for it the name it bears. Its greatest elongation (i.e., its maximum angular 
distance from the sun) varies between 18° and 28°, and on such occasions it is 
visible to the naked eye for about two weeks.

When the elongation of Mercury is east of the sun it is an evening star, setting 
soon after the sun. When the elongation is west, it is a morning star and rises 
shortly before the sun. Its brightness when it is treated as a star is considerable 
but it is always viewed in the twilight sky and one must look sharply to see it.

The most suitable times to observe Mercury are at an eastern elongation in 
the spring and at a western elongation in the autumn. The dates of greatest 
elongation this year, together with the planet’s separation from the sun and its 
stellar magnitude, are given in the following table:

Maximum Elongations of Mercury during 1948

The most favourable elongations to observe are: in the evening, Feb. 4; in 
the morning, July 16, but Nov. 4 will also be possible. At these times Mercury is 
about 80 million miles from the earth and in a telescope looks like a half-moon 
about 7" in diameter.

23



VENUS
Venus is the next planet in order from the sun. In size and mass it is almost 

a twin of the earth. Venus being within the earth’s orbit, its apparent motion is 
similar to that of Mercury but much slower and more stately. The orbit of Venus, 
is almost a circle with a radius of 67 million miles, and its orbital speed is 22 mi. 
per sec.

On Jan. 1, 1948, Venus is an evening star, appearing low in the south-west 
at sunset, and is not in good position for observers in the northern hemisphere. 
It was in superior conjunction with the sun on Sept. 3, 1947, and is slowly sepa­
rating from it. The planet reaches greatest; elongation east, 45° 46', on April 14, 
at which time it is in Decl. +  25°. In the telescope it looks like a half-moon with 
diameter 24". On May 18 it attains greatest brilliancy, at which time its Decl. 
is +  27° and its stellar magnitude is — 4.2. Quickly it moves in towards the sun, 
and it reaches inferior conjunction on June 24. It is then only 93—67 or 26 
million miles from the earth. After this it is a -morning star but it will be too 
close to the sun to be conveniently observed for about a month. On July 31 it 
attains greatest brilliancy, mag. — 4.2; and on Sept. 2 it reaches greatest elon­
gation west, 45° 56'. It remains a fine morning star for the rest of the year.

On June 30 Venus and Mercury are in close conjunction, only 58' apart, but 
they are too near the sun to be observed.

With the exception of the sun and moon, Venus is the brightest object in the 
sky. Its brilliance is largely due to the dense clouds which cover the surface of 
the planet. They reflect well the sun's light; but they also prevent the astrono­
mer from detecting any solid object on the surface of the body. If such could 
be observed it would enable him to determine the planet’s rotation period. It is. 
probably around 30 days.

MARS
* The orbit of Mars is outside that of the earth and consequently its planetary 

phenomena are quite different from those of the two inferior planets discussed 
above. Its mean distance from the sun is 141 million miles and the eccentricity 
of its orbit is 0.093, and a simple computation with these two numbers shows 
that its distance from the sun ranges between 128 and 154 million miles. Its



distance from the earth varies from 35 to 235 million miles and its brightness 
changes accordingly. When Mars is nearest it is conspicuous in its fiery red, but 
when farthest away it is no brighter than Polaris. Unlike Venus, its atmosphere 
is very thin, and features on the solid surface are distinctly visible. Utilizing 
them its rotation period of 24h. 37m. has been accurately determined.

The sidereal, or true mechanical, period of revolution of Mars is 687 days; 
and the synodic period (for example, the interval from one opposition to the next 
one) is 780 days. This is the average value; it may vary from 764 to 810 days. 
The planet was in opposition on Jan. 13, 1946; the next one is on Feb. 17, 1948, 
at 11 a.m. (E.S.T.). Four hours later it is nearest the earth, the distance between 
the two bodies being 63,000,000 miles. This is not a close opposition as the 
distance at close oppositions may be less than 35,000,000 miles. At opposition 
this year the planet is about 5° north of the bright white star Regulus, mag. 1.3. 
The stellar magnitude of Mars then is — 1.0, and it is fiery red. On Feb. 19 it is 
26' from the star Eta Leonis, of mag. 3.6. The planet reaches a stationary point 
on March 30, after which it moves east through Leo and Virgo. See the accom- 
panying map.

JUPITER
Jupiter is the giant of the family of the sun. Its mean diameter is 87,000 

miles and its mass is 2 1/2 times that of all the rest of the planets combined! Its 
mean distance is 483 million miles and the revolution period is 11.9 years. This 
planet is known to possess 11 satellites, two of them discovered in 1938 (see p. 59). 
Not so long ago it was generally believed that the planet was still cooling down 
from its original high temperature, but from actual measurements of the radiation 
from it to the earth it has been deduced that: the surface is at about — 200° F. 
The spectroscope shows that its atmosphere is largely ammonia and methane 
(marsh-gas).

Jupiter is a fine object for the telescope. Many details of the surface as well 
as the flattening of the planet at the poles, which is undoubtedly due to its short 
rotation period, are visible. The rapidly varying phenomena of its satellites also 
provide a continual interest. On Jan. 1 it is a morning star and is on the meridian 
about 10.15 a.m. Its stellar magnitude is — 1.3. On June 15 it is in opposition 
with the sun. Its magnitude then is — 2.2, and it rises as the sun sets and is 
visible all night long. Its distance from the earth at this time is about 396 million



miles and its equatorial diameter is 46". Conjunction with the sun occurs about 
Jan. 4,1949. The accompanying map shows the path of the planet in Ophiuchus 
and Sagittarius.

SATURN
Saturn was the outermost planet known until modern times. In size it is a 

good second to Jupiter. In addition to its family of nine satellites, this planet 
has a unique system of rings, and it is one of the finest of celestial objects in a 
good telescope. The plane of the rings makes an angle of 27° with the plane of 
the planet's orbit, and twice during the planet’s revolution period of 29 1/2 years 
the rings appear to open out widest; then they slowly close in until, midway 
between the maxima, the rings are presented edgewise to the sun or the earth, at 
which times they are invisible. They were invisible in 1936 and at a maximum 
in 1944. In 1948 they are slowly closing in but are still quite visible. Their 
south face is presented now.

The planet is in the constellation Leo (see map of Mars and Saturn). On 
Feb. 8 it is in opposition to the sun and is visible all night. Its stellar magnitude 
then is 0.1, slightly brighter than Rigel. On May 6 it is in quadrature with the 
sun and is on the, meridian at sunset. On Aug. 19 it is in conjunction with the 
sun. On Nov. 28 it is in quadrature, this time 90° west of the sun, and so is on 
the meridian at sunrise.

URANUS
Uranus was discovered in 1781 by Sir William Herschel by means of a 6 1/4-in. 

mirror-telescope made by himself. The object did not look just like a star and 
he observed it again four days later. It had moved amongst the stars, and he 
assumed it to be a comet. He could not believe that it was a new planet. How­
ever, computation later showed that it was a planet nearly twice as far from the 
sun as Saturn, Its period of revolution is 84 years and it rotates on its axis in 
about 11 hours. Its four satellites are visible only in a large telescope.

As shown by the chart, Uranus in 1948 is in Taurus and Gemini. On Dec. 16, 
1947, it was in opposition with the sun. On Mar. 12 it is in quadrature, on 
June 17 in conjunction, on Sept. 23 in quadrature, and on Dec. 20 in opposition 
again.

There are interesting references to the earliest observations of Uranus made 
in America in Edward Ford’s “David Rittenhouse” (Philadelphia, 1946).



NEPTUNE
Neptune was discovered in 1846 after its existence in the sky had been pre­

dicted from independent calculations by Leverrier in France and Adams in 
England. This discovery was a crowning demonstration of the correctness of 
Newton’s law of gravitation. It caused a sensation at the time. The planet’s 
distance from the sun is 2800 million miles and its period of revolution is 165 
years. Its single satellite was discovered in 1846, soon after the planet.

During 1948 Neptune is still in the constellation Virgo. It is in opposition 
with the sun on April 1. Its stellar magnitude then is +  7.7 and hence it is 
too faint for the naked eye. In the telescope it shows a greenish tint and a 
diameter of 2".5. It is in conjunction with the sun on Oct. 5.

PLUTO
Pluto, the most distant known planet, was discovered at the Lowell Observa­

tory in 1930, following prolonged mathematical calculations and observations 
by photography. Its mean distance from the sun is 3666 million miles and its 
revolution period is 248 years. It appears as a 15th mag. Star in the constellation 
Cancer.

O p p o s it io n — E p h e m e r is  o f  P l u t o , 1947-48 
Equator and Equinox 1950.0



Its position in 1948 at opposition on February 5 is R.A. 9 h. 42 m. Dec. 
23° 46'. The information given in the table was courteously supplied by 
Dr. G. M. Clemence, Director of the United States Nautical Almanac Office.

ECLIPSES, 1948
In 1948 there will be only three eclipses, two of the sun and one of the moon.

I. A Partial Eclipse of the Moon, April 23,1948, invisible from most of Canada; 
visible from extreme western and northwestern regions of North America, from 
much of the Pacific Ocean, Asia and Australia. This eclipse is of very small 
magnitude; at maximum less than three per cent, of the moon's diameter is 
covered by the earth's umbra. Greenwich Civil Time of mid-eclipse is 13h 38.8m.

II. An Annular Eclipse of the Sun, May 8-9, 1948, visible as a partial eclipse 
from only the northern and western parts of Canada and Alaska. The central 
path crosses the Indian Ocean, Burma, Thailand, Indo-China, eastern China, 
Korea, Sea of Japan and the northern Pacific Ocean. From British Columbia 
and parts of Alberta, Yukon and the Northwest Territories the sun will appear 
partially eclipsed shortly before sunset. Computations show that, at its closest 
(over the Sea of Japan) the vertex of the shadow cone will be only 5 miles from 
the earth; thus there is a possibility that the eclipse might be briefly total at this 
point.

Circumstances of the Eclipse

Greenwich -Civil Time Longitude Latitude
Eclipse begins May 8d 23h 39.9m 96° 00' E 6° 04' S
Central eclipse begins.   9 0 44.7 77 08 E 2 33 N
Central eclipse at local app. noon . 9 2 43.8 138 08 E 43 57 N
Central eclipse ends.   9 4 06.3 135 10 W 43 40 N
Eclipse ends  9 5 11.0 155 52 W 35 22 N

III. A Total Eclipse of the Sun, November 1, 1948, invisible from North 
America. The path of totality starts at sunrise in Central Africa, but lies mostly 
in the Indian and Antarctic Oceans. The eclipse will be partial from much of 
Africa, Australia and New Zealand. The maximum duration of totality is less 
than two minutes, in the southern Indian Ocean.

Circumstances of the Eclipse

Greenwich Civil Time Longitude Latitude
Eclipse begins.......................  .Nov. 1d 3h 19.0m 39° 01' E 10° 56' N
Central eclipse begins   1  4 19.3 22 03 E 3 42 N
Central eclipse at local app. noon 1 6 15.7 81 58 E 37 21 S
Central eclipse ends  ...................... 1 7 38.2 165 27 E 43 23 S
Eclipse ends......................................  1 8 38.6 147 10 E 36 19 S



THE SKY MONTH BY MONTH
By J. F. H e a r d

THE SKY FOR JANUARY, 1948

Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates 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 54m 
and its Decl. changes from 23° 07' S. to 17° 28' S. The equation of time changes 
from — 3m 00s to — 13m 30s. The earth is in perihelion or nearest the sun on 
the 2nd. For changes in the length of the day, see p. 11.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 18.

Mercury on the 15th is in R.A. 20h 15m, Decl. 22° 00' S. and transits at 12.44. 
It is in superior conjunction on the 3rd and moves into the evening sky but is too 
close to the sun most of the month for easy observation. (See February.)

Venus on the 15th is in R.A. 21h 56m, Decl. 14° 21' S. and transits at 14.23. 
It is an evening star this month, to be seen fairly low in the south-west at sunset. 
Its stellar magnitude at this time is — 3.4 and its disk is about 85% illuminated.

Mars on the 15th is in R.A. 10h 42m, Decl. 12° 22' N. and transits at 3.07. 
It is easily located a few degrees east of Regulus, rising a few hours after sunset. 
It is a little fainter than Regulus at the beginning of the month and surpasses 
it by the end of the month. This increase in brightness will be interesting to 
watch. On the 9th it is stationary in R.A. and begins to move westward among 
the stars. About midnight on the 27th-28th there is an occulation of Mars by 
the moon visible in parts of Canada. (See also Saturn on this page.)

Jupiter on the 15th is in R.A. 17h 08m, Decl. 22p 23' S. and transits at 9.33. 
It rises in the south-east a couple of hours before the sun and is about 18° above 
the horizon at sunrise. For the configurations of Jupiter’s satellites see opposite 
page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A; 09h 36m, Decl. 15° 33' N. and transits at 2.01. 
It rises just before Mars and is a few degrees west of Regulus, whereas Mars is 
a few degrees east of it. It is a little fainter than Regulus and Mars and not so 
red as they. These three objects will be interesting to watch in relation to one 
another early this year.

Uranus on the 15th is in R.A. 05h 29m, Decl. 23° 25' N. and transits at 21 51.
Neptune on the 15th is in R.A. 12h 50m, Decl. 03° 43' S. and transits at 5.15.
Pluto— or information in regard to this planet, see p. 28.



ASTRONOMICAL PHENOMENA MONTH BY MONTH 
B y  R u t h  J. N o r t h c o t t

JANUARY 
75th Meridian Civil Time

Explanation of symbols and abbreviations on p. 4, of time on p. 8.



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During February the sun’s R.A. increases from 20h 54m to 22h 47m 
and its Decl. changes from 17° 28' S. to 07° 42' S. The equation of time changes 
from — 13m 30s to a maximum of 14m 22s on the 13th and then to — 12m 32s 
at the end of the month. For changes in the length of the day, see p. 11.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 18.

Mercury on the 15th is in R.A. 22h 24m, Decl. 06° 41' S. and transits at 12.43. 
On the 4th it is at greatest eastern elongation and for a week or so before and after 
this time it is quite well placed for observation, being about 15° above the south- 
western horizon at sunset. On the 10th it is stationary in R.A. and by the 19th 
it has moved westward to be in inferior conjunction and then becomes a morning 
star but poorly placed for observation.

Venus on the 15th is in R.A. 00h 15m, Decl. 01° 04' N. and transits at 14.40. 
It is an evening star and its position for observing is improving. At mid-month 
it is about 32° above the south-western horizon at sunset and it sets about 3 hours 
after the sun.

• Mars on the 15th is in R.A. 10h 11m, Decl. 16° 03' N. and transits at 0.34. 
It rises just after sunset and during the month it moves westward, approaching 
Regulus and passing it to the north on the 18th. It reaches its greatest brilliance 
( — 1.0) about the middle of the month; opposition to the sun and closest approach 
to the earth are on the 17th. In parts of Canada it is occulted by the moon on 
the evening of the 23rd. (See also Saturn on this page.)

Jupiter on the 15th is in R.A. 17h 33m, Decl. 22° 47' S. and transits at 7.55. 
It rises after midnight and is about on the meridian at sunrise. For the con­
figurations of Jupiter’s satellites see opposite page, and for their eclipses, etc., 
see p. 54.

Saturn on the 15th is in R.A. 09h 26m, Decl. 16° 23' N. and transits at 23.46. 
It remains just west of Mars and Regulus this month and is fainter than either 
of them. It is in opposition on the 8th.

Uranus on the 15th is in R.A. 05h 26m, Decl. 23° 22' N. and transits at 19.46.
Neptune on the 15th is in R.A. 12h 49m, Decl. 03° 35' S. and transits at 3.12.
Pluto—For information in regard to this planet, see p. 28.



FEBRUARY 
75th Meridian Civil Time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh a t 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During March the sun’s R.A. increases from 22h 47m to 00h 41m 
and its Decl. changes from 07° 42' S. to 04° 25' N. The equation of time changes 
from — 12m 32s to — 4m 03s. On the 20th at 11.57 E.S.T. the sun crosses the 
equator on its way north, enters the sign of Aries and spring commences. This 
is the vernal equinox. For changes in the length of the day, see p. 12.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 19.

Mercury on the 15th is in R.A. 21h 57m, Decl. 13° 04' S. and transits at 10.27. 
It is a morning star all month and is at greatest western elongation on the 17th. 
But this elongation is unfavourable, the planet being only about 9° above the 
south-eastern horizon at sunrise.

Venus on the 15th is in R.A. 02h 19m, Decl. 15° 24' N. and transits at 14.49. 
It is an evening star, still better placed than in February, being seen in the west 
at sunset and setting about 4 hours later.

Mars on the 15th is in R.A. 09h 33m, Decl. 18° 39' N. and transits at 21.57. 
Now a few degrees north-west of Regulus it is well up at sunset. By the end of 
the month it has become fainter than Regulus again (magnitude — 0.1). On the 
30th it is stationary in R .A. and resumes eastward motion among the stars. (See 
also Saturn on this page.)

Jupiter oh the 15th is in R.A. 17h 49m, Decl. 22° 54' S. and transits at 6.17. 
It rises just after midnight and is to be seen low in the south for the rest of the 
night. Quadrature is on the 18th. For the configurations of Jupiter’s satellites 
see opposite page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 18m, Decl. 17° 02' N. and transits at 21.44. 
It is just a few degrees west of Mars and nearly a magnitude fainter. Since the 
beginning of the year it has been retrograding, i.e. moving westward among the 
stars.

Uranus on the 15th is in R.A. 05h 26m, Decl. 23° 22' N. and transits at 17.52.
Neptune on the 15th is in R.A. 12h 47m, Decl. 03° 19' S. and transits at 1.16.
Pluto—For information in regard to this planet, see p. 28.



MARCH 
75th Meridian Civil Time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During April the sun’s R.A. increases from 00h 41m to 02h 32m 
and its Decl. changes from 04° 25' N. to 14° 59' N. The equation of time changes 
from — 4m 03s to +  2m 54s, being zero on the 15th; that is, the apparent sun 
changes from being east of the mean sun to being west of it. For changes in the 
length of the day, see p. 12.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 19. There is a partial eclipse of the moon, not visible in North 
America, on April 23. (See p. 29.)

Mercury on the 15th is in R.A. 00h 41m, Decl. 02° 08' N. and transits at 11.11. 
It is too close to the sun all month for observation, being in superior conjunction 
on the 29th.

Venus on the 15th is in R.A. 04h 34m, Decl. 25° 25' N. and transits at 15.02. 
It is at its best this month as an evening star, being at greatest eastern elongation 
on the 14th. At that time it is about 5° north of Aldebaran and sets a good four 
hours after the sun. Its stellar magnitude has increased to — 4.0 and its disk 
is now only about half illuminated.

Mars on the 15th is in R.A. 09h 32m, Decl. 17° 26' N. and transits at 19.56. 
It is still a few degrees north-west of Regulus and is nearly to the meridian at 
sunset, setting shortly after midnight. Swinging away from the earth in its 
orbit, it is now fading quite rapidly and is down to magnitude +  0.5 by the end 
of the month. (See also Saturn on this page.)

Jupiter on the 15th is in R.A. 17h 55m, Decl. 22° 56' S. and transits at 4.22. 
It rises about at midnight and is to be seen low in the south during the rest of 
the night. On the 15th it is stationary in R.A. and begins to move westward 
among the stars. For the configurations of Jupiter’s satellites see opposite page, 
and for the eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 14m, Decl. 17° 18' N. and transits at 19.38. 
It remains a few degrees west of Mars and by the end of the month is the same 
brightness as Mars. On the 17th it is stationary in R.A. and begins to move 
eastward.

Uranus on the 15th is in R.A. 05h 29m, Decl. 23° 25' N. and transits at 15.54.
Neptune on the 15th is in R.A. 12h 44m, Decl. 02° 59' S. and transits at 23.07.
Pluto—For information in regard to this planet, see p. 28.



APRIL 
75th Meridian Civil Time

of symbols and abbreviations on p. 4, of time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During May the sun’s R.A. increases from 02h 32m to 04h 35m 
and its Decl. changes from 14° 59' N. to 22° 01' N. The equation of time changes 
from +  2m 54s to a maximum of +  3m 45s on the 14th and then to +  2m 24s 
at the end of the month. There is an annular eclipse of the sun, visible as a 
partial eclipse in the north-west corner of North America, on the 8th-9th. (see 
p. 29). For changes in the length of the day, see p. 13.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 20.

Mercury on the 15th is in R.A. 04h 37m, Decl. 24° 11' N. and transits at 13.09. 
From the middle of the month till the end it is very well placed for observation 
as an evening star in the west just after sunset. On the 28th when it is at greatest 
eastern elongation it is about 19° above the horizon just north of west at sunset. 
There is a close conjunction with the moon on the evening of the 9th.

Venus on the 15th is in R.A. 06h 23m, Decl. 27° 09' N. and transits at 14.51. 
It is a splendid evening star this month, quite high in the west at sunset. On the 
18th it is at greatest brilliancy (stellar magnitude — 4.2) and it appears distinctly 
crescent-shaped in a telescope.

Mars on the 15th is in R.A. 10h 05m, Decl. 136 36' N. and transits at 18.32. 
It is slightly west of the meridian at sunset and sets about midnight. It is now 
moving eastward and it will be interesting to watch it approach Regulus and pass 
about a degree to the north of it on the night of the 15th. By the end of the 
month it has faded to magnitude +  1.0. Quadrature is on the 22nd. (See also 
Saturn on this page.)

Jupiter on the 15th is in R.A. 17h 50m, Decl. 22° 56' S. and transits at 2.18. 
It rises a couple of hours before midnight and is to be seen low in the south during 
the remainder of the night. For the configurations of Jupiter’s satellites see 
opposite page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 17m, Decl. 17° 04' N. and* transits at 17.43. 
It is west of Mars by a few degrees and this separation is increasing by virtue of 
Mars’ more rapid eastward motion. It is now a little brighter than Mars (mag. 
+  0.6). Quadrature is on the 6th.

Uranus on the 15th is in R.A. 05h 35m, Decl. 23° 29' N. and transits at 14.02.
Neptune on the 15th is in R.A. 12h 41m, Decl. 02° 44' S. and transits at 21.06.
Pluto—For information in regard to this planet, see p. 28.



MAY
75th Meridian Civil Time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N. *

The Sun-—-During June the sun’s R.A. increases from 04h 35m to 06h 39m 
and its Decl. changes from 22° 01' N. to 23° 27' N. at the solstice on the 21st and 
then to 23° 08' N. at the end of the month. The equation of time changes from 
+  2m 24s to — 3m 35s, being zero on the 11th, that is, the apparent sun changes 
from being west of the mean sun to being east of it. For changes in the length 
of the day, see p. 13.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 20.

Mercury on the 15th is in R.A. 06h 29m, Decl. 21° 24' N. and transits at 12.53. 
Early in the month it is well placed as an evening star (see May) but by the 15th 
it is only about 9° above the western horizon at sunset and so not easily seen. 
It is stationary in R.A. on the 11th and is in inferior conjunction on the 23rd. 
moving into the morning sky.

Venus on the 15th is in R.A. 06h 36m, Decl. 22° 58' N. and transits at 12.59. 
It is stationary in R.A. on the 2nd and thereafter begins to move westward among 
the stars and to approach the sun increasingly rapidly. It starts the month as 
a reasonably high evening star 22° above the western horizon at sunset and by 
the 24th it is in inferior conjunction and no longer to be seen.

Mars on the 15th is in R.A. 10h 57m, Decl. 07° 47' N. and transits at 17.22. 
It is well past the meridian at sunset and sets before midnight, being a few degrees 
south-east of Regulus.

Jupiter on the 15th is in R.A. 17h 34m, Decl. 22° 52' S. and transits at 0.01 
and 23.56. It is about on the meridian at midnight and sets just about at sun­
rise. Opposition is on the 15th. For the configurations of Jupiter’s satellites 
see opposite page, and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 26m, Decl. 16° 23' N. and transits at 15.50. 
It still makes with Mars and Regulus an interesting group, Saturn to the west of 
Regulus, Mars to the east, both planets a magnitude fainter than the star.

Uranus on the 15th is in R.A. 05h 43m, Decl. 23° 33' N. and transits at 12.08.
Neptune on the 15th is in R.A. 12h 40m, Decl. 02° 37' S. and transits at 19.03.
Pluto—For information in regard to this planet, see p. 28.



JUNE 
75th Meridian Civil Time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During July the sun’s R.A. increases from 06h 39m to 08h 44m and 
its Decl. changes from 23° 08' N. to 18° 07' N. The equation of time changes 
from — 3m 35s to a maximum of — 6m 23s on the 26th and then to — 6m. 14s 
at the end of the month. On the 4th the earth is in aphelion or farthest from
the sun. For changes in the length of the day, see p. 14.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 21.

Mercury on the 15th is in R.A. 06h 09m, Decl. 20° 32' N and transits at 10.38. 
It is a morning star all this month, reaching greatest western elongation on the 
16th when it will appear about 14° above the horizon just a little north of east at 
sunrise. By the end of the month it is too close to the sun for easy observation.

Venus on the 15th is in R.A. 05h 38m, Decl. 17° 59' N. and transits at 10.04. 
Having passed to the west of the sun it is now a morning star. By the 15th it is 
rising 2 hours ahead of the sun and is up about 17° in the eastern sky by sunrise. 
On this same day it is stationary in R.A. and resumes eastward motion among 
the stars. By the 31st it is at greatest brilliancy again ( — 4.2) and all this time
near inferior conjunction it is distinctly crescent shaped.

Mars on the 15th i s in R.A. 11h 56m, Decl. 00° 55' N. and transits at 16.23. 
Now about half-way between Regulus and Spica, it is well down in the south­
west at sunset and sets a few hours later. It is now at magnitude +  1.3.

Jupiter on the 15th is in R.A. 17h 19m, Decl. 22° 45' S. and transits at 21.44. 
It is well up in the south-east at sunset and is to be seen low in the south for most 
of the night. For the configurations of Jupiter’s satellites see opposite page, 
and for their eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 38m, Decl. 15° 23' N. and transits at 14.04. 
West of Regulus by a few degrees and well down towards the western horizon at 
sunset, it is to be seen only for a short while in the evening sky.

Uranus on the 15th is in R.A. 05h 51m, Decl. 23° 36' N. and transits at 10.17.
Neptune on the 15th is in R.A. 12h 41m, Decl. 02° 41' S. and transits at 17.06.
Pluto—For information in regard to this planet, see p. 28.



JULY
75th Meridian Civil Time



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, 0h at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45°N.

The Sun—During August the sun’s R.A. increases from 08h 44m to 10h 40m 
and its Decl. changes from 18° 21' N. to 08° 24' N. The equation of time changes 
from — 6m 14s to — 0m 05s. For changes in the length of the day, see p. 14.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 21.

Mercury on the 15th is in R.A. 09h 53m, Decl. 14° 43' N. and transits at 12.22. 
It is poorly placed all month for observation, being in inferior conjunction on the 
11th.

Venus on the 15th is in R.A. 06h 33m, Decl. 18° 50' N. and transits at 9.00. 
It is a good morning star all month, rising several hours before the sun.

Mars on the 15th is in R.A. 13h 04m, Decl. 06° 51' S. and transits at 15.30. 
It is now low in the south-west at sunset and sets within a couple of hours. Moving 
eastward it approaches and passes Spica a few degrees to the north on the 22nd.

Jupiter on the 15th is in R.A. 17h 13m, Decl. 22° 43' S. and transits at 19.35. 
It is nearly on the meridian at sunset and sets about midnight. On the 15th it 
is stationary in R.A. and resumes direct or eastward motion among the stars. 
For the configurations of Jupiter’s satellites see opposite page, and for their 
eclipses, etc., see p. 54.

Saturn on the 15th is in R.A. 09h 53m, Decl. 14° 08' N. and transits at 12.17. 
It is no longer to be seen, being in conjunction with the sun on the 19th.

Uranus on the 15th is in R.A. 05h 58m, Decl. 23° 37' N. and transits at 8.22. 
Neptune on the 15th is in R.A. 12h 43m, Decl. 02° 57' S. and transits at 15.06. 
Pluto—For information in regard to this planet, see p. 28.



AUGUST 
75th Meridian Civil Time

Explanation of symbols and abbreviations on p. 4, of time on p. 8.



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the ,75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates 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 08° 24' N. to 03° 04' S. The equation of time 
changes from — 0m 05s to +  10m 12s, the apparent sun passing to the west of 
the mean sun on the 1st. On the 22nd, at 22.22 E.S.T., the sun crosses the 
equator moving southward, enters the sign of Libra, and autumn commences. 
For changes in the length of the day, see p. 15.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 22. The full moon of September 18th is the Harvest Moon.

Mercury on the 15th is in R.A. 12h 58m, Decl. 07° 45' S. and transits at 13.23. 
It is poorly placed all month, being only about 6° above the western horizon at 
sunset at the time of greatest elongation on the 25th.

Venus on the 15th is in R.A. 08h 34m, Decl. 17° 02' N. and transits at 8.59. 
It is a splendid morning star all month, rising several hours before the sun and 
standing about 40° above the eastern horizon at sunrise. Greatest western elong­
ation is on the 2nd.

Mars on the 15th is in R.A. 14h 20m, Decl. 14° 26' S. and transits at 14.44. 
It may still be seen for an hour or so after sunset very low in the south-west. 
During the afternoon of the 6th an occultation of Mars by the moon will occur 
for parts of Canada.

Jupiter on the 15th is in R.A. 17h 19m, Decl. 22° 55' S. and transits at 17.40. 
It is past the meridian at sunset and sets before midnight. It is in quadrature 
on the 13th. For the configurations of Jupiter’s satellites see opposite page, 
and for their eclipses, etc., see p. 55.

Saturn on the 15th is in R.A. 10h 08m, Decl. 12° 50' N. and transits at 10.31. 
It is very close to Regulus (within a degree on the 11th) and may be seen very 
low on the eastern horizon just before sunrise.

Uranus on the 15th is in R.A. 06h 02m, Decl. 23° 38' N. and transits at 6.24.
Neptune on the 15th is in R.A. 12h 46m, Decl. 03° 20' S. and transits at 13.08.
Pluto—For information in regard to this planet, see p. 28.





Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates 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. changes from 03° 04' S. to 14° 20' S. The equation of time changes 
from +  10m 12s to +  16m 22s. For changes in the length of day, see p. 15.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on page 22. The full moon of October 17th is the Hunter's Moon.

Mercury on the 15th is in R.A. 13h 56m, Decl. 14° 46' S. and transits at 12.17. 
In the first part of the month it is poorly placed but after inferior conjunction 
on the 19th it moves into the morning sky and rapidly becomes more favourable 
for observation. By the end of the month it is about 16° above the eastern 
horizon at sunrise.

Venus on the 15th is in R.A. 10h 46m, Decl. 8° 33' N. and transits at 9.13. 
It is a good morning star all month rising several hours before the sun. On the 
6th it passes within about half a degree of Regulus.

Mars on the 15th is in R.A. 15h 44m, Decl. 20° 29' S. and transits at 14.09. 
It is very nearly set at sunset but might still be glimpsed for a while near Antares.

Jupiter on the 15th is in R.A. 17h 35m, Decl. 23° 12' S. and transits at 15.58. 
It is well past the meridian at sunset and sets a few hours later. For the con­
figurations of Jupiter’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 10h 21m, Decl. 11° 43' N. and transits at 8.45. 
It rises a few hours before the sun and is a few degrees east of Regulus.

Uranus on the 15th is in R.A. 06h 02m, Decl. 23° 38' N. and transits at 4.27.
Neptune on the 15th is in R.A. 12h 50m, Decl. 03° 46' S. and transits at 11.14.
Pluto—For information in regard to this planet, see p. 28.



Explanation of symbols and abbreviations on p. 4, of time on p. 8.



Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates 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 28m 
and its Decl. changes from 14° 20' S. to 21° 46' S. The equation of time changes 
from +  16m 22s to a maximum of +  16m 23s on the 3rd and then to +  11m 04s 
at the end of the month. There is a total eclipse of the sun, not visible in North 
America, on the 1st. (See page 29.) For changes in the length of the day, see
p. 16.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 23.

Mercury on the 15th is in R.A. 14h 22m, Decl. 12° 13' S. and transits at 10.47. 
Early in the month it is well placed as a morning star about 16° above the eastern 
horizon at sunrise. Greatest western elongation is on the 4th. At mid-month 
it is still good but by the end of the month it is too close to the sun.

Venus on the 15th is in R.A. 13h 04m, Decl. 04° 49' S. and transits at 9.28. 
It is still a good morning star though not so high now. On the 20th it passes a 
few degrees north of Spica.

Mars on the 15th is in R.A. 17h 21m, Decl. 24° 04' S. and transits at 13.44. 
It is too low in the south-west at sunset for easy observation.

Jupiter on the 15th is in R.A. 18h 00m, Decl. 23° 23' S. and transits at 14.21. 
It is well past the meridian at sunset and sets a few hours later. For the con­
figurations of Jupiter’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 10h 31m, Decl. 10° 55' N. and transits at 6.53. 
It rises about midnight and is only a few degrees east of Regulus. On the 28th 
it is in quadrature.

Uranus on the 15th is in R.A. 06h 00m, Decl. 23° 39' N. and transits at 2.22.
Neptune on the 15th is in R.A. 12h 54m, Decl. 04° 10' S. and transits at 9.16.
Pluto—For information in regard to this planet, see p. 28.





Positions of the sun and planets are given for Oh Greenwich Civil Time.
The times of transit at the 75th meridian are given in local mean time, Oh at 

midnight; to change to Standard Time, see p. 10. Estimates of altitude are for 
an observer in latitude 45° N.

The Sun—During December the sun’s R.A. increases from 16h 28m to 18h 45m 
and its Decl. changes from 21° 46' S. to 23° 27' S. at the solstice on the 21st and 
then to 23° 04' S. at the end of the month. The equation of time changes from 
+  11m 04s to zero on the 25th then to — 3m 22s at the end of the month. For 
changes in the length of the day, see p. 16.

The Moon—For its phases, perigee and apogee times and distances, and its 
conjunctions with the planets, see opposite page. Times of moonrise and moonset 
are given on p. 23.

Mercury on the 15th is in R.A. 17h 34m, Decl. 24° 44' S. and transits at 12.02. 
It is poorly placed all month. Superior conjunction is on the 12th.

Venus on the 15th is in R.A. 15h 26m, Decl. 17° 05' S. and transits at 9.52. 
It is still a morning star but has risen only about 20° above the south-eastern 
horizon at sunrise. As for brilliance and illumination, it finishes the year about 
as it started, magnitude — 3.4 and illuminated portion about 87%.

Mars on the 15th is in R.A. 19h 01m, Decl. 23° 47' S. and transits at 13.26. 
It is too low in the south-west at sunset for easy observation.

Jupiter on the 15th is in R.A. 18h 28m, Decl. 23° 16' S. and transits at 12.52. 
It is too near the sun for easy observation most of the month. For the con­
figurations of Jupiter’s satellites see opposite page, and for their eclipses, etc., 
see p. 55.

Saturn on the 15th is in R.A. 10h 34m, Decl. 10° 41' N. and transits at 4.58. 
Still only a few degrees east of Regulus, it rises well before midnight and is to 
be seen for the rest of the night.

Uranus on the 15th is in R.A. 05h 55m, Decl. 23° 39' N. and transits at 0.20.
Neptune on the 15th is in R.A. 12h 57m, Decl. 04° 26' S. and transits at 7.21.
Pluto—For information in regard to this planet, see p. 29.



Jupiter being near sun, phenomena of the satellites are not given after Dec. 4th.
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PHENOMENA OF JUPITER'S SATELLITES, 1948 
By C h a r l e s  E. A p g a r , Westfield, New Jersey



E— eclipse, O— occultation, T—transit, S—shadow, D— disappearance, R—reappearance, 
I—ingress, e—egress; 75th Meridian Civil Time. (For o ther tim es see p. 8)

LUNAR OCCULTATIONS

Prepared b y  J .  F. H e a r d

When the moon passes between the observer and a star that star is said to 
be occulted by the moon and the phenomenon is known as a lunar occultation. 
The passage of the star behind the east limb of the moon is called the immersion 
and its appearance from behind the west limb the emersion. As in the case of 
eclipses, the times of immersion and emersion and the duration of the occultation 
are different for different places on the earth’s surface. The tables given below, 
adapted from the 1948 Nautical Almanac, give the times of immersion or 
emersion or both for occultations of stars of magnitude 4.5 or brighter visible 
at Toronto and at Montreal and also at Vancouver and Calgary, a t night. 
Emersions at the bright limb of the moon are given only in the case of stars 
brighter than magnitude 3.5. The terms a and b are for determining corrections 
to the times of the phenomena for stations within 300 miles of the standard 
stations. Thus if Xo, 0 o, be the longitude and latitude of the standard station 
and X, 0, the longitude and latitude of the neighbouring station than for the 
neighbouring station we have—
Standard Time of phenomenon = Standard Time of phenomenon at the standard

station +  a(X — Xo)+ 5(0 — 0 o) 
where X — Xo and 0 —0 0 are expressed in degrees. The quantity P  in the table is 
the position angle of the point of contact on the moon’s disk reckoned from the 
north point towards the east.



*D aytim e occultation.

LUNAR OCCULTATIONS V ISIB LE AT VANCOUVER AND CALGARY, 1948

♦Daytime occultation.

METEORS AND METEORITES

B y  P e t e r  M . M il l m a n

A meteor or “shooting star” appears when one of the larger particles com­
prising the dust of space happens to encounter the earth's atmosphere at high 
velocity. In general the particle is completely vapourized high in the upper 
atmosphere but occasionally it is large enough so that a portion reaches the earth’s 
surface, and this solid lump of iron or stone is known as a meteorite. The study 
of meteors and meteorites contributes a large amount of valuable information 
concerning the nature and origin of the universe and there are many intriguing 
problems in this field awaiting solution. The amateur can do work of lasting 
value here, as the large and very expensive instrumental equipment required for 
most astronomical research is not needed for the study of meteors.

For any given observation point there is no way of predicting in advance just 
where the next meteor will appear, in other words, it is chiefly a matter of chance 
whether it appears north, south, east, west, or directly overhead. Taking an 
overall average for the whole year and all parts of the night a single observer 
with an unobstructed view of the sky will see 10 meteors per hour on a clear



moonless night. This statement must be qualified by the fact that meteors are 
roughly twice as numerous during the second half of the night as they are during 
the first, and their rate of appearance is approximately doubled for the second 
half of the year as compared with the first s ix months. There is also a great 
variation in meteor frequency from one night to the next. The observed meteors 
range in brightness all the way from those only visible in fairly large telescopes 
up to great fireballs exceeding the full moon in luminosity. The frequency 
of meteors increases approximately in inverse proportion to their brightness.

In addition to the stray so-called “sporadic” meteors which appear on any 
night of the year, there are various swarms of meteors, each swarm moving along 
in its particular lliptical orbit about the sun. In most cases these meteor orbits 
are found to correspond closely with those of certain comets. When the earth 
encounters such a swarm of meteors the apparent paths, when projected back­
wards in the sky, all seem to meet in a point, a result of perspective. This point 
indicates the direction from which the meteors are coming and is called the 
“radiant” . The meteor shower is commonly called after the constellation in 
which the radiant is located. The best known meteor showers are listed in the 
accompanying table which has been compiled from various sources. Of these 
showers the Perseids and Geminids are the most consistent. Some, such as the 
Leonids, Giacobinids, and Bielids, have provided spectacular displays in certain 
years and in others have been almost or totally absent. The Bielids have scarcely 
been observed a t all since the 19th century; the Giaoobinids were first observed 
in 1933. The hourly number listed in the table is the approximate number of 
meteors which are likely to be seen in one hour by a single observer on a clear 
moonless night a t the shower maximum in a normal year.

Amateur cooperation assists greatly in the scientific study of meteors. Visual 
observations may be divided into two types:

(a) Systematic programs. These may be carried out either by a single observer 
or by groups of observers. In this case the sky is observed continuously for a 
period of time and the numbers of meteors seen, their brightness, colour, position, 
and other characteristics recorded. Plotting the observations on a star map is 
more important when the program is carried out in cooperation with another 
party observing some distance away.

(b) The chance observation of a bright meteor or fireball. Any meteor markedly 
brighter than Jupiter (mag. —2) should be carefully recorded and the observation 
forwarded to some observatory where meteor records are being kept. In this 
case it is very important to note the position of the meteor in the sky, as well as 
all other features observed. Information equally important, but often forgotten, 
is the exact time and date of the phenomenon and an accurate description of where 
the observer was situated, given within 100 yds. if possible.

Skilled visual or photographic observations from two or more stations make 
possible the computation of meteor heights. Most meteors are visible in the 
range from 40 to 80 miles above the earth’s surface and move with velocities 
ranging from 20 to 60 miles per second.

Continued on page 79



PRINCIPAL ELEMENTS OF THE SOLAR SYSTEM

ORBITAL ELEMENTS (Jan. 1, 12h  1945)

PHYSICAL ELEMENTS



S a t e l l it e  o f  t h e  E a r t h  
Moon |-1 2 .6 | 530|

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

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

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

S a t e l l it e  o f  N e p t u n e  
Triton I 13 I 16

*As seen from the sun.
Satellites Io, Europa, Ganymede, Callisto are usually denoted I, II, III, IV, 

respectively, in order of distance from the planet.



VARIABLE STARS
Much pleasure may be derived from the estimation of the brightness of 

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

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



REPRESENTATIVE BRIGHT VARIABLE STARS

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



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

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

The possibility of resolving a double star of any given separation depends 
on the diameter of the telescope objective. Dawes simple formula for this 
relation is d "= 4.5/A, where d is the separation, in seconds of arc, of a double 
star that can be just resolved, and A is the diameter of the objective in inches. 
Thus a one-inch telescope should resolve a double star with a distance of 4".5 
between its components, while a ten-inch telescope should resolve a pair 0".45 
apart. It should be noted that this applies only to stars of comparable bright- 
ness. If one star is markedly brighter than its companion, the glare from the 
brighter makes it impossible to separate stars as close as the formula indicates. 
This formula may be applied to the observation of double stars to test the quality 
of the seeing and telescope.

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

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

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

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

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



REPRESENTATIVE DOUBLE STARS

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



THE BRIGHTEST STARS t
Their Magnitudes, Types, Proper Motions, Distances and Radial Velocities
The accompanying table contains the principal facts regarding 259 stars 

brighter than apparent magnitude 3.51 which it is thought may be of interest 
to our amateur members. The various columns should be self-explanatory but 
some comments may be in order.

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

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

The parallaxes are taken from the Yale Catalogue of Stellar Parallaxes 1935, 
the mean  of the trigonometric and spectroscopic being adopted. The few nega­
tive trigonometric parallaxes were adjusted by Dyson’s tables before being 
combined with the spectroscopic. The distance is given also in light years in 
the eighth column as to the lay mind that seems a fitting unit. The absolute 
magnitudes in the ninth column are the magnitudes the stars would have if all 
were at a uniform distance of 32.6 light years (pi=0."1). At that distance the 
sun would appear as a star of magnitude 4.8.

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

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

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

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

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

fThis feature of the Handbook, first appearing in the 1925 edition, was prepared and
frequently revised by the late Dr. W. E. Harper (1878-1940).

















The star clusters for this observing list have been selected to include the 
more conspicuous members of the two main classes—open clusters and globular 
clusters. Most of the data are from Shapley's Star Clusters and from Trump- 
ler’s catalogue in Lick Bulletin No. 420. In the following table N.G.C. indicates 
the serial number of the. cluster in the New General Catalogue of Clusters and 
Nebulae; M, its number in Messier's catalogue; Con., the constellation in which 
it is located; a and d, its right ascension and declination; Cl., the kind of cluster, 
Op for open or galactic and Gl for globular; Diam., the apparent diameter in 
minutes of arc; Mag. B.S., the magnitude of the fifth brightest star in the case 
of open clusters, the mean of the 25 brightest for globulars; No., the number 
of stars in the open clusters down to the limiting magnitudes of the photographs 
on which the particular clusters were studied; Int. mag., the total apparent 
magnitude of the globular clusters; and Dist., the distance in light years.



The galactic nebulae here listed have been selected to include the most 
readily observable representatives of planetary nebulae such as the Ring Nebula 
in Lyra, diffuse bright nebulae like the Orion nebula and dark absorbing 
nebulosities such as the Coal Sack. These objects are all located in our own 
galactic system. The first five columns give the identification and position as 
in the table of clusters. In the Cl column is given the classification of the 
nebula, planetary nebulae being listed as P l, diffuse nebulae as Dif, and dark 
nebulae as Drk. Size indicates approximately the greatest apparent diameter 
in minutes of arc; and m n is the magnitude of the planetary nebula and m * is 
the magnitude of its central star. The distance is given in light years, and the 
name of the nebulae is added for the better known objects.



Among the hundreds of thousands of systems far beyond our own galaxy 
relatively few are readily seen in small telescopes. The following list contains 
a selection of the closer brighter objects of this kind. The first five columns 
give the catalogue numbers, constellation and position on the celestial sphere. In 
the column Cl, E  indicates an elliptical nebula, I  an irregular object, and Sa, Sb, 
Sc spiral nebulae, in which the spiral arms become increasingly dominant com­
pared with the nucleus as we pass from a to c. The remaining columns give 
the apparent magnitude of the nebula, its distance in light years and the radial 
velocity in kilometers per second. As these objects have been selected on the 
basis of ease of observation, the faint, very distant objects which have spec­
tacularly large red shifts, corresponding to large velocities of recession, are not 
included.



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



The above map represents the, evening sky at
Midnight.. . .............. May 8
11 p.m ...............  " 24
10 " ...................... June 7
9 " . . ...................... " 22
8 " ...................... July 6



The above map represents the evening sky at





Many common terrestrial stones have mistakenly been thought to have a 
meteoric origin, and any supposed meteorite should be investigated carefully. 
Contrary to popular belief, meteorites do not contain valuable minerals in quan­
tities sufficient to make them of commercial interest, but they have a definite 
scientific value. Meteorites are of two main types, iron and stone. The irons 
have specific gravity ranging from 7 to 8 and are amost entirely composed of 
metallic nickel-iron. The stones have a specific gravity ranging from 2 to 4 or 
greater and, with very few exceptions, contain metallic inclusions that are revealed 
on grinding or filing the specimen. A freshly fallen meteorite is covered by a 
smooth black fusion crust but oxidation removes this where the object has lain 
in the ground for any length of time. Any object whose history and structure 
indicate that it is of meteoric origin should be submitted to some authority for 
further study.

A more detailed discussion of both visual and photographic observations of 
meteors will be found in “General Instructions for Meteor Observing.” Meteor 
observations for the United States may be sent to the American Meteor Society, 
Flower Observatory, Upper Darby, Pa.; those for Canada to the writer at the 
Dominion Observatory, Ottawa, Ont.
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ORIGIN OF THE SOLAR SYSTEM
By WILLIS $2.50

The approximately equal size ratio but great disparity of spacing 
of outer and inner planets suggests key to origin.

“Brilliant” says Dr. Werner, Washington University, St. Louis.
HOLLYHURST PUBLISHING CO.,

MOUNT VERNON, WASHINGTON

Planetaria . . . .
S P I T Z

Portable — Designed for classroom, club and home.

P E E R L E S S *

Ideal for small museum and university use.

K O R K A S C Z
The large, permanent installation for municipalities. 

Write for full information

SCIENCE ASSOCIATES
401 North Broad Street, Philadelphia 8, Pa.

*  Agents for U.S. only.

Portable and permanently 
mounted telescopes

Both reflecting and refracting typ es  
built to the highest standards, with our

own p recisio n  lenses and mirrors. E lectric  c lo ck -d r iv e sa v a ila b le , as w ell 
as sp e c ia lly  m ade lenses, prism s, reflectors, 4 2  mm. spotting scop es etc.

 T IN S L E Y  L A B O R A T O R I E S
 25 24  G rove St., Berkeley, Calif., U .S .A .



TELESCOPE

THE MAGAZINE OF 
COSMIC NEWS

A popular astronom ical periodical 
w ith  an in ternational circulation 

of 9,000 copies m onthly.
S k y  and Telescope brings to am ateurs and astronom ers current astronom ical news and 
feature articles by leading professionals and am ateurs. There are star charts for use in 
both northern and southern hemispheres; special departm ents for telescope m akers ob­
servers, and book reviews. The back cover is an astronomical photograph measuring 8 1/2 
x 11 1/2 inches. Send for a sample copy.
  Subscription: Worldwide $4 00 per year: in  Canada $3 .50 : in  U .S .A . $3.00
SKY PUBLISHING CORPORATION, Harvard Observatory, Cambridge 38,

Mass., U.S.A.

VISIBILITY IN METEOROLOGY
B y  W . E . K n o w l es  M id d l e t o n . $ 2 .7 5 .

“Mr. Middleton's little book still remains the only real treatise on the subject 
in any language—or perhaps its excellence deters competitors.”—Geographical 
Review. 165 pages, Second edition, reprinted,
METEOROLOGICAL INSTRUMENTS

B y  W . E . K n o w l es  M id d l e t o n . $ 3 .2 5 .
“This is the first general textbook on the subject in English for more than half 
a century . . . indispensable for reference by the practising meteorologist.”— 
American Meteorological Society. 227 +  xii pages. Second edition, revised, 
reprinted.

U N IV E R SIT Y  O F  T O R O N T O  PR E S S

ALBUM OF CELESTIAL PHOTOGRAPHS
65 gorgeous reproductions of choicest astronomical 

photographs made by Mt. Wilson, Lick, Yerkes and 
Harvard Observatories. 34 in full page. Size 8  1/2 x 11 
inches. Price, for heavy paper cover $1.50. Library 
edition, press board cover, $2.00.

Foreign Countries—send equivalent in Post Office 
money order, no checks.

A . L. BEDELL, Publisher
“ Excellent reproductions"—  Box 1447-R St. Louis 1, Missouri, U.S.A.Roy. Ast. Soc. of Canada.

S k y  - S c o p e
The new 3 1/2-inch Astronomical 

Telescope th a t is sweeping 
the country.

This is the first tim e a tru ly  efficient 
telescope, completely assembled, has 

ever been offered a t such a low price 
E q u a to r ia lly  M o u n te d , 60 P ow er 1/4-  
w ave A lu m in ized  M irror R a m sd e n  

T y p e  O cu la r  P r ice  $19.75 
Incredible as this instrument may seem, 
we invite your attention to our free bro­
chure describing its amazing performance.

THE SKYSCOPE CO., INC
475-R  F if th  A v e n u e , N ew  Y ork  17 ,N .Y .

POPULAR SIZE
REFRACTING & REFLECTING

TELESCOPES
Equatorial mountings and telescope 

parts.
Price List Folder on request

ARES-ASTRO-SCOPE CO.
1541 First Ave., New York 21, N.Y.


