The CANADIAN
ASTRONOMICAL HANDBOOK
for 1907

PUBLISHED BY THE

ROYAL ASTRONOMICAL SOCIETY
OF CANADA

Edited by C. A, CHANT

First Year of Publication

TORONTO
198 COLLEGE ST.

Printed for the Society
1906



The Observer’s Handbook for 1907

Introduction by Roy Bishop, August 2009

Paper and ink have enabled the first edition of the Observer’s
Handbook to survive for more than a century, and digital
technology now makes it accessible to anyone.

Clarence Augustus Chant (1865-1956), professor of Physics at the
University of Toronto and regarded as “the Father of Canadian
Astronomy”, conceived the Observer’s Handbook and served as its
editor for 50 years. As Chantstates in his Preface to the first edition

(page):

The object has been to produce a companion which the observer
would wish always to have in his pocket or on the table before
him.

It was the first annual guide for observational astronomy to be
published in Canada. Titled The Canadian Astronomical Handbook
for 1907, a second edition followed for 1908, but for the next two
years most of the information that would have appeared was
published instead in installments in the Journal of the Royal
Astronomical Society of Canada. The Council of the Society decided
to return to a separate publication for 1911 with a new name, the
Observer’s Handbook, and it has been published annually ever since.
Thus the 2008 edition was the 100th. Chant’s continuing creation is
now one of Canada’s oldest scientific publications.

Exclusive of pages devoted to a list of officers and by-laws of the
Society, the first edition has 100 pages. Not until the 1968 edition,
when Ruth Northcott was editor, did the number of pages devoted
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to astronomy again reach 100. In subsequent years the page count
has more than tripled. The Handbook also increased in page size.
The first two editions are small, only 12.5 x 17 cm. With the 1911
edition the Handbook reached its current dimensions: 14 x 22 cm,
toolarge for the average pocket!

Chant assembled five “Contributors” in addition to himself to
provide material for the 1907 Handbook. Among these was
Andrew Elvins (1823-1918) who contributed the section
“Observing the Sun, Moon, and Planets” (pages 40-44). Elvins,
then 83 years of age, had been the guiding spirit of Canada’s first
astronomical society, The Toronto Astronomical Club, that began
in 1868 and eventually became the Royal Astronomical Society of
Canada. Chant regarded Elvins as “the true father of the
incorporated society”. Through Elvins, the Observer’s Handbook
has a link going back more than 140 years to the origin of the RASC.
The Observer’s Handbook owes its character and success to Chant’s
system of contributors. The 2009 edition represents the efforts of
54 contributors (40 from Canada, 14 from other countries), plus the
Editor and his 3 assistants.

In addition to its emphasis on astronomical phenomena of the year
1907, other aspects of the first edition reflect that Edwardian era.
As Chant mentions in his Preface: “Our country is still young . ..”
The Titanic, Vimy Ridge, and income tax were still in the future.
Among the list of dates on page 8 is “ Accession of King Edward VII
... Jan.22”, the event that marked the end of the Victorian era only
six years earlier. Edward VII was particularly prominent in the
Society’s thoughts for he had granted the Society its royal
designation in 1903. Astronomy has advanced dramatically since
that first edition. For example, in 1907 no one knew what made the
stars shine. Atomic spectra were a mystery. There was no
Hertzsprung-Russell diagram. Galaxies were not part of
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cosmology. InJ. Miller Barr’s long article on variable stars (pages
58-69), the term “supernova” does not appear, although some are
included in his list of “New Stars”.

Although the Society was based in Toronto and its first Centre was
then being planned in Ottawa, Chant had all of Canada in mind
when he assembled the 1907 Handbook. “Geographical Positions”
(page 34) span Halifax to Victoria, and include two places north of
latitude 60°N: Fort Simpson and Herschel Island. Tables for the
rising and setting of Sun and Moon (pages 10-33) include Halifax
and Saint John, Quebec City, Toronto, Winnipeg, Vancouver and
Victoria. (It would be another 42 years before Newfoundland
became part of Canada.) Nevertheless, because nearly all
Handbook users (mostly Society members) then resided in
southern Ontario, Chant gave the times of events, such as eclipses,
in “75th Meridian Time” (Eastern Standard Time). Not until 75
years later with the 1982 edition was the Handbook switched to
Universal Time (UT).

The list of planets (page 45) is up-to-date! Pluto was discovered
nearly a quarter of a century later, but a century later Pluto was
officially recognized as being but one of countless smaller bodies
composing the Kuiper Belt. However, Mercury and Venus were
thought, incorrectly, to have rotation periods equal to their orbital
periods, and the rotation periods of Uranus and Neptune were
unknown.

In contrast to the unchanged number of planets, the number of
known satellites of the planets (page 46) has exploded. For Jupiter
the number has gone from 7 in 1907 to more than 60 today. For
Neptune the relative increase is even more dramatic, from 1 to 13
(as of 2009). As one would expect, the satellites listed in the 1907
Handbook include all that are visible in a small telescope.
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An example of the more informal approach to scientific topics a
century ago occurs on pages 70 and 71 where “The Most Beautiful”
double stars are listed. They are presented in two categories: the
most luminous pairs as “Diamonds”, and the finest coloured pairs
as “Rubies, Garnets, Sapphires, Topazes, Emeralds”, with colours
given by various terms such as Lilac, Golden, Azure, and Rose.
That terminology certainly is more generally appealing, albeit less
informative, than the cryptic spectral classification scheme
developed in the following decades. Moving forward a century, I
am pleased to see that a “new” section, COLOURED DOUBLE
STARS, appeared in the 2009 Observer’s Handbook, thanks to a new
contributor Michel Duval and the support of Editor Patrick Kelly.
Not surprisingly, the 1907 and 2009 lists have many stars in
common. Duval’s list will be particularly useful for those showing
the public the night sky.

As aformer Editor of the Observer’s Handbook, I had 19 unsuccessful
attempts at producing an error-free edition. Thus I empathize
with Chant for errors I spotted in his first edition (for example, on
page?7,360° should be 330°; on page 45, 0.75 should be 0.075).

Enjoy this significant document of Canadian astronomy, reflect on
how much our understanding of the universe has advanced since
1907, and appreciate the vision of that outstanding member of the
RASC, Clarence Augustus Chant.

Thomas Carlyle once wrote:
In books lies the soul of the whole Past Time: the articulate

audible voice of the Past, when the body and material substance
of it has altogether vanished like a dream.><
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PREFACE

For a number of years, in several foreign countries
astronomicai annuals, designed chiefly for the use of
amateur ohservers, have been regularly published, and
have been very eftective in extending the interest in
Astronomy.  The present Hanpsoox aims to do a similar
serviee for Canada.

Our country is still young and, as we might expeect,
the advance in Astronomy has not been so marked as
in some other branches of knowledge; and yet in every
part of the land are to be found those who have a pro-
found interest in the celestial hodies above and in the
natural phenomena about them.

The Royal Astronomieal Society of Canada aims to
unite in a common bond of interest all such students
of nature. The object of the present work is to furnish,
in 4 form understood by all, conecise information regard-
ing the chief astronomical phencmena to be observed in
1907; and it is hoped that the work will find its way
into the hands of many who will add their names to the
Soeiety’s roll of membership. Any one interested in
Astronomy, Astronomical Physies or allied subjects is
eligible for membership.

In preparing the work the Editor has received valued
assistance from several memhers of the Society.

The summary of the values of the Magnetic Elements
for the last five years was obtained from papers supplied
by Director Stupart of the Canadian Meteorological
Serviee,

In the Calendar are to be found the Equation of
Time, the Sun’s Declination, the co-ordinates of Polarig,
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and in addition the times of rising and setting of the
Sun and the Moon for five well-distributed points in
Canada, namely, midway between ITalifax and St. John,
Quebec, Winnipeg, and midway between Vancouver and
Vietoria. For the ecaleulations in the latter we arve
indebted to Mr. F. L. Blake, of the Toronto Meteorologi-
cal Observatory.

In the article on ‘*Observing the Sun, Moon and
Planets,”” by Mr. Andrew Elvins, are hints gleaned from
the experience of an honored life of eighty-three years.

The notes on the Planets will enable ordinary obser-
vers to follow their eourses throughout the vear. Excep-
tionally interesting observations will ke possible with
Mercury, Mars and Saturn, and observers everywhere
are vrged to send notes of their work to the Socicty.

The study of Variable Stars is a field in which the
amateur can do really valuable service, and the admir-
able paper of Mr. J. Miller Barr should lead others to
embark in this fascinating work,

The table of Meteor Showers was courteously supplied
by our Corresponding Fellow, Mr. W. K. Decnning, of
Bristol, England.

The star-maps are horrowed from that valuable
annual, ‘‘Knowledge Diary and Scientific ITandhook.”’

In conclusion, let it be said, the objeet has heen to
produce a eompanion which the observer would wish
always to have in his pocket or on the table before him.
This ig the first issue, and it is put forward with much
diffidence. Those who use it are earnestly requested to
send any suggestions which may come to them regarding
methods of improving it. All such will be seriously
congidered.

TaE ¥pITOR.

ToronTo, December, 1906.

6
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SYMBOLS AND ABBREVIATIONS

SIGNS OF THE ZODIAC

T Aries. .. ... 0° & Leo........ 120° A Bagittarius. . .240°
Y Taurus ...... 30° TP Virgo...... 160° & Capricornus, . 270°
X Gemini ...... 60° = Libra...... 1#0° = Aquarius....300°
6 Cancer....... 90° M Seorpio ....210° ) Pisces....... 360°

SUN AND MOON

© The Sun. @ Full Moon. @ Last Quarter.
® New Moon. B First Quarter. @ The Moon generally.

ASPECTS AND ABBREVIATIONS

o Conjunetion, or having the same Longitude or Right Ascension.
¢ Opposition, or differing 180° in Longitude or Right Ascension,
O Quadrature, or differing 90° in Longitude or Right Ascension.
£ Ascending Node; ¥ Descending Node.

aor A R., Right Ascension; § Declination.

h, m, s, Hourg, Minutes, Seconds of Time.

° 7% Degrees, Minutes, Seconds of Are.

THE GREEK ALPHABET

A, e, Alpha, I, Tota. P,p, Rho.

B, 3, Beta. K,x, Kappa. X, o,¢, Sigma,

T,y, Gamma, A, 4, Lambda. T,r, Tau.

A, d,  Delta. M, Mu. T,», Upsilon.

E,e, Epsilon. N,», Nu ®, ¢, Phi.

Z,¢, Zeta. =&, XL X, x, Chi,

H,7 Elia. 0,0, Omicron. ¥,v9, Pai.

8,6,%, Theta, m,~, Pi 2,0, Omega.
7
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CHRONOLOGICAL ERAS AND CYCLES

The year 1907 of the Gregorian Calendar (established in
October, 1582} eorresponds to
6620 of the Juhan Period, which commences
on Jan. 14;
“ % 3BBT-566S of the Jewish Era, the vear 5668 com-
mencing at sunset on bept 8;
1325 of the Hegira, the Turkish Calendar, which
commences on Feb, 14, 1907.

Dominical Letter...T. Epact...16. Solar Cycle. .
Roman Indiction...5. Lunar Cycle or Gotden Number. 8

FIXED AND MOVABLE FESTIVALS,
ANNIVERSARIES, &c.

New Year’s Day, Agcension [day, Holy
Tuesday... ..Jan, 1 Thursday........ May 9
Epiphany... .. 6 Penteecost, Whit-Sun-
Accession of ng day............. “o19
Edward VII.. “ 22 Victoria Day....... ‘24
SeptuagesimaSunday 27 Trinity Sunday..... “ 26
Shrove Sunday.....Feb. 10 Corpus Christi...... “ 30
Ash Wednesday.... “ 13 St.John Baptist. .. .June 24
TFirst Sunday in Dominion Day, Mon-
Lent............ “oaT day............. July 1
St. David..........Mar. 1 Labor Day.........Sept. 2
St. Patrick......... “ 17 WMichaelmas D&y.. o229
Palm Sunday. ... .. “ 24 King’s Birthday... Nov. 9
Annunci'n,LadyDay “ 25 St. Andrew.. 30
Good Fnday ....... “29 Queen's Bn’thda,y Dee. 1
Easter Sunday. . ... “ 31 First Sunday in Ad-
Low Sunday....... April 7 vent. . .
St. George. . .. “ 93 St Thomas. ... .... w1
Rogation Sunday \Ia.y 5 Christmas Day Wed. “ 25
8
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STANDARD TIME

On account of the great extent of Canada, it is necessary
to use five belts of Standard Time, as follows —

60th Meridian or Atlantic Time, 4 hrs. west of Greenmch

7:)th if 11 Lasterll i 5 i (43

90th “ Central ‘oo “ o
105th ‘ “ Mountain ¢ 7 ¢ ¢ ¢
120th h “ Pacifie R« ‘ ¢

The 60th Meridian passes through Sydney, N.8., and
North-West River, Labrador; the 75th is about 30 mls.
east of Ottawa, and passes through Philadelphia; the 90th
passes through St. Louis, and crosses the west end of Lake
Buperior about 40 mis. west of Port Arthur; the 105th goes
through Denver, and passes about 20 mls. west of Regina;
the 120th passes about 20 mls. east of Kamloops, B.C,, and
100 mls. east of San Franecisco.

In these places local and standard time will be the same.
At places east of the meridian the time shown by a standard
cloek wilt be slow of local time; at places west it will be
fast of local time.

CALENDAR FOR 1907

In the tables on the following pages the times of the
rising and setting of the Sun and the Moon are given for
points midway between Halifax and 3t. John, Vancouver
and Vietoria, and for Quebee, Toronto, and Winnipeg,
standard time being used throughout, hours numbering
from midnight.

For the riging and setting of the Sun the times are given
for the upper limb, and are corrected for refraction.

For the Moon the times are for her centre, and are not
corrected for refraction.

The Moon’s Phases are given in the monthly predictions,
near the end of this volume.

9.
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JANUARY, 1907

;,; GreenwIick M, Noox | Harirax. .. [ Lat. 43° 0’ |QUEBEC.., .. {Lat. 46° 48’
@ | B b Sr. JouN... 1Long. 64 50 iL.ong. 71 13
ﬁ EO o Bquation ; ;
g | & : Sun’s oit(')'l'{ge Suw Moow Suw ‘ Moo~
: 2 : Declination g ptracted R
5 5 5 Mez,:‘lo’xll‘}mc Rises ‘ Sets | Rises | Sets | Rises ‘ Sets !Rises Sets
5. m. s [h. m.h. m!h.mlh mih, mlh m.‘h. m,h, m.
1i 1) Tues. {23° 4/3%" 3 18.12 7.58}16.48 18.40] 9.12] 7.30,16,00 17.59 8.45
22 Wed..|22 59 51! 3 46.51] 7.58 16.49/19.36| 9.50] 7.30 16.07;19.01 9.22
3 3 Thur. (22 54 35| 4 14.58 7.0816.5020.39 10 24| 7.30116.08'20.03| 9.55
4 4 Frid. [22* 48 52 | 4 42,31} 7.58/16.51121 .45/10.57' 7.30 16.0921.106/10.26
5 5 Bat,, |22 42 42 5 9.66 7.5816.51|22 50(11.26{ 7.30 16.10/22 .16/10.51
6l 6 Sun. 122 36 5| 5 36.62 7.58/16.52 23.56:11.53] 7.30 16.11,23.2511.19
4 7l Mon. (02 29 216 3.15 7.5816.53 a.m. [12.21} 7.5016.12] am. 11 12
8 8 Tues. [22 21 31 | 6 29.93 7.57'16.54) 1.06/12.52 7.2916.13 0.3712.11
9 0 Wed. [22 13 35, 6 54.83] 7.57 16.55 2.17|13.26) 7.2916.15] 1.50/12.41
1010 Thur. |22 5 12| 7 19.93 7.57|]16.56 3.32/14.00 7.29llﬁ.16 3.04[13.14
1111 Frid. |21 56 23 ° 7 44 .50 7.57 16.58| 4 .48/14.41 729516.17 4.21/13 .56
12|32 Sat.. |21 47 9, 8 $.50 7.5616.59' 6.00/15.34| 7.28'16. 18 5.38/14.50
13113 Bun. |21 37 20 | 8 31.92 7.56 17.00 7.10(16.34] 7.28,16.20| 6.45'15.51
1414 Mon. 21 27 24 | & 54 72 7.56)17.01) 8.11,17.42] 7.97/16.21 7.3417 .00
1513 Tues. [21 16 54 | 9 16.88] 7.55 17.02) 9.02(18.52| 7.27/16.22| 8.26)18 14
16]16° Wed. |21 5 50 0O 38.37 7.5517.03 9.43|20.07 7.2616.23| 9.1019.28
1717 Thur. [20 54 41 9 59.18 7.5417.0410.16.21 18] 7.2516.25 9.43 20.43
1818) Frid. [20 42 58 |10 10.27] 7.54 17.05|10.46/22 . 24) 7 24'16.2610,12.21 .52
19]19 Sat.. 120 30 52 10 38.63| 7.53 17.07]11.13/23.30{ 7.24|16.27:10.36/22 .50
20020 Sun. |20 18 23 10 57.95 T.5217.0811 4(_) a.m. | 7.23/16.2911.01) a.m,
21 31) Mon. §20 5 30 |11 15.09] 7.51 17.10/12,04! 0.36] 7.22/16.30/11.24| 0.06
2222 Tues. |19 52 16 111 32.17 7.50117.11/12 .32) 1.36) 7.21|16.32 11.50 1.07
2323 Wed. |19 38 30 11 48 47 7.49'17 .1213.01| 2.37| 7.20/16.33/12.18 2.09
24 24 Thur. |19 24 40 (12 3.47 T7.49117.13 13.34| 3.35 7.19|16.35|12. 50 3.10
25{25) Frid. }19 10 20 12 18.66 T.48|17.1514, 10| 4.35| 7.19116.36(1: .25 4.08
26:26, Sat.. |18 55 30 '12 35.36 7.47|117.16/14.53! 5.30| 7.18 16.38(14. 9' 5.05
27 27| Bun. |18 40 37 .12 45 .64 7.4617,1815 40 6.21] 7.17 16.39'14 58| 5.55
28/28| Mon. |18 25 14 |12 57.92 7.4517.19.16.33 7.18| 7.16/16.4115.52 G.42
29129 Tues, J18 932 113 9.36 7.44 17.20/17.30| 7.51| 7.15/16.4216.53| 7.91
30 30‘ Wed. |17 53 31 13 19.99] 7.43[17 29 18.34] 8.26| 7.13|16.44/17 .55/ 7.57
31 31I Thur.117 37 10 113 20.82| 7.42 17.23i19,37 9. 0 7.12/16.45/18.59| 8.28

SraNparp Trme—The rising and setting of the Sun and
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JANUARY, 1907

ToroNTO... {Lat. 43° 41 | Winnieec [ Lat.  49° 537 VANC(:U\:ER{Lat 46° 0| & 5
Long. 7% 24 1Leng. 97 7 | Victorra.,. | Long123 12 : 3
- 5 A
Sun Moon Sum Moox Sun Moox D,,: C3
) .
- . K1
Rises | Sets _Risesl Sets | Rises Sets | Rises | Sets | Rises | Sets Risesl Sets j ? g
h. m.h. m.h. m. h, m.jh m|h m b mih, m.fh m.‘h. m. h. m.%h. mJ|hm. °’
! ’ 1 258848
7.51.16.51 18 .45 9.07( 8.28/16.36 18.38 9.39| 8.07 16.2518.27 9.28] 58s 50"
7.51|16.52/19.44 9.46( 8.2816.37 19.40.10.16| 8.07 16.26 19.26 10.04 57 50
7.51/16.53(20.45/10.21| 8.28/16,38(20.44/10.49| 8.07-16.27(20.33.10.3¢§ 55 ; 51
7.51/16.54121.46(10, 54| 8 .28/16.39(21.52(11.19] 8.07:16.28|21.38/11.07) 54 | 51
7.51'16.5422.53(11.22| .27 16.40|23.01|11 .41| 8.06]16.29|22.46(11.32f 53 | 51
7.51|16.5523.5% 11.51] 8.27:16.41! am. |12.07] 8.06(16.30 23.57|11.56) 52 51
7.51|16. 56| a.am, (1218} 8 27|16.42 0.12(12.28) 8.06'16.31| a.m. 12.22] 51 ; 51
7.50116.57| 1.08/12.48| 8.26(16.43, 1.2612.14} 8.06 16,32 1.07|12.501 50 | 51
7.50|16.58 2.19113.201 8.26'16 .44 2.42.13.21| 8.0516.33| 2.24 13.19% 49 | 51
7.50116.59 3.3113.57| 8.2516.45 3.58/13.53| 8.05/16.34 3.43/13.53] 48 ! 51
7.5017.01 4.45i14.42 8.2516.47 5.1714.35| 8.05'16.36; 5.03114.37 48 | 51
7.49:17 .02 6.00°15.36] 8.24(16.48| 6.3515.261 8.0416.37| 6.2015.221 47 | 31
T.A917.08 7.0716.37) 8.24'16.50 7.43/16.27] 8.0416.39| 7.3016.22 45 | 51
7.49117.04) 7.56/17 .46] 8.23;16.51° 8.31/17.37| 8.04:16.40° 8.29(17.30] 44 | 51
7.4817.05) 8.45(18.58] 8.23|16.53 9.1718.54 803'16.42 9.17/18 .44 43 52
7.48517.06 9.3620.09] 8.2216.54/10.03)20.08 8.0316.43| 9.5419.58 42 | 52
7.47(17.07.10.1221.21| 8.21 16.56/10.35|21.26] 8.02116.45/10.28 21 .11} 41 | 52
7.47:17.08/10.43{22. 28| 8.20{16.57:11.02:22.37| 8.01|16.46 10.51.22.23] 40 | 52
746 17 . 10{11.10{23.23| 8.19(16.59.11.24 23 47| 8.00/16.48 11.16(23.31| 39 | 52
7.46/17.11/11.37 am. | 8.18 17.00‘11.49 am, | 7.5016.4%11.38| a.m,| 37 | 52
7.46'17.1312.02| 0.37] 8.1717.02 12 11| 0.56] 7.5816.51|12.01; 0.358 36 ' &2
7.4417.14/12.30| 1.36] 8.16(17.03:12.35( 1.5%| 7.57:.16.52/12.24 1.28 35 52
7.43:17.15(13.01] 2.36] 8.1517.05/13.02| 3.03| 7.56/16.5412.52, 2.480 35 | 52
7431717113 .34 3.35] 8.14.17.06|13.32) 4.056| 7.55.16.5513.21| 3 .48 34 | 52
7.42|17. 1814 .11 4.32) 8.13/17.08/14.05 5.05] 7.54/16.57 13.58 4.48] 33 | 52
7.41517.20 14.55| 5.27| 8.12|17.1¢114.46. 6.03 7,531&58;14.38 5.47 32 | 52
7.40117.21/15.44] 6.17| 8.11|17.1215.34; 6.53| 7.52(16.59/15.25 6.38] 31 | 51
7.3917.22°16.38! 7.04| 8.10/17.13 16.28; 7.40| 7.51(17.00/16.20 7.24 29 ° 51
7.88/17.2417.37 7.45] 8.08:17.1517.28| 8.18] 7.49/17.02/117.20, 8.06 28 | 51
7.37117.25,18.38 8.22] 8.0717.1618.32| 8.52| 7.48/17.0318.42] 8.38 27 | 51
7.3617.26 19.42} 8.56] 8.05 17.18i19.40 9.22 7.46‘17.05|19.29 9.101 26 ‘ 51
i

Moon are given in standard time for the places named.
11
© The Royal Astronomical Society of Canada



FEBRUARY, 1907

‘ - GrERNwicH M. Noon | HavLirax,., {La.t. 45°  IQUEBEC..,., [Lat. 46° 48
4. g 5 _ | 5r.Joun... | Long. 64 50 | Long. 71 13
g5 = Equation
E - = , of Time Sux ‘ Moox Suwx Moon
= = Sun's to be
oo ° Declination|subtracted :
= % ! fram o , . .
g4 a MeanTime| Rises  Sets | Rises | Sets |Rises | Sets |Rlses Sets
S0 mos fo m|b mih moh b, mfh moh b
32 1] Frid. |17°20° 31”13 38.83 7 41'17.24/20.42| 9.29| 7.11[186. 46‘20 08| 8.55
33 2/ Sat. [17 3 33 |13 47.03) 7.40 17.25'21 .49 9.57] 7.10/16.4721.15! 9.23
34" 3/ Sun, (16 46 17 |13 54.42| 7.38 17.27,22.56(10.26] 7.08|16. 49 22.27) 9.47
35| 4| Mon. |16 28 43 '14 1.01] 7.37/17.28 am. |10.53| 7.07i16.50,23.39(10.13
36] 3| Tues. |16 10 52 |14 6.81] 7.36:17.30 0.06{11.23} 7.06(16.5 | . 10.42
37 6| Wed. |15 52 45 |14 11.81| 7.35/17 31 1.17|11.56| 7.04[16.53; 0.47|11.14
38 7 Thur.|15 34 21 |14 16.01| 7.33'17.33 2.29112.35{ 7.03/16.55 2.01(11.52
39 8 Frid. |15 15 41 14 19.45| 7.3217.34| 3.42 13.24] 7.01 16.06 3.14112.36
40; 9| Bat. |14 56 45 |14 22.10] 7.31/17.36 4.50/14.16] 7.00(16.58] 4.26/13.33
4110| Sun. }14 37 34 |14 23.96{ 7.20/17 3% 5.53 15.19]| 6.5%8(16.58] 5.27/14.36
4211) Mon. |14 18 9 14 25.06] 7.28'17.39 6.48/16.28| 6.57|17.01) 6.20'15.48
43 12 Tues. |13 58 20 114 25.37] 7.26{17.41| 7.33/17.30 6.55117.03| 7.06|17.03
‘13 Wed, |13 38 36 |14 24.93| 7.25 17.42° 8.12118.52] 6 .54/17.05 7.4218.17
45'14| Thur.[13 18 29 |14 23.72( 7 2317 .43 8.43/20 03 6.52/17 .06, 8.11,19.29
4615 Frid, |12 58 9 14 21.75| 7.2217.45 9.14/21.13| 6.50/17.08| 8.39(20.40
47!16 Sat. |12 37 36 |14 19.05 7.20117.46' 9,41.22 181 6.49\17.09| 9.04 2148
48 17! Sun. |12 16 52 |14 15.59 7.1917.47/10.06/23.21] 6.47(17.11' 9,3022.53
49 18 Mon, |11 55 55 ;14 11.41| 7.17)17.48/10.34| a.m. 6.46'17 .12 9.53|23.57
50 19| Tues, |11 34 48 |14 6.51| 7.16/17.50/11.01| 0.25) 644 17.14{10.21° a.m.
5120 Wed. 111 13 29 14 0.91| 7.14'17.51.11.31! 1.27 6.43/17.15110.49| 0.59
52|21 Thur, |10 52 1 13 54.62 7‘13‘17.53 12.06| 2.26] 6.41:17.17|11.24! 1.58
532) Frid. J10 30 22 |13 47 .65 711175412 .47] 3.21F 6.40(17.18/12.03 2.57
54237 Sat. |10 8 33 |13 40.03| 7.1017 .56/13.32] 414 6.38|17.20'12.50| 3.49
55‘24 Sun. | 9 46 35 13 31.77 7.0817.57|14.23| 5.03| 6.36/17.21j13 42| 4.26
56 25! Mon, | 9 24 20 13 2288 7.07|17.59_10.19 5.46( 6.34/17.23{14.40' 5.18
57|‘>6 Tues. [ 9 2 14 113 13.40| 7.0518.00[16.21| 6.26 6.32/117.2415.41| 5.54
5827 Wed. | 8 39 51 13 3.33| 7.03118.02117.24| 7 00 6.30|17.26.16.46| 6.28
59‘28 Thur.| 8 17 20 [12.52.70] 7.01|18.03°18.30 7.32 6.28/17 2717 .56 6.59
i
B I JOSL Uty  AS
\ ‘ | \ |

STanparp Tive.—The rising and setting of the Sun and
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FEBRUARY, 1807

TORONTO... {Lat. 43° 40" | WINNIPEG {Lat. 49° 53’ | Vancouver [ Lat. 49° 0] 2 E
Long. 79 24 Long. 97 7 | VicToria... | Long 123 12 = g

Q <8

Sun Moox Sun Moon Sun Moo E )

. ol

Rites | Sets | Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets : E
h. m.|b. m'h. m.h. mfh mjh m. b, m.|bh m.fh mih m. h mh mfhm|®’
. 1 24|8518
7.35017.27,20.47| 9.25] 8.04(17.20/20.53] 9.42] 7.45/17.07|20.38 9.39] 85s.| 517
7.34[17.28|21.51| 9.56} 8.03(17.22/22.01{10.08] 7.44/17.00|21.49:10.02| 84 | 51
7.32|17.30/22.59(10.21| 8.01(17.23|23.15|10.24] 7.42'17.10|22.57 10.27| 83 | 51
7.31{17.31| a.n. |10.50] 8.00[17.25 a.m. [10.53{ 7.41/17.12| a.m. ;10.52| 82 | 51
7.30/17.33) 0.0911.21] 7.58(17.27 0.30111.21] 7.39,17.14] 0.12i1.19/81 | 51
7.29/17.34 1.1711.56] 7.5717.28] 1.43'11.55| 7.38]17.15 1.27|11.50] 80 | 51
72817 .36 2.20112.36| 7.55/17.30% 2.5012.30| 7.36/17.17| 2.43{12.25|79 | 51
7.27117.37| 3.39/13.22| 7.5417.32! 4,1213.,13| 7.35/17.19) 3.58/13.11|78 | 50
7.2617.38 4.49(14.19| 7.5217 .34 5.2514.09| 7.32(17.21| 5.09:14.03| 77 | 50
7.2417.40| 5.49/15.22] 7.5117.36| 6.2515.13| 7.31|17.23] 6.13,15.07| 76 | 50
7.23.17.41| 6.42/16.33| 7.4017.37| 7.1516.27| 7.30(17.24| 7.06:16.17| 75 | 50
7.21017.43 7.29\17.46] 7.47.17.39] 7.5017.44| 7.28(17.26| 7.48:17.34| 74 | 50
7.20(17 .44 £.07/18 .56] 7.4517.41| 8.33|18_58| 7.26|17.28) 8.21118.46/73 | 50
7.18(17.45) 8.39/20.06] 7.44/17.42| 9.00(20.13| 7.25/17.29) 8.5220.01/72 | 50
7 17|17.47) 9.09(21.14] 7.42117 44| 9.25(21.26] 7.23[17.31) 9.18321.13|71 | 50
7.15(17.48 0.3622.20| 7.40(17.46| 9.46(22.37| 7.22/17.33) 9.4222.20/ 70 | 49
7.14[17.4910.0523.23| 7.38(17.48(10.12(23 44| 7.20/17.35(10.03{23.27| 69 | 49
7.12017.50 10.30 a.n. | 7.36/17.50{10.33| am. | 7.18/17.37/10.28] a.m. | 68 | 49
7.11117.5211.00 0.25| 7.34/17.51|10.59| 0.50| 7.16/17.38/10.55| 0.34/ 68 | 49
7.00;17.53,11.31° 1.25( 7.32/17.53({11.27) 1.55| 7.14|17.40;11.22 1.38 67 | 49

! | : ‘
7.0817.54 12.08 2.22| 7.30/17.55(12.011 2.55| 7 12/17.4211.56| 2.40} 66 | 48
7.06:17.5612.49 3.19) 7.28|17.56(12.390! 3 54| 7.10(17.43:12.35| 3.37| 65 | 48
7.0517.57113.36 4.11| 7.26|17.58(13.26| 4.47| 7.08/17.4513.17| 4.31| 65 | 48
7.03)17.59/14.25 4.58| 7.24/18.00(14.19 5.34| 7.06/17.47:14.09| 5.20] 64 | 48
7.02{18.00/15.26] 5.41( 7.,22/18.02|15.19| 6.16| 7.04 17.49|15.08| 6.03| 63 | 48
|
7.00[18.01.16.27] 6.19] 7.20/18.03(16.23| 6.49| 7.02(17.50/16.11 6.39| 62 | 47
6.59(18.0217.29| 6.55| 7.18/18.05(17.20 7.22| 7.00(17.52/17.18] 7.10] 61 | 47
6.57/18.04.18.37| 7.26] 7.16/18.07|18.42] 7.50] 6.58/17.54/18.26/ 7.40f 60 47
1 1
i |
| ! |

Moon are given in standard time for the places named.
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MARCH, 1807

- GrEENWICH M. Noon | HaLipax... JLat. 43° ¥ [QUEREC... .. {Lat. 46° 487
= § 5 St, Jouw... | Long. 64 50 Long. 71 13
E & ; Lnjuation |~ —
. g " Sun’s. D{ggz‘e Sun Moox Syw ‘ Moon
- - Declination|subtracted ] ] - .
« | < @ from Rises | Sets ' Rises | Sets | Rises | Sets  Rises | Sets
oA o] MeanTime

S, m. & jh. mh m.h. m.|k mofh, m.|h, m.h omh m.
60 1! Frid. | 7°54°43"|12 41.52| 6.59'18 05 19.38) 8.02] 6.26,17.29,19.07| 7.25
61 2| Sat. 7 31 58 |12 20.83| 6.57:18.07120 47 8.20| 6.24 17.30/20.18| 7.50
62| 3/ Bun. (7 9 7 |12 17.65] 6.55/18.09:21 .59 8.57] 6.23(17.3221.29! §.18
63| 4 Mon. |6 46 9 (12 4 O8F 6.53/18.1023 .07 9.26] 6.21|17.33|22.42 8 .46
64] 5 Tues. { 6 23 6 |11 51.86] 6.52118.11 a.m. | 9.5%] 6.10(17 .34 23 55 9.16
65 6. Wed. | 5 59 58 |11 3%.31| 6.50{18.12 0.21110.35 6.17(17.36 aan. | 9.51
66| 7 Thur.| & 36 44 |11 24 35| 6.49)18 14| 1.32 11.17F 6.15(17.37] 1.06(10.32
67| 8| Frid. | 5 13 26 |11 10.00| 6.47]18.15 2.41112 07| 6.13|17.38| 2.17|11.24
68 0| Sat. 4 50 4 |10 55.26| 6.45/18 18| 3.46'13.05] 6.11 17.40 3.1%:12.24
6910 Sun. | 4 26 38 |10 40.18] 6.43[18.17| 4.41 14.10| 6.09|17.41| 4 1413 .28
70111 Mon. | 4 3 8 |10 24.76] 6.41/18 .19 5.29|15 .18 6.07.17.43 4.5714.39
71112/ Tue, | 3 39 36 (10 9.01| 6.40/18.20° 6.06|16.30| 6.0517 .44 5.3515.53
72113| Wed. | 3 16 0 | 0 52.96] 6.38(18.921 6 41/17.42 6.0317.46 6.06/17.08
73114 Thur. | 2 52 23 9 36.62] 6.37/18 .93 7.11 1850 6.01|17 .47 6.35/18.19
7415 Frid. | 2 28 43 9 20.01| 6.351%8.24| 7.39|10.58] 6.00/17 49 7.00[19.28
75 16! Sat. 2 5 2319 312 6.3318.25) 8.0521.04| 5.58/17.50| 7.26/20.37
76:17 Sun. 141 20 | 8 46.01| 6.31({18.26 %.32.22 .09 5.66:17.581| 7.52:21.42
77|18 Mon. | 1 17 37 | 8 28.68| 6 .2018.27| 8 44;23 25| 5 5417 53 8.17.22.46
78|19 Tue. | 0 53 54 | 8 11.13] 6.27 18,28 0 16| a.m. | 5.52(17.54 & 4623 .47
7920| Wed. | 0 30 11 | 7 53.41] 6.25|118.30 9.53 0.24; 5.50,17.56 9.18 a.m.
8021 Thur. [3. 6 28 | 7 35.51] 6.23118 .32 10.36| 1.18| 5.47/17 .58 9.57 (.48
8122 Frid. |N. 17 14 | 7 17.47| 6.22 18.33111.24| 2.06| 5.45(17.59(10.40| 1.40
82/23| Sat. 040 55 | 6 59.30] 6.20/18.35(12.13] 2.57| 5.44|18 00{11 .25 2.3¢
83|24| Sun. 1 4 34 c 6.41.04] 6.19/18.36(13.07' 3.41| 5.4218.02(12.26| 3.13
84|25 Mon. | 1 28 11 . 6 22.67| 6.17/18.37114 .05 4.24| 5.4018.03[13.20 3.51
85:26: Tue. 151 46 | 6 4.26] 6.15 18.38:15.09 4.58] 5.38|18.04'14 32| 4.29
86|27 Wed. | 2 15 19 | 5 45.81] 6.13118.39'16.15 5.31] 5.36,18.0515.40| 4.57
87128 Thur.| 2 38 48 ' 5 27.34| 6.12/18.40 17.221 6.00] 5.34:18.07 16.50| 5.25
8BI29| Frid. | 3 2 14 | 5 8.88| 6.10(18.41 18.32| 6.99 5.32]18 .08 18.15! 5.52
89 30 Sat. 3 25 37 | 4 50.44] 6.08 18.43‘19.43 6.57] 5.3018.1019.15 6.16
: i ‘ ;
90‘31 Sun. |3 48 56 [ 4 32.07| 6.05/18.43 20.57‘ 7.26 52818.11;20.29% 6.46
|

STANDARD T1ME.—The rising and setting of the Sun and
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MARCH, 1907

TorgNTO... [Lat. 43°40'| WinNipee [ Lat. 49° 53" | VancoUuveR [Lat. 46° o | 94 E
Long. 7% 24 | Long. 97 7 | VicToRria,., JLL::n‘lgs,lZ?; 12 B3

4 B

5 A

Sux Moon Sun Moox SN ‘ Moon t -
o S c E

Rises Sets | Rises | Sets | Rises | Sets | Riges | Sets | Rises | Sets | Rises | Sets 2 g

!

h. m.h. m.h m, b m.Jo. m.lh m.th m'h mfh. m|h m b omlh m.lh.m.l °*
; 1.24 8848
6.55(18.0519 .43 7.56{ 7.14'18.0819.53 8.10] 6.57(17.5518.37| 8.06] 59s. 47"
6.54/18.06/120 .52 8.24] 7.12 18.10/21.08 8.33| 6.55117 .56 20.48 & 30| 59 ° 46
6.52|18.()822.0() &.541 7.10/18.11\22.20 B.48( 6.53 17,58 22 02| 8.57] 58 © 46
6.560:18,09/23.10| 9.24| 7.08/18.13/23.34° 5.24| 6.51 18.00 23.19) 9.22| 57 | 46
6.49%18.10 am. | 9.57] 7.0618.15) am, ' 9.53] 6. 4015.02' am. | 9.52| 57 @ 46
6.47:18 .11 0.21|10.35 7'.04?18.]0i 0.51110.26] 6.48 18.03 ©.33)10.25| 56 = 45
6.46 18.13| 1.30(11.18| 7.0218.18 2.03/11.08| 6.46 IS.05 1.48|11.06| 56 ' 45
6.4418.14| 2.39(12.10| 7.0018.19 3.1512.0}{ 6.44 IR.07 2.58|11.55| 55 . 45
6.4218.15 3.40(13.10| 6.57 18 .21 4.16/13.01] 6.42i18.09 4.03(12.53| 55 ' 45
6.40 18.16] 4.36|14.14] 6.5518.22 5.12/14.10] 6.40{18.10, 4 .5813.58| 54 45
G.3818.18 5.21(15.23| 6.53|18.241 5.53/15.23] 6.38(18.12| 5.42(15.10| 53 I 44
6.37 18.19] 6.02(16.34| 6.51/18.26] 6.20|16.30( 6.36/18.14| 6.18/16.24| 53 44
6.3518.20| 6.35|17.46| 6.40/18.28| 6. 58/17.56| 6.34/18.16: 6.52117.37| 52 ; 44
6.3418.22) 7.06|18.55] 6.47'18.20) 7.25/19.11| 6 .32(18.1& 7.1218 50| 51 | 43
6.32/18.23| 7.34|20.02| 6.4518.31] 7.4820.211 6.30(18.20 7.4119.58| 51 | 43
6.30/18.24| 8.02'21.08 6.42‘18.32 R.1121.32| 6.28{18.21; 8.0521.09| 50 | 43
6.28(18.25 8.30'22.10] 6.40/18.34| 8.34 22 38| 6.25/18.23 8.2722 16|50 | 43
6.26|18.26) 8.58,23.12| 6.38|18.36| 8.58 23 44] 6.23 18.24] §.3523.38| 50 | 42
6.24(18.27 9.29/am.| 6.36'18.37| 9.25 am, | 6.21 18.25| 9.03 am. |49 | 42
6.22|18.2010.03) (0.11] 6.3318.39° 9.56 0.46) 6.1018.26| 9.40 0.39|49 | 42
6.2018.31;10.43 1.10] 6.31 18 .40/10.34| 1.46] 6.16 18.2710.22; 1.34140 41
6.19 18 .30111.27) 2.02] 6.2¢ 18 .42/11.17| 2.38] 6.14|18.28!11.10] 2.22] 48 - 41
6.17 18.32/12.11 2.52| 6.27 18.44/12.01| 3.27{ 6.12/18.300'11.59 3.13| 48 | 41
6.16/18.33|13.12 3.35 6.24|18,4613.03 4.08] 6.10/18.33 12.54| 3.57] 47 | 41
6.14/18.35/14 .13 4.15| 6.2218 48 14.07 4.45] 6.07/18.3413.55 4.37]47 | 40
6.12|18.36:15.14| 4.54| 6.2018.50(15.13) 5.19 6.05.]8,35 15.00 5.12(47 ' 40
6.1018.3716.19 5.25| 6.18,18.51116.22| 5.46| 6.03 18‘3616.07‘ 5.40( 46 | 40
6.0018.38.17 27" 5.55| 6.16/18.5213.34| 6.11} 6.01|18.37 17.19' 6.07| 46 | 30
6.0718.39/18.34 6.24] 6. 1318 . 54 18.47 6.34] 5.50'18.38118.33 6.32]146 | 30
6.0618.40/19.46 6.51] 6.1118.5620.04 6.57 545618.39!19.47| 6.58| 45 | 39
6.03[18.41/20.58 7.23] 6.0918.5721 .21 7.24 5.54‘18.4021.04 7.25]45 ' a8

Moon are given in standard time for the places named.
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APRIL, 1907

mi GrEENwICH M. Noow | Hautrax... [Lat. 43° ’|QueBEc..... [Lat. 46 48"
w | B [~ . S1. Joun... | Long. 64 50 1 Long. 71 13
P % & ‘Equa_tion I -
:: E. E Sun’s ! Of:,’ﬂjn;e Sun Moon Sun Moon
<. g g Declination subtracted - . ‘
g 5‘ 5 iﬁggﬁ%i;?e Rises. Sets | Rises Sets R.isesi Sets Risesl Sets
N. Irn s. |h. mhm h. m.h. mJh, m h. m|h. m.lh. m.
91| 1| Mon. § 4°12711” 4 13.77 6.02 18.45!22.09! 7.59 5.26i18.1221,42‘ 7.16
92! 2 Tues. | 4 35 21 8 55,57 6.01(18.46|23.22 8.35 5.24118.13(22.58! 7.50
93 3 Wed. | 4 58 26 = 3 37.51 5.50'18 .47 am. 9.15 5.2218.15'am. 8.31
94, 4| Thur. | 5 21 26 ‘ 3 19.59 5.57‘18.49 0.35/10.03] 5.2118.16° 0.11 9.19
95‘ 5! Trid. | 5 44 20 ' 3 1.84 5.55{18.50! 1.41110.59 5.18 18.17‘ 1.14i10.16
96 6; Sat. 6 7 9 244,27 5.5318.51] 2.3812.01 I'.16§18.19 2.10:11. 20
97, 7| Bun. | 6 29 51 | 2 26.90] 5.51 18.52| 3.2813.07| 5.14|18.20: 2.58i12.29
98| 8/ Mon. | 6 52 27 ' 2 9.76( 5.49{18.53] 4.08/14.17| 5.12'18.22| 3.38/13.40
99' 9 Tuew. | 7 14 55 -1 52.86| 5.47118 55 4.43'15.28) 5.1018.23| 4.12(14.52
100‘10' Wed. | 7 37 17 ‘ 1 36,19 5.4618.56| 5.1316.36 5.08i18.24' 4.40‘16.05
101‘11 Thur. ] 7 59 31 1 19.8 5.44‘18.58 5.40!17.44 5.0618.26 5.06:17.12
10212 Frid. | 8 21 37 | 1 3.69 5.4318.59 6.0718.50] 5.0518.27 5.20/18.21
103'13‘ Sat. 843 54 | 0 47.86 5.41,19.00| 6.3219.54] 5.03.18.28 5.54/19.26
10414/ Bun, |9 523 0 22.35 5.40|19.01 7.00/20.58 5.01!18.30, 6.1920.31
105‘15| Mon. { 9 27 3, 0 17.15 5.3819.03| 7.2722.08 4.59 18.31I 6.4—8‘21.34
106_16| Tues. | 9 48 33 0 2.2§ 5.36‘19.04: 8.0023.01 4.57118.33; 7.2022 .34
1071171 Wed. (10 9 54 | 0 12.26] 5.34'19.05 8.35'23.56] 4.5518.34) 7.54,23.32
108'18| Thur. |10 31 4 | 0 26.43] 5.83319.06 9.16 am.| 4.54 18.35) 8.34| a.m.
109/19 Frid. |10 42 4 - 0 40,23 5.3119.08(10.03 0.50| 4.5218.37 9.21 0.23
110'20 Sat, [11 12 54 0 53.66) 5.29|19.09 10.55| 1.3% 4.50!18.38i10.13 1.13
111121 Sun. |11 33 32 | 1 6.68 5.27.19.11 11.51 2.19| 4.48 18.39‘11.10 1.52
112122 Mon. |11 53 58 © 1 19.29 5.2619.1212.50 2.58| 4.47 18.41'12.11 2.26
113 23 Tues. {12 14 13 ; 1 31,49 5.24/19.13|13.55; 3.29] 4.4518.4213.16: 2.57
114.24) Wed. [12 34 16 | 1 43.25 5.23/19.14115.02| 4.00] 4.43/18.4414 26| 3.25
115/25 Thur. |12 54 6 | 1 54.57] 5.21:19.1516.10| 4.2§ 4.41}18.45;15.36 3.52
116/26! Frid, J13 13 43 | 2 5.4 5.2019.16 17.28] 4.56] 4.40/18.46/16.49 4.18
117127 Sat. (13 33 7 2 15.79 5.1819.1718.35! 5.25 4.38 18.48/18.05| 4.45
11828 Sun. |13 52 18 | 2 25.67] 5.17|19.19.19.49 5. 56| 4.36 18.49(19.22| 5.15
11929 Mon. {14 11 15 | 2 356.04 5.1519.20|21.07 6,32 4.34 18 50/20.3209| 5.46
120(30| Tues, |14 20 59 | 2 43.90{ 5.1319.22(22.22| 7.10} 4.33 18.52/21.55| 6.24
............. o N
| | i '

Sranparp Tme.—The rising and setting of the Sun and
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APRIL, 1907

ToroNTO., . {Lat. 43% 40’ | Winxirec [ Lat, 49° 5%’ ] VANCOUVER {Lat. 49° (f E ] E
Long. 79 24 \Long. 7 7 [ Vicrorta... |Long123 12 | § | %

: P A

Sun Moon Sux I Moon Suy ‘ Moon ;: -]

o A

| ’ : | A |

Rises‘ Sets | Rises | Bets | Rises = Sets Rises | Sets | Rises Sets ; Rises Sets : | E

i |
h, m.‘h. m.|h. m.h. m.|h. m.|h. m.‘h. m.h. mlh m/h m b m b m hm,|°”’
‘{ 1 24 8848
6.0118.4322,00) 7.56 6.07 18.5022.36° 7.52 5.52|18 4222 20y 7.52] 45s.: 387
6.0018.44.23.22 8.33) 6.0519.00.23.54| 8.26] 5.51'18.43'23.39/ 8.26| 45 | 38
5.5818.45| a.m. 9.17] 6.03 19.02| aan. | 9.07] 5.49/18.45 a.un. . 9.05| 45 ~ 37
5.56/18.47| 0.33.10.05] 6.01/19.03° 1.09° 9.55| 5.47/18, 0.52| 9.511 45 | 37
5.54!18.48 1.36|11.02] 5.59 19.04‘ 2.12|10.52F 5.4518.47 2.00110.46| 45 ‘ 37
5.5218.49. 2. 32/12.06] 5.57,19.06 3.08'12.00| 5.43(18.49 2.57‘11.48 44 | 37
5.50 18 50| '3.2013.13] 5.55(19.07 3.53|13.12| 5.41118.50' 3.43/12.57] 44 ‘ 36
5.48/18.51| 4.0214,22| 5.53119.09] 4.32|14.25| 5.30/18.52; 4.21 14.09] 44 © 36
5.46/18 52 4.37|15.31| 5.50.19.10! 5.02/15.39] 5.36/18.53| 4.51{15.221 44 38
5.4518.53 5.0816.40] 5.4819.12 5.29/16.53] 5.34/18.55! 5.20/16.33| 44 35
5.43.18.55| 5.36 17.46| 5.46/10.13| 5.52[18.04] 5.32,18.56 5.43 17 .44| 44 ‘ 35
5.42/18 56| 6.0118.52| 5.4419.15 6.11|19.14] 5.30{18.58 6.07.18.52| 44 | 35
5.40'18.57 6.29(19.56] 5.4219.17 6.3520.22| 5.28/19.00| 6.29/20.01| 44 | 34
5.3918.58 6.56/20.58] 5.40(19.18 6.58|21.29| 5.2619.01 6.53/21.07] 44 | 34
5.3719.00| 7.2721.59] 5.38(19.20 7.25/22.32| 5.2419.03 7.1022.13/ 45 | 3¢
5.35119.01 8.0222 .58 5.36 19.21| 7.56/23.34] 5.22(19.04 7.4923 15 45 33
5.33 19,02, 8.38|23.54] 5.3419.23 8.29 am.| 5.20{19.06 8.23| am.| 45 | 33
5.3219.03 9.20 am.| 5.32/19.24 9.10| 0.31} 5.18/19.07. 9.02| 0.14] 46 | 33
5.30(19.0510.07, 0.45] 5.30(19.26| 9.56| 1.21| 5.16/19.00 9.4%| 1.08[ 46 | 32
5.2819.06(10.59| 1.33| 5.2819.27/10.49| 2.08| 5.14'19.10,10.40 1.55 46 | 32
5.26119.0711.56 2.14] 5.26]19.2011.49. 2.44] 5.12(19.12(11.39 2.36| 46 : 32
5.25/19.08 12 .57) 2.51| 5.24(19.30,12.53] 3.18] 5.10(19.13/12.41| 3.10{ 46 | 32
5.23'19.09/13.59( 3.24; 6.22'19.32(14.00| 3.47 5.08/19.1513.48| 3.39} 46 | 31
5.2219.10'15.06" 3.54] 5.2019.3315.11| 4.12( 5.06[19.16 14.58 4.08]| 46 | 31
5.20 19.11216.14‘ 4.23| 5.18)19.3516.24] 4.36] 5.04119.18[16.10' 4.35| 47 | 30
5.1919.12 17.25‘ 4.52} 5.16|19.36/17.41| 5.00| 5.02{19.19(17.23. 4.58| 47 : 30
5.1719.13'18.38 5.22] 5.14'19.38/18.59| 5.25 5.0019.21[18 .41 5.25| 48 | 30
5.16/19.1519.52. 5.54] 5,12 19.39:20.18| 5.53| 4.58/19.22(20.00| 5.52} 48 | 20
5.14/19.16/21.07| 6.29] 5.10{19.41 21.37! 6.23| 4.56/19.24/21 .21| 6.25| 40 | 29
5.13'19.18122,20| 7.08; 5.00(19.43i22.55 6.58| 4.55/19.26'22.39) 7.00[ 49 | 29
Joo]en, |-

Moon are given in standard time for the places named.
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MAY, 1907

- GrEExwIcH M, Noown | HaLlFax, .. {Lat. 45° (" [(JUEBEC... .. {I_at. 46248
Z | £ E S1. Jonxn,,, | Long 64 50 Long. 71 13
=5 |0 o ; : ;
Lo = Equation .
Bim o ox Sua's og Tijmc Svn Moon SvN Moon
: ! i: 2 Declination a.dgedeto T — . i
w o - Mean Time Rises‘ Sets | Rises | Sets | Rises | Sets | Rises | Sets
alA a | ‘
N. m. s [homih mih moh, mfh. mJhe moh, muh, m.
121 1| Wed. |14°487 28" 2 52.21| 5.10/19.23[23.33| 7.56f 4.5118.53 23 .08 7.15
122) 2| Thur. (15 6 42 | 2 59.99] 5.09|19.25/ am. | 8.50] 4.30:18. 54 a.m. 8.10
123| 3| Frid. |15 24 41 | 3 7.20| 5.08/19.26 0.35 9.52] 4. 28 18.55| 0.07| 9.14
124; 4| Bat. [15 42 26 | 3 13.85] 5.06.19.27 1.27/11.00{ 4.26 18.57| 0.59/10.23
125 5| Sun. {15 59 55 | 3 19.93| 5.0519.2% 2.10:12.09] 4.25:18,58] 1.40(11.35
|
126) 6| Mon. |16 17 8 | 3 25.43| 5.03(19.29 2.47:13.17] 4.23(18 .59 2.14 12.46
127 7| Tues. |16 34 5 3 30.36] 5.02/19.31 3.16:14.26] 4.22019.01! 2.43/13 .56
128| 8| Wed. |16 50 45 3 34.70 5.01/10.32. 3.4515.431 4 .20019.02 2.10 15.04
129 9| Thur.q17 7 9 3 38.47] 4.59:19.33| 4.10/16.38} 4.19{19.02 3 34 16.11
13010} Frid, |17 23 16 | 3 41.647 4.58.19.35 4.35(17.40] 4.18/19.05 3.58(17.17
131i11: Sat. |17 39 5 | 3 44.24: 4 57/19.36| 5.01[18.47] 4.16/19.06 4.23'18.22
132'12 Sun. (17 54 37 | 3 46.27| 4.56/19.37| 5.35(19.50| 4.15/19.07 4.4919.25
13313 Mon. (18 O 51 | 3 47.72{ 4.54{19.38] 5.59/20.52| 4.1440.09- 5.19 20.26
134 14 Tues. (18 24 46 | 3 48 .59 4.53119.39| 6.30(21.47 4.12(19.10 5.53/21.25
135156 Wed. |18 39 22 | 3 4%.90] 4.5219.41| 7.12/22 .43 4.11i19.11 6.32/22.19
|
136 16 Thur.;18 53 41 | 3 48.65] 4.51:19.42 7.57/23.33| 4.10:19.12 7.17/23.08
137 17 ¥rid. 19 7 39 | 3 47.84] 4.50({19.43| 8.46) a.m.{ 4.08[19.13 £.0823.50
138 18 Sat. (19 21 19 | 3 46.48| 4.49(19.44| 9.41) 0.17| 4.08/19.15 0.03i a.m.
13919 Sun. |19 34 39 | 3 44.57] 4.48|19.45/10.38| 0.57 4.06,19.16 10.03] 0,27
140 20i Mon, (19 47 39 | 3 42.14 44719 .46/11.40 1.29] 4 0519.1711.16! 1.00
141 21! Tues. 1200 0 17 | 3 30.17; 4.46/19.47112 . 44| 2. 00 4.04119.18 12.12] 1.98
142 221 Wed. |20 12 36 | 3 35.67, 4.45 19.48:13.49 2,28 4.03(19.1913.21] 1.55
143 23! Thur. |20 24 34 | 3 31.66] 4.44/19.4914 55 2. 56| 4.02:19.20 14.30F 2.21
144;24. Frid. |20 36 11 | 3 27.14] 4.43|19.50 16.10| 3.23| 4 .01j19.92 15.42) 2.45
145{25, Sat. {20 47 27 | 3 22,111 4.42/19.51 17.14| 3.52| 4.00/119.23 16.59| 3.13
146(26, Sun. 20 58 21 1 3 16.50] 4.4219.5218.42| 4.24| 4.00(19.24 1%8.18 3.44
147|127, Mon, {21 8 54 3 10.57| 4.41/19.5320.00! 5.02| 3.509(19.25 19.34) 4.21
148(28) Tues. 121 19 5 3 4,08) 4.40/19.54 21.13! 5.44| 3.58(19.26 20.50| 5.04
149(29! Wed. [21 28 53 2 57.11] 4.38/19.5522.22] 6.371 3.57/19.27 21 57| 5 57
15030i Thur. |21 38 20 ‘ 2 49.67) 4.39/19.55 23 .221 7.38] 2,56 19.28522.53 6.58
l5l|31} Frid. 121 47 24 2 41.76] 4.38/19.56 a.m.| 8. 48 3.5619.29|23 .39 8.08
I I :

STANDARD T1ME-—The rising and setting of the Sun and
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MAY, 1907

TORONTO... {Lat. 43° 40" | WinnipEG [ Lat. 499 53/ V.»\NCOUVER{Lat. ag° o | & %
Long. 79 24 Y Long. 97 7 | Victoria... | Long.123 12 = 3

o 2l

Sux ‘ Mook Sun Moor Sun Moon % S
— ‘ - S
Rises! Sets . Rises | Sets | Rises | Sets ! Rises ; Sets Risesl Sets | Rises | Sets 2 E
he moh, mbh. mjh. mh m|bh, m h m h m.fh. mth. m|h m. h. m. h.m.' o
' \ 1 24 8848
5.1119,19(23.31| 7.58[ 5.07(19.44] a.m. | 7.49| 4.53|10.27-23 51| 7.45| 49s. 29"
5.10/19.20| am. | 8.55] 5.05/19.46| 0.07! 8. 44] 4.52119. 28 am. | 8.37| 50 29
5.08/19.21] .30 9.57 5.03/19.48| 1.06| 9:47| 4.5019.30] 0.54/ 9.40| 50 | 28
5.07/19.22) 1.22(11.068] 5.01:19.49: 1.56/10.59] 4.4819.31} 1.4510.48]) 50 | 28
5.05/19.23° 2.05(12.15] 5.0019.51 2.3512.12] 4.47/19.33| 2.24 11.59 51 28
5.04/19.24 2.40(13.24| 4.58/19.52 3.06[13.25| 4.45/19.34| 2.57|13.12| 51 27
5.03/19.26 3.12/114.32| 4.56/19.54 3.33|14.38| 4.43/19.35| 3.24(14 23| 52 27
5.01/119.27 3.41|15.38] 4.55/19.55 3.57|15.48] 4.42/19.36] 3.46(15.33| 52 27
5.00119.28 4.07|16.42| 4.53]19.57 4.19(16.57| 4.40(19.3%8 4.11|16.40| 53 27
4.59/19.29 4.33(17.47| 4.52(19.58 4. 40(18.06( 4£.39 19.39; 4.33{17.45] 54 26
4.58/19.30 5.01|118.50] 4.5019.59 5.03!119.13| 4.37|19.40| 4.57(18.56] 54 26
4.56/19.31 5.29|19.51] 4.4820.01. 5.27{20.19| 4.36(19.41| 5.23(20.01| 55 26
4.56519.32) 6.00(20.50| 4.47 20.02; 5.55(21.22( 4.35/19.42| 5.48/21 05| 56 26
4.54'19.33] 6.36:21 .48} 4.46:20.04| 6.27]22.22] 4.3419.44" 6.21|22.05] 56 + 25
4.53,19.35] 7.1522.40] 4,44/20.05] 7.0423.16| 4.3219.45 6.5923.01] 57 = 25
4.52|119.36 8.02/23.29 4.43‘20‘07. 7.50| a.m. 4.31.19.47 7.42|23.50] 58 25
4.51(19.37, 8.51| am. 1 4.41°20.08 &.40] 0.05] 4.29(19.48j 8.32 a.m. | 58 25
4.50019.38| 9.46| 0.13] 4.4020.00 9.37| 0.47] 4.28/19 49| 9.26 (.34| 5% , 25
4.49 19.39/10.45; 0.51] 4.39/20.11{10.38 1.23] 4.27°19.51 10.26| 1.10[ 59 | 24
4.48/10.40'11.46| 1.26 4.38‘20.]2‘1].43 1.54) 4.2619.6211.31) 1.42| 60 | 24
4.47119.41.12 .50 1.56 4.36 20,13 12.52 2.20 4.2419.53‘12.37 209160 24
4.46:19.42|113.56! 2,25} 4.3520.1514.08; 2.44[ 4.23/19.55'13.46 2.35/ 61 | 24
4.4519.43115.03; 2.52] 4.34(|20.16/15.15] 3.07] 4.2119.56 14.59; 2 59} 62 ., 23
4.44119.44 16.13 3.19] 4 33120 17'16.31| 3.30| 4.20/10.57 16.12| 3.24| 63 | 23
4.44|19.4517 .27 3.491 4.3220.19 17.50! 3.55] 4.19(19.59(17.42| 3.49| 64 23
4.4319.46|18 .44 4 .22 4,3120.20119.12 4.23] 4.1820.0018.53 4.19|65 | 23
4.42/19.47 19.58) 5.02| 4.30(20.21 20.31| 4.58} 4.17.20.01 20.15 4.54| 66 L 23
4.4119.48 21..13| 5.47 4.29.20.2221.49 5.39] 4.16/20.02 21,32 5.34| 66 23
4.:41'19,49)22 18] 6.42| 4.28]20.23;22.56| 6.31 4.1520.03)22. 42 6.26] 67 22
4,40 19.49(23 .16, 7.43} 4.27|20.24(23 .51 7.32| 4.14120.05/23 .40; 7.26| 68 | 22
4.40/1%.50 am. | 8.51| 4.26|20.25; am. | 8.42[ 4.1320.06 a.m,| 8.34| 69 22

: |

Moon are given in standard time for the places named.

19

© The Royal Astronomical Society of Canada



JUNE, 1907

: ml GrexnwicH M. Noo~N | Havirax... {Lat. 45° 0" [QURBEC. .. .. {Lat. 46° 487
p | B o | ST. JoBN... | Long, 64 50 Long. 71 13
=% 8§ - Equation )
Eel & of Time to i ]
L h‘ - Sun's beaddedto Suwn Mooxn Sun | Mooy
: g : Declination|gybtracted ‘ ‘
5 E| 5 Me?:’{‘?me Rises | Sets | Rises | Sets Rise,s.i Sets ‘Rises| Sets
‘ N. m. s, f|h m.!h. mih m. h, m.|h. m,|h. m.h, m, h. m.
152 1| Sat. |21°56° 57| 2 33.42| 4.37/19.57° 0.10 9.56 3.5519.30 am. 9.22
153 2| Sun. |22 4 24 | 2 24.62] 4.36'19.58) 0.49{11.08] 3.54/10 3 0. l7| .35
154" 3° Mon, |22 12 19, 2 15.42| 4.36/19.59 1.22(12.19] 3.54 19.32 0.48'10.47
155. 4 Tues. |22 19 51 | 2 5.81| 4.36(20.00! 1.50'13.25| 3.53/19.32 1.16 12.06
1561 51 Wed. |22 27 00 | 1 55 81[ 4.35(20.00; 2.1614.33] 3.53/19.33 1.40‘14.02
157i 6| Thur.|23 33 46 | 1 45.44| 4.3520.01 2.40‘15.36 3.52/19.34| 2.03.15.09
158 7| Frid. |22 40 08 | 1 34.74) 4.34/20.02 3.06 16.40] 3.5219 .35 2.°8|16.12
159 8 Jat. [22 46 06 | 1 23.70| 4.34/20.03 3.32i17.42 3.5119.36 2.53'17.17
160 9 Sun. (22 51 40 ; 1 12.38] 4.3420.03| 4.0118.44| 3.51|19.36; 3.21 18.18
161‘10 Mon, (22 56 50 | 1 0.78| 4.34 20.04_ 4.33'19.43] 3.51|19.37| 3.54/19.19
162 11° Tues. |23 01 36 . 0 48.931 4.33/20.04| 5.10/20.39] 3.5119.3% 4.30/20.14
163,12 Wed. {23 05 58 | 0 36.86| 4.33/20.05| 5.53/21.30| 3.50/19.38 5.12 21.05
164|13 Thur.[23 09 55 | 0 24.57| 4.3320.05 6.40'22.16] 3.50/19.39 6.01.21.49
16514| Frid. |23 13 28 | 0 12.11 4.33/20.06, 7.3222.57| 3.50/19.39 6.55/22.99
166‘15 Sat, |23 16 36 ' 0 0.48] 4.32(20.06] 8.29i23.33( 3.50119.40| 7.54 23.02
167°16| Sun, (23 19 20 | 0 13.22]| 4.3220.07| 9.29 a.m. | 3.50/19.40 8.55:23.381
168 17| Mon. (23 21 38 | 0 26.04| 4.32 20.07:10.31 0.04] 3.50{19.41, 7.5923.59
169.18) Tues. [23 23 32 | 0 38.94) 4.32(20.08'11.36 0.41| 3.50/19.41 11.04 a.m.
170i19 Wed. |23 25 02 ' 0 51.89] 4.32(20.08/12 41| 0.5% 3.50|19.42(12 .11, 0.23
171‘20‘ Thur, |23 26 06 | 1 4.87] 4.32(20.08[13.49] 1.24 3.56019.42(13.22 0.47
17221 Frid. |23 26 46 | 1 17.85| 4.32 20.09(14.58 1.51| 3.50/19.42'14 34| 1.14
173 22" Sat. |23 27 01 | 1 80.%80| 4.3320.09'16.12 2.20| 3.51|10.42 15.49 1.41
17423 Sun. |23 26 51 : 1 43.72] 4.33/20.0917.29 2.54| 2.5119.43 17.08| 2.13
175(24. Mon. (23 26 16 | 1 56.57| 4.83/20.09(18.47; 3.33| 3.51 19.4318 24| 2.53
176125 Tues. [23 25 16 | 2 9.33] 4.33(20.09/20.01| 4.21| 3.51/10.43 19.37 3.40
177,26 Wed. (23 23 52 | 2 22.00] 4.3420.09/21.06| 5.18] 3.52/10.43 20.40° 4.38.
Thur. |23 22 03 | 2 34 57| 4.3420.09/22.01! 6.24 3.52119.43|21 .32 5.47
17928| Frid. |23 19 50 | 2 46.98| 4.35:20.09122 47 7.34| 3.53'10.43 22.15) 7.02
180-29| Sat. |23 17 11 | 2 09.25| 4.3520.0023.23 8.52| 3.5219.43 22.48| 8.18
181‘30 Sun. |23 14 09 3 11.35 4.35:20.00:23, 53 10.04] 3.5319.438(23.19| 9.31
; ! S |
| ............... e e
| 3 i

STaNpaRD [IME~—The rising and setting of the Sun and
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JUNE, 1907

DecL. oF PoLARIS|

TORONTO.. . {Lat. 43° 40" | WIiNNIFES {Lat. 40° 53 VANCOUVERJLat. 40° v E
Long. 79 24 Long. 97 7 | VicToria... [ Long.123 12 =
N T o )
Sux I Moox Sun MooN SuN Moox I:
2
Rises | Sets 'Rises.‘ Sets [ Rises | Sets | Rises | Sets ] Rises | Sets | Rises | Sets :
h. m./h. m./h. m.|h. m.fh. m.lh. m.h. m.}h. m.|Jh. m.h. m.|h. m.'h. m.lh.m.
1.25
4.39119.51 0.03|10.03| 4.25,20.27| 0.36) 9.58| 4.13]20.07! 0.26| 9.47| 9s,
4.38:19.520 0.43|11.15} 4.2520.28) 1.10.11.13] 4.1320.08] 1.0211.02| 9 |
4.3%19.53 1.16°12.24] 4 .24/20.29] 1.38|12.27( 4.12|120.09| 1.32.12.13| 10 °
4.38119.54) 1.4613.31] 4.23(20.29: 2.04[13.39] 4.11.20.09| 1.5513.23] 11
4.37)19.54] 2.13/14.35] 4.23:20.30 2.26:14‘48 4.11)20.10| 2.18(14.32{ 12
4.37/19.55| 2.38/15.39] 4.2220.31| 2.46/15.57] 4.10(20.11 2.40(15.40] 13
4.36|19.56: 3.0516.400 4.22120.32| 3.09/17.02] 4.10/20.12; 3.02/16.46] 14
4 36119.57 3.31\17.43{ 4.21|20 33| 3.31/18.10 4<09‘20,]3 3.25:17.51] 15
4.86:19.57 4.02]18 42| 4 .21|20.34! 3 .58/19.13| 4.0920.14] 3.53 18.57| 16
4.36.19.58 4.3619.42] 4.20(20.35 4.28(20.15] 4.08:20.15| 4.22/19 58] 17
4.35(19.58) 5.13.20.37| 4.2020.35 5.0321.12] 4.08/20.15, 4.56|20.57] 18
4.35/19.59) 5.57)21.26( 4.20 20.36 5.4522.03] 4.08|20.16. 5.38/21.48| 19
4.35(19.59] 6.46(22 12| 4.20 20.37: 6.3422.47] 4.08|20.17} 6.2522 34| 20 -
4.35120.00] 7.38(22. 52| 4.19:20.37| 7.28[23.25] 4.07|20.17| 7.1923.13] 20
4.35)120.00) 8.36(23.27( 4.19/20.38| 8.28(23.56] 4.07/20.18| §.18 23.45]| 21 .
i
4.35(20.01| 9.35|23.57| 4.19/20.38| 9.31| a.n. | 4.07]20.18 9,19: aan. | 22
4.35(20.0110.37| am. | 4.19/20.39(10.37| 0.23] 4.07(20.19(10.24 0.14| 23
4.35(20.02111 .40 0.27] 4.19(20. 3911 .45 0.49] 4.07;20.1911.29, 0.39) 24
4.35(20.0212.45| 0.54f 4.19(20.39(12.55) 1.11] 4.07 20.19(12.40, 0.52} 25
4.35)120.02(113.54| 1.20] 4.1920.40(14.08| 1.32| 4.0720.20{13.50| 1.25]{ 26
f
4.35(20.03/15.04| 1.49] 4.20/20.40(15.24| 1.57 4.08:20.201.5.04 1.500 27
4.36|20.03(16.17| 2.19] 4.20(20.40(16.42| 2.22| 4.08:20.20116.23| 2.17| 28
4.36|20.03117.33| 2.53] 4.20[20.4118.03| 2.51| 4.08:20.21117 44| 2 48|29 .
4 .36|20.03:18 .47 3.35] 4.2020.41(19.22| 3.28| 4.0820.21:19.04| 3.24) 30
4.3620.0319.58 4.23 4.2-1_20.41 20,350 4.14] 4.0920.21:20.20| 4.09| 31
4.37.20.03{21.01] 5.28 4.21520.41 21.38) 5.11 4.09’20.2121.27 5.071 32
4.37/120.03(21.55 6.30] 4.21:20.41(22.29| 6.20| 4.09.20.2122.19| 6.12| 33
4 .38120.03|22.40| 7.44| 4.22/20.41|23.10] 7.37] 4.10:20.21123.01| 7.25| 34
4.38/20.03|23.16| 8.56( 4.22|20.41:23.41| 8.54| 4.10:20.21|23.33) §.42| 35
4.3820.03(23.4910.09; 4.23|120.41 a.m, [10.11 4&1;20.21 a.m. | 9.58] 36
: ‘!
|

Moon are given in standard time for the places named.
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JULY, 1907

. GrEENWICH M, Noon | Haurrax... [ Lat. 45° 0’ QuEesre.... {la.t. 46° 487
2o = . . ST. Joun... | Leng. 64 50 Long. 71 13
<z g i
g |§ ; | Equation :

e | = i Sun’s ‘ ottc"r%)rge Sus Moox Sun i Moon
: ! 2 : Declination]sub_tracted | - — T
5 5 5 ‘Me;?%me Rises | Sets iRiSﬁS! Sets | Rises  Sets RISCS‘ Sets
N. . & |h mh m.lh. m. h. m.jh, m.h m.h moh m,
182 1| Mon. [23°10742% 3 23.26| 4.36(20.09 a.m. |11.14] 3.54/19.43 23 45[10.44
183 2i Tues, |23 6 50 = 3 34.95{ 4.36120.09 0.20112.22| 3.5519.42 a.m. |11.53
184 3| Wed. (23 2 35, 3 46.41| 4.37)20.09 0.47'13.28] 3.5510.42 0.09-13.00
185/ 4| Thur.[22 57 53 | 3 57.61| 4.38/20.09) 1.11:14 32| 3.56i19.42| 0.33:14.05
186) 5| Frid. |22 52 51 | 4 8.55| 4.3820.08 1.37|15.35] 3.5719.42 0.5%8/15.09
1871 G| Sat. [22 47 23 ' 4 19.17| 4.39/20.08 2.05/16.37| 3.57 19.41 1.26/16.13
188 7| Bun. (22 41 32 ' 4 29.47| 4.40/20,08, 2.35(17.36| 3.58 19.41| 1.56/17.12
I8 8 Mon. [22 35 17 4 39.43| 4.40'20.07| 3.10018.33| 3.5919.40| 2.30/18.09
190, 9| Tues. |22 28 38 | 4 49.01] 4.4120.07) 3.51'19.26] 4.0019.40| 3.1119.02
191i10) Wed, |22 21 36 | 4 58.21| 4.4220.06| 4.37.20.14| 4.00/19.3% 3.57.19.49
19211 Thur {22 14 11 | 5 7.01 4.422006? 5.2820 58] 4.01'19.39 4.50:20.29
19312 Frid. |22 6 23 A 15.37( 4.43120.06 6.23:21.34] 4.0219.38 5.46(21.05
194:13| Sat. |21 58 12 | 5 23.27| 1.44[20.05 7.22/22 06] 4.0819.38| 6.47|21.35
195!14 Sun. {21 49 39 | 5 30.72[ 4.45/20.04 8.23/22.35] 4.04 19.37| 7.50(22.03
196(15) Mon. |21 40 43 | 5 37.66| 4.46:120.04 9.26|23.01] 4.0519.36| 8.56,22.28
197116) Tues, |21 31 25 5 44.11 4,47|QO.U3_10.3() 23.28 4.()6%]9.35‘10.00'22.52
198%17 Wed. |21 21 45 © 5 50 03] 4.47)20.03.11.35|23. 54 4.07:19.3511.08 23.16
19918 Thur. |21 11 43 @ 5 55.43| 4.48(20.02:12.4F a.m, | 4.08{19.34:12.16 23 .42
200019 Frid. |21 1 20 . 6 0.29| 4.49:20.01.13 .52 0.20| 4.0%/19.33 13 .29 a.m,
20120 Sat. |20 50 35 6 4.58 4.50-20.00:15 03] 0.51] 4.10/19.32:14 .42 0.11
20221 Sun. 20 39 29 | 6 8.30| 4.51:19.59(16.21° 1.27] 4.11[19.31 15.5% 0.45
203,22 Mon. (20 28 3 | 6 11.45] 4.52'19.56/17.35 2.07| 4.12019.3017.12 1.27
204123 Tues, (20 16 15 | 6 14.03| 4.5319.58/18 44 2.59] 4.13[19.20 18.20 2,18
205124 Wed. (20 4 8 | 6 16.02| 4.5419.57119.46 4.00] 4.14(19.2 ‘19,18 3.21
20625 Thur. |19 41 40 | 6 17.43] 4.5519.56:20.36 5.10| 4.15/19.2 ’().Oﬁ 4.34
207 26 Frid, [19 38 53 | 6 15.26] 4.56 19.5521.1& 6.25| 4.17 19.26!20.45 5.51
208, ‘)7\ Sat. |19 25 46 | 6 18.50] 4 57 19,5421 .52 7.40| 4.18 19.2521 18 7.08
209 28| Sun. |19 12 20 , 6 18.18 iLng‘lg 53122 22| 8.56 4.1919.24 21 .46) 8.24
210;29| Mon. [18 58 34 | 6 17.24] 4.50/19.52(22.54{10.07| 4.2010.2222 12 .38
211|130 Tues, |18 44 30 | 6 15.74| 5. Ol‘lq 51123, 1511 15| 4.21 19.21 22 .37|10.47
212:31 Wed. |18 30 8 6 13.66] 5.0319.4023. 32 12.21 4.2719 1923, 00i11.54
|

STANDARD TIMF —T'he rising and bettmg of the Sun and
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JULY, 1807

TorRONTG... [Lat, 43° 40 | WinnieEs {Lat‘ 49° 53 [ Vancorves [Lat. 49° o' % E
1 Long. 79 24 Long. 97 7 | VicTowia... | Long.123 12 IR
s A
Sun Moon Suw Moon Sun Moon pé =
I — i . k)
Risesi Sets | Rises | Sets | Rises | Sets Risesi Sets | Rises | Sets | Rises | Sets : i g
h, m.h, m.h. m./h. m.fh. m.}h. m.|h, mh, b moh b mub. mhm ©
. 1.2518848
4.39(20.03) a.m.11.19| £.23:20.40| 0.08/11.26) 4.12/20.20| 0.00(11.11| 37s.| 20"
4.39|20.03| 0.16 12.26( 4.24,20.40] 0.31112.38| 4.13/20.20| 0.23(12,21| 38 20
4.40(20.03] 0.43/13.31| 4.25/20.40| ¢.53)13.47| 4.14/20.20! 0.48113.30| 39 ©20
4.41120.03° 1.09/14, 34} 4 26(20.35| 1.15{14 .55 4.1520.19 1.10'14.38/40 | 20
4.41 2(0.02; 1.36 15.35) 4.26|20.39] 1.37|116.01| 4.15/20.19 1.31.15.44| 41 20
! [
4.4220.02 2.06/16.3%] 4.2720.39| 2.03|17.07| 4.16/20.19 1.58/16.47|42 | 20
4.4320.02] 2.38/17.35] 4.28 20.38| 2.31|18.08] 4.17|20.18 2.24|17.50443 | 20
4.4320.01 3 13/18.32| 4.29 20.38| 3.03/19.07| 4.18|20.18| 2.59(18.50¢45 | 20
4.44 20,01 3.55/19.23] 4.30 20.37| 3.43|20.00| 4.19(20.17' 3.36/19.43]46 | 20
4.45*20.0@ 4.42|20.101 4.31 20.36| 4.2920.46 4‘20120.16 4.22120.321 47 | 20
4.4520.00 5.33120.52] 4.31 20.36) 5.22:21.26 4,20120.16 5.14121 131 48 | 20-
4.46!20.00 6.29/21.19] 4.3220.35] 6.20/22.00| 4.21 20.15 6.10/21.48] 49 | 20
4.4719.5% 7.2822.01 4.3320.34i T.23122.28) 4.2220.14 7.1222 18|49 | 20
4.48 1958 8.3022 311 4.3520.34, 8.28)122 54| 4.23 20.13 8.16/22 43| 50 | 20
4.4919.58 9.33:22.55] 4.46 20.33| 9.36|23.16) 4.2420.12 9.21)23.07| 51 20
| I
4A50|19.57 10.35'93.24] 4 .37 20.52(10.43(23 .38 4.2520.111]0.27‘23.30 a2 | 2]
4.50(10.5711.41.23.51{ 4.3820.31|11.53| a.m. | 4.26 20 .10|11.37|23.55) 563 | 21
4.51119.56{12.47 aam. | 4.39:20.30(13.04| 0.00] 4.27/20.09/12.47| a.m. § 54 | 21
4.52|19.55 13.57 0.18] 4.4020.2%14 . 20| 0.23] 4.2820.08/14.01| 0.18} 56 | 21
4.53i'19.54 15.08) 0.449] 4.41\20.28115.36) 0.50{ 4.2920.07(15.17; 0.441 57 | 21
4.5419.53:16.22) 1.26] 4.43:20.27 16 55 1.22(.4.31)20.06 16.2%7‘ 117158 | 21
4.5519.5317.35] 2.10[ 4.44 20.26/18 .09, 2.02 4.32‘20.05!17.53 1.68] 59 | 21
4.5619.5218.41' 3.03] 4.4520.24/19.18] 2.52 4.3320.03119.04i 2.47160 | 21
4.57119,.51:19.41 4.06] 4.46 20.23/20.17| 3.55] 4.3420.0220.05. 3.48] 61 21
4.58‘19.5020.30‘ 5.17[ 4.48(20.22/21 .03| 5.08 4,3620.01_20.53 4.58|62 | 22
4.59‘19.4921.11‘ 6.32] 4.46|20.21 21.3% 6.28] 4.37(20.00|21.31| 6.15] 63 232
5.M)19.48|21 46| 7.47 4.50.20.1922.09 7.48] 4.38|19.58(22 02! 7.34] 64 | 22
5.0119.47,22.17) 9.00] 4.51°:20.18 22 34: 9.05| 4. 39119, 57122 28 8.50| 65 | 22
5.02.19.46:22 .4510.12] 4.53 20.17 22 .5710.22} 4.41'19 .54 510.071 66 | 22
5.0319.4523 12|11, 19 4.5420.1523 10|11 .33( 4.4219.56 23 . 13/11. 16§ 67 | 22
5.0419.43 23 38|12.24| 4.56 20.14;23,40]2.43 443‘19.55‘323.36 12 26868 1 22
l ' . !

Moon are given in standard time for the places named.
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AUGUST, 1907

‘ - Greenwick M. Noon | Havirax,.. [ Lat.  45° 0'[QuUEBEC..... [Lat. 46°48°
o ; : - e} St. JonnN... | Long. 84 50 1 Long. 71 13
5 ‘EGI § Equation
R-Y Sun's Oit;r]l;;‘e Sun Mocn Sux Mooy
S : : Declination subtracted | |
S 5 S Meg’?%me Risesi Sets | Rises Sets | Rises | Sets | Rises | Sets
N, m. s | m.‘h. m.th. m.h. m.fh. m b m|h m|h m.
213: 1, Thur. {18215 277| 6 10.98| 5.03'19.48 a.m. |13.26 4.24‘19.18 23.28[12.59
214 2/ Frid. }18 0 28 1 6 7.73| 5.04:19.47 0.0814.28 4.2519.17 23.57|14.04
215 3| Bat, [17 45 11 6 3.87] 5.0519.46, 0.37 15.29] 4.2619.16) a.m. |15.04
216| 4| Sun. |17 29 37 . 5 50.45| 5.07(19.45 1.10‘16.28 4.27/19.14| 0.31116.03
217° 5 Mon. |17 13 46 | 5 54.42| 5.08!19.43 1.50(17 .24 4.29/19.13| 1.10/16.58
218 6| Tues. [16 57 38 | 5 48.82} 5.09/10 .42 2.34E18.12 4.30:19.12| 1.53(17 .46
219 7| Wed. |16 41 13 ' 5 42.16| 5.10/19.41, 3.23|18.56| 4.31(19.10| 2.45/18.29
220| 8 Thur. |16 24 33 . 5 35.83 5.11'19.39) 4.17119.37] 4.32(19.09! 3.40,19.07
221 9 Frid. {16 7 36 | & 28.45 5.1219.38] 5.1420.09] 4.34'19.07 4.41|19.39
22210 Sat. {156 50 24 | 5 20.49] 5.13:19.36' 6.17 20.39 4.3519 06| 5.43|20.06
223;]1 Sun. |15 32 57 5 11.95] 5.14[19.35' 7.19|21.05] 4.36(19.04 6.46/20.32
224|120 Mon. {15 15 14 | 5 2.82] 5.15'19.33| 8.24121 .33] 4 .37|19.02 7.52\20,57
225|113 Tues, |14 57 17 | 4 53.12] 5.17 19.31| 9.28.21.58 4.3019.01| 9.00/21.21
226 14| Wed. (14 39 06 | 4 42 .85] 5.18 19.30'10.34,22.23] 4,40 18.59(10.07|21.45
227 15| Thur. |14 20 41 . 4 32.021 5.19/19.28'11.41|22 .52 4 41|18.57(11.16(22.12
228|16| Frid. 14 2 2 | 4 20.62| 5.20119.26/12.51(23.33} 4.43(18,56,12.20,22 44
220°17; Sat. |13 43 9| 4 8.68] 5.2119.24{14 .04 - am. | 444118 54/13.41(23 .21
230:18 Sun. (13 24 4 | 3 56.19) 5.2219.23'15.17 0.01| 4.4518.52/14 . 54| a.m.
231{19) Mon. |13 4 46 | 3 43.19] 5.23{19.21 16.25. 0.47| 4.47]18.51/16.02! 0.07
232(20) Tues, |12 45 16 | 3 29.65 5.24(19.19:17.28| 1.42 4 4818 .49/17.05° 1.01
23321 Wed. 12 25 33 | 3 15.63] 5.26:19.17(18 24| 2.47) 4.49(18.47 17 .55 2.10
23422 Thur. |12 5 39 | 3 1.13| 5.27 19.16[19.10| 3.56] 4.50'18.45{1%.38 3.23
23523 T'rid. |11 45 34 | 2 46.14] 5.2819.14({19.48] 5.14] 4.5218.44(19.13| 4 .40
236(24] Sat. (11 25 17 | 2 30.73] 5.20 19.12{20. 18 6.30] 4.53/18.42/19.44| 5.58
237|251 Bun. [L1 4 49 | 2 14 88} 5.3019.11(20.48] 7.44! 4 54/18 40|20.12| 7.14
: [
238|126° Mon, |10 44 11 | 1 58.62 5.31 19.09(21.15 8_55) 45618 .38(|20.37| 8.27
23927 Tues, |10 23 23 [ 1 41.96| 5.32 19.07 21.42.10.05) 4.5718.36/21.02| 9.37
240 28? Wed. J10 2 24 | 1 24 .64 5.33 19.06(22,18 11 12| 4.58/18.34|21.29/10.46
241:29 'Thur,§ 9 41 16 | 1 7.54] 5.3519.04|22 3712.16! 4.59(18.32|21.57|11 .52
24230, Frid. { 9 19 59 | 0 49.81{ 5.36/19.02123.09(13.20{ 5.01/18.31(|22.31/12.54
243 31; Sat. 8 58 32 | 0 31.75 5.38‘19.0023.47]4 20 5.02(18.29:23 07/13.56

STANDARD TIME.
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AUGUST, 1907

W

TORONTO... {Lat. 43° 40° | WinwipeGg [ Lat. 48° 53| Vancouver [ Lat.  48° E 5

Long. 79 24 | Long. 97 7 | VicToria,,..| Long.123 12 - 2

=} =N

Suw | Mooxn Suw Mooxw Stx Moon z ‘;

. A

Risesl Sets | Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets ' Rises | 3ets : E

\ ‘
h. m.h. m. h. m.h. m.jh. m.|h. m.jh. m.'h. mfh. m.h. m.‘h. m.(h, m.jham. °7
: 1. 26,8848
5.05/19.42 a.m.‘13.27 4.57120.12° a.m. |13.50{ 4.44(19.54. a.m. [13.34 98| 23"
5.0619.41| 0.08/14.30| 4.5820.11] 0.06/14 58] 4 .45/19.53] 0.01/14.38[10 ' 23
5.07\19.40" 6.3815.28( 5.00(20.09| 0.33{16.00] 4.46/19.52 0.27j15.44( 11 23
5.09(19.39 1.14|16.26] 5.01[20.08 1.05/17.00] 4.47/19.51" 0.59|16.44| 12 | 23
5.10[19.37| 1.53|17.19( 5.03(20.06| 1.42/17.55 4.49(19.49 1.36|17.40]13 | 23
5.1119.36 2.38/18.07] 5.04/20.04' 2.25(18 . 44| 4.50(19.47| 2.19/18.20| 14 | 24
5.12/19.35 3.2918.52| 5.06/20.03 3.17|19.26/ 4.52/19.46 3.09/19.14]| 15 | 24
5.13:19.32| 4.2319.31( 5.07|20.01| 4.13120.03] 4.53119.44| 4.03[19.50] 16 24
5.14/19.32: 5.23.20.04] 5.08/19.59' 5.1620.32 4.54/19.42| 5.03.20.21] 16 24
5.15|19.31, 6.23|20.34] 5.10119.58 6.20(20.58] 4.56/19.41| 6.07(20.47|17 | 24
5.16‘19.30‘ 7.24:21.01( 5.11/19,56] 7.26/21.21 4.5719.39| 7.12121.13)18 | 25
5.1719.28 8.2821.28] 5.13/19.54| 8.34/21. 44 4.58/19.37| 8.20[21.36(/19 25
5.19'19.26) 9.33:21.54] 5.14/19.52| 9.44122.05 5.0019.35 9.2721.58{20 = 25
5.20-19.25|10.3822 211 5.16 19,51:10.54 22 27 5.02]19.34/10.37|22.26) 21 25
5.21‘19.23114522.50 5.1719.49°12 07 22 52| 5.03{19.32'11.48(22.47]22 | 25
5.22?19.22 12.55|23. 54| 5.19(19.47 13.22 23.22) 5.05(19.3013.02|23.17)23 | 25
5.28'19.20(14.06| a.m. | 5.20[{19.45/14.37|23.56] 5.0619.2814 .0823.52[24 © 26
5.24;19.19 15.17) 0.03] 5.22(19.43|15.52| am.| 5.08.19.26|156.34 am. |25 , 26
5.2519.1716.23 0.50| 5.23/19.41/17.00| 0.4 5.09/19.24/16.46: (0.37]26 ' 26
5.2619.16|17.26) 1.46| 5.25/19.39/18.03| 1.34 5.11|19.22(17.48 1.30( 26 ;| 27
5.28;19.1418.18 2.53| 5.26(19.37'18.52; 2. .43 5.12/19. 2018 42| 2.33| 27 | 27
5.29/19.13(19.03| 4.05| 5.28/19.3519.33' 3.58] 5.14'19.1819.24| 3 47128 | 27
5.30/19.11119.41] 5.20( 5.29{19.3320.06 5.18] 5.1519.16:19.56| 5.05/ 29 | 27
5.31/19.00:20. 14 6.36{ 5.3119.31 20,34 6.39 5.1719.14,20.26| 6.23| 20 | 28
5.32(19.08:20.44] 7.49| 5.32(19.2020.58 7.560 5.1819.12.20.51| 7.41(30 | 28
5.3319.0621.12] 9.00 5.34]9.27:21.21§ 9.12) 5.20{19.10/21.15! 8.54] 31 25
5.34/19.04 21, 38/10. 08 5.35/19.25:21 .43|10.25 5.21|19.08/21.39:10.10| 32 | 28
5.35(19.03 22 .0711.141 5.37 19.23!2207]1.36 5.23|19.06|22 .00(11.19] 32 | 29
5.37\19.01:22 37 1218} 5.38.19.21]22_ 33|12 4K 5.24(|19.04|22.29/12.26] 33 29
5.38/18.59:23.13 1318 5.39:19.19 23.0513 .49 5.25(19.02(22 5813 .44| 34 | 29
5.39 18.57i23.50i14<19 5.4119.17 23.40‘14.53 5.27“9.00;2332 14.34135 | 30
| | | ;

Moon are given in standard time for the places named.
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SEPTEMBER, 1907

[ DAY oF YEAR

244

245
246
247
248

249
250
251
252
253
254
255

256

111
12
13

G I by

kv 2]

{ Davy or MonTn

¥

25714
258 15

259! 16

260,

261
262,
263!

264
265
266
267

17
18
1%
20

2t

2
23
24

265 25

269
270
271

26
27
28

272120}
27330,

Greexwica M. Noox | HaLirax... J’Lat. 45° O [QUEBEC..... [ Lat. 48° 48
t St. Jorx.., ' Long, 64 50 Y Long. 71 13
z ‘Equa_tion -
Sen  of Time
: Sun's | tobe Suw Moo Sun Moox
= Declination fubtracted o
= (added ©0 | Rises | Sets | Rises | Sets | Rises Scts | Rises | Sets
fa) MeanTime ‘
N. m, & |h m.lh. m.ih. m.h. m.|h. m. b, m.lh. m.h. m,
Sun. [ 8°36’57”; 0 13.37| 5.40:18 .59 a.m. [15.16] 5.03 1827‘23.46 14.50
Mon. | 8 15 14 | 0 5.28 5.41118 571 0.29/16.07| 5.0418.25 a.m. |15.40
Tues. | 7 53 22 | 0 24.24| 5 42118 .55 1.17|16.54| 5.06/18 .23 0.35/16.25
Wed. | 7 31 23 | 0 43.47| 5.43]18.53) 2.09/17.34| 5.07/18.21 1.29/17.06
Thur.| 7 916 | 1 2.93| 5.4418 51} 3.05/18.10] 5.08/18.19: 2.27/17.37
Frid. | 6 47 3 | 1 22.644) 5. 45|18.49 4.07/18.42] 5. 1018.17 3.30/18 .07
Rat. 6234 42 | 1 42.57) 5.47118.47; 5.11(19.10] 5.11/18.15] 4 .36'18.34
Bun. {6 2 15 | 2 2.70] 5.48/18 45 6.14|19.35) 5.13/18 13; 5.4219.00
Mon. 1 5 39 42 | 2 23 03| 5.49(18.43| 7.20120.020 5.14/18.11| 6.48 19,25
Tues. { 5 17 4 | 2 43.53 5. 5018 .41| 8.22120.27} 5 15/18.08| 7.57 19.46
Wed. | 4 54 20 | 3 4.19 5.5118.39) 8.3420 .55 5.17/18.07| 9.0% 20.13
Thur. | 4 31 31 | 3 25.01| 5.52/18.37|10.44 2125 5.18/18.05/10.18 20 .42
Frid, | 4 8 38 ' 3 45,95 5.53[18.35/11.54 22.00§ 5.10/18.03/11.31 21.17
Hat. 34540 14 7000 5.54018.3313.07 22 420 5.20:'18.01]12.43/21.57
Bun. |} 3 22 38 1 4 28,15 5.56/18.31 14.16,23 .33y 5.22,17.59:13.50(22 .49
I
Mon. | 2 50 33 | 4 49.37| 5.57/18 3015.19) a.m. | 5.23117 .57 14 .52(23 . 50
Tues. | 2 36 24 | 5 10.64 5.58/18.2816.15| 0.31] 5.24/17 .5515.48| a.m.
Wed. | 2 13 12 | 5 31.94] 6.00[18.26 17.03| 1.38| 5.26/17.53/16.31! 0.58
Thur.| 1 49 58 | 5 53.26 6.01118 24 17.43| 2.54| 5.27/17 51[17.10 2.13
Frid, | 1 26 41 | 6 14.55] 6.02/18.22 18.15i 4.05] 5.28 17.49]7.41I 3.31
Sat. 1 32316 3581 6.0418.21 18.47‘ H.20] 5.29.17 .47 18<09| 4.47
Sun. | 040 3 ' 6 57.00| 6.06 1%.1919.13 6.33] 5.80(17.4518.35 6.01
Mon, {N. 16 41 7 18.11] 6.07 18.17(19.41) 7.26| 5.32(17 43:18.5% 7.14
Tues. {5, 6 41 7 39.09 6.08 18.1520.07! 8.53] 5.33[17.41(19.26| 8.24
Wed. ] 0830 5 7 59.940 6.09/18.13 20.3510.00] 5.35/17.39/19.52 0,33
Thur, | 0 52 28 . & 20,63 6.1018.11i21 .07 11.08] 5.36 17.37:200.25,10 .41
Frido [ 116 53 | 8 41.15) 6.11 18.10(21.42.12 10| 5.537|17.35 205711 .44
Sat. 140 15 | 9 1.43 6.1218.0%(22 22(13.07| 5.38[17.33,21.38/12. 41
Sun. {2 3 39 | 9 21.52| 6.13:18.06!23 08114 .04 5.40(17 .31/22.25/13.35
Mon, 1 227 119 41.35] 6.1518.04 am. |14.49] 5.41(17.20/23 17 14.22
| P I R EEE R EERIT ERI PR i

SranparD Trym.—The rising and setting of the Sun and
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SEPTEMBER, 1907

ToronTO... [Lat. 43° 40| Winvipec [Lat. 4&° 53/ VANCDL‘-\-‘ER{Lat, 45° 0* E E
| Long. 79 24 Y Long. 97 7 | Vicroria... | Lonw.123 12 3 5:
e = 4

Sux Moown Suw Moox SuN Moox t Z

o .

e : -| @ E

Rises | Sets | Rises | Sets | Riscs | Sets | Rises . Sets | Rises | Sets | Rises | Sets : w[ g
h. m.h, mwobh, mk mh, m o h mth mohe modb, mufhe mebk moh. mJhan, 7
! ; 1. 26 8848
5.40/18.56. am. |15.12] 5.42119.15| am. 15.49] 5.28118 58 a.m. |15.33 363.‘ 307
5.41118.54) 0.33:16.02) 5.43|19,13| 0.22.16.39] 5.2¢118 .57 0.14116 32| 37 30
5.42/18.52| 1.22.16.47| 5.45[19.11 1.11‘17.‘23 5.30(28.55) 1.01:17 .11 37 31
5. 4318 .51 2.15/17.28] 5.46(19.09: 2.05/18.03| 5.31[18 53] 1.5517.51| 38 | 31
5.4418.49) 3.1318.02] 5.48/19.06 3.06|18.32( 5.32|18.51| 2.541%.23[ 38 | 31

. !

5.4518.47 4.13/18.34( 5.40(19.04 4 .0%]19.01}f 5.35(18.48| 3.5718.521 39 : 32
5.47|18.45 5.16/19.03| 5.51(19.02 5.17119.26f 5.35/18 471 5.04/19 18| 40 | 32
4. 48118 .43 6.16/19.31[ 5.52|119.00 6.2519.49] 5.36/18.45 6.00|19.30] 40 = 32
5.48/18 .41 7.2319.57| 5.54'18.58 7.3320.10] 5.3%:18.43 7.1¢|20.03| 41 D32
5.50|18.39 &.30/20,23| 5.55'18 56. 8.46:‘20.31 5.30718.41 8.2%20.26/ 11 ! 33
5.51|18.37| 9.358]20.52| 5.5718 .54 9.5‘3.‘20.55 5.41 18 38 9 .40(20.51| 42 ; 33
5.52/18.36(10.46'21 .24 5.58(18,51/11.1121.23] 5.42 18 36 10.53(21 18] 43 | 33
5.53|18.34({11.56 22.01| 6.00(18.49|12.26:21 .55 3.4418 .34 12 0821 .50( 43 | 34
5.5418.32|13 .05 22 48| 6.01 18.47'13.40122 33| 5.45:18.32 13 .23/22.30| 44 | 34
5.56|18.30(14.12123.36] 6.03|18.45 14 46|23 .25 5.47(1%.30114.34/23.20| 45 | 34
5.57118.28/115.14| a.an. | 6.04(18 .43 15.51| am.| 5.45/18.28(15.35| a.m. |45 | 35
5.5818.27/16.10| 0.37| 6.06[18 .40 16, 46| 0.26] 5. 50/18.25/16.34! (.18 46 | 35
H.5918.25/16.55) 1.44| 6.07|18.38 17.27| 1.35 5.51|1%.23/117.18 1.27|46 | 35
6.00.18.23'17.36| 2.57| 6.04/18.36 18.04| 2.53| 5.53/18.20(17.541 2.41( 47 | 36
6.0118. 21 18.16| 4.12( 6.10/18.34:18.33| 4.12[ 5 551818 18,24 3.59(47 | 36
6.02 ]8.20;18.40 5250 6.12/18,31|18.5%| 5.30] 5.57|18.16(18.50; 5.15/ 48 | 37
6.04/18.1219.05| 6.37] 6.14 18.29(19.22| 6.47F 5.5%/18.14|16.14; 6.32( 48 | 37
6.05/18.16.19.35 7.47] 6.15:18.27|19.42| 8.038] 5.5%18.13|19.3¢. 7.26[ 48 | 37
G.06/18.14 20.05] 8 .54 6.17i18.25(20.0%| 9.15} 6.01/18.11|20.01; 8.59| 49 | 38
6.07118.12120.34110.01| 6.1% 18.2320.33_10.27 6.02/18.09/20.2¢.10.10( 49 | 28
6.08 18.10!21.09 11.06] 6.20118.20 21.03:11.36| 6.04 18.05‘20.56_11.18 50 | 38
6.09/18.00:21 .43{12.07] 6.21'18.1%(21 . 34:12 42] 6.05/18.04 21 .26112.231 50 © 30
G.10/18.07 22.25/13.08} 6.23 18.16|22.14({13 .39 6 .07 18.02 22, 08(13.23] 51 ‘ 39
6.11118.0523.12{13 . 57] 6.24/18.14|23.01|14.34f 6.0¢ 18.00,22.52(14.18[ 51 39
6.13|18.03) am. |[14. 44| 6.26/18.12'23 53|15.21 6.10 17,58 23.44‘15.07 h2 ‘ 40
....................... ..|,..--.'-.-a..

Moon are given in standard time for the places named.
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OCTOBER, 1807

o GrEENwiCH M. Noox | Havirax... {Lat. 45% 0'|QuEBEC,.... [ Lat. 46°48
5 E 5 St. Joun... | Long. 64 40 } Long. 71 13
; : EO- § Equatien
- of Time Suw ‘ Moon Sux Moon
B E 5 Sun's | Ty e
el - Declination’ pdded to :
S 5| 5 Mean Time] Rises | Sets | Rises | Sets | Rises Sets | Rises [ Sets
! S, m. s |h. m.h. m.h. m.h. m.[h. m.|/h. m.|h. m.|h. m.
274] 1 Tues.| 2°50°21710 0.92| 6.16'18.02| 0.0015.32 5.42'17 .27 a.m. [15.06
275 2 Wed. | 3 13 41 .10 20.20! 6.17/18.00| 0.53/16.08] 5.43 17.25 0.15(15.40
276 3 Thur.| 3 36 58 |10 39.17| 6.18/17.58| 1.55/16.41| 5.45/17.23| 1.14[16.10
277 4| Frid. | 4 0 12 |10 57.82| 6.20/17.56; 2.56/17.12] 5.46|17.21! 2.19{16.38
278| 5 Sat. 4 23 24 111 16.13] 6.21|17.54| 4.0117.38] 5.48!17.19 3.25/17.05
279 6‘ Sun, | 4 46 33 11 34.09] 6.22.17.52| 5.068/18.03 5.40/17.17| 4.34/17.28
280 7 Mon. | 5 9 39 |11 A1.66l 6.24/17.50! 6.13118.20{ 5.50/17.15, 5.42/17 .52
281! 8 Tues. | § 32 40 112 8.85) 6.25(17.49| 7.2118.55| 5.52117.14 6.5218.18
282 9 Wed. | 5 55 37 ;12 25.64f 6.26|17.47| 8.32(19.25] 5.53 17.12i 8.05/18 .46
283‘10 Thur.] 6 18 30 |12 41.99| 6.28:17.46| 9.46/20.00| 5.54{17.10/ 9.20(19.19
284 11| Frid. | 6 41 18 12 57.91] 6.29|17.44(10.59:20. 41| 5.56/17 .08/10.33/19.57
285/12! Sat, 7 36013 13.37] 6.30'17.43|12.09|21.28 57 17.06[11.43[20 .44
286|113 Sun. | 7 26 36 |13 28.38| 6.31j17.41:13.14(22 23| 5.59/17.04/12 48|21 .42
28714 Mon. | 7 49 6 ‘13 42.88] 6.32/117.39(14.12/23 .32 00[17.0213.44/22 .47
288.15 6.33 17 .37/15.004 a.m.

Tues. | 8 11 30 |]3 5688 01 17.00‘14.31 23.58

2891160 Wed. | 8 33 46 ‘14 10.37 .34‘17.3515.42 0.36] 6.03]16.59'15.12] a.m.

303‘30‘ Wed. [13 29 53 16 12.89

I

304_31i Thur. |13 49 40 |16 16.21
|

5.

5

.

6

6 6
290 17| Thur.| 8 55 55 |14 23 .30( 6.36,17.33,16.16] 1.49] 6.04/16.57 15.44] 1.11
291118 Frid. { 9 17 56 |14 35.66 6.37|17.31116.46| 3.03} 6.06 16.55/16.14| 2.25
292‘19‘ Bat. | 9 39 50 14 47.45] 6.3%17.20(17.15 4.13| 6.07 16.53'16.37 3.41
203,20° Sun. |10 1 34 iM 08.63 6.39‘17.28 17.39] 5.25 6.09/16.5217.02 4.52
20421 Mon. 110 23 10 15 9.17| 6.4117.26/18.06 6.33 6.10'16,50‘17.26 6.04
295/22' Tues, (10 44 37 |15 19.08| 6.42/17.25(18.33| 7.44] 6.1216.48 17.53] 7.14
206123 Wed. [11 5 54 |15 28.32| 6.43|17.23/19.04| 8.50; 6.13'16,46/18 21| §.23
297i24) Thur. |11 27 1 15 36.88] 6.4517.21|19.37" 9.55| 6.1516.44|18 53| 9.28
208(25! Frid. (11 47 58 (15 44.72] 6.46/17.20/20.16/10.56 6.16‘16.42’19.31 10.30
209:26| Sat. 112 8 44 '15 51.85| 6.48/17.18|20.50'11 52| 6.18:16,41/20.16(11.28
300(27| Sun. (12 29 19 (15 58.25) 6.40.17.17121.48(12. 43| 6.19]16.39'21 .06{12.16
30128 Mon. |12 49 42 |16 3.90) 6.51|17.15/22,42|113.28| 6.20/16.38,22.02(13.01
30229 Tues. (13 9 54 |16 8.78| 6.52|{17.1423.39'14.08( 6.21 16.36(23.00/13.39
6.54117.12) a.m. [14.42] 6.23(16.34' a.m. |14.13

6 6

.B5/17.11] 0.41]15.12] 6.24

16.32‘ 0.01)14.41

Stanparp Time,—The rising and setting of the Sun and
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OCTOBER, 1967

ToroxTo,. [Lat. 43°40'| Winxess [Lat. 49°53'| Vancouver [Lat. 46° 0| £ &
1 Long. 79 24 | Long. 97 7 | VicTorIA... | Long.123 12 = 3

. 3| £

Sux Moox Suwx ‘ Mooy Suw Maon Q;: 5

i = .

Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets Rises‘ Sets ; g
h, m./h. m|h. m.h. m|h. Iﬂ.hl. m.'h. mih. mfh m/h m|h mjh, mlhm. o
| ‘ 1.26 8348

6.14/18.01| am. '15.28 6.2518.09) am. [16.04f 6.12/17.55 am. [15.40f 52 | 41
6.1517.59] 1.01|16.02{ 6.2918.07| 0.50 16.34] 6.13|17.53| 0.4216.24| 52 | 41
6.16(17 .58 2.00|16.34] 6.3018.05" 1.51]17.02] 6.14[17.51| 1.44/16.54| 52 | 41
6.1717.56 3.0317.04| 6.3218.03] 2.59/17.28| 6.16(17.49| 2.48(17.20| 53 41
6.19(17.54) 4.07|17.33 6.33‘18.01 4.0617.53] 6.17|17.47' 3.55|17.43| 53 | 42
6.20,17.52 5.12/17.59| 6.3517 .59, 5.16{18.15] 6.19|17.45" 5.0418.05 53 | 42
6.21(17.50] 6.18'18.25] 6.37.17.56| 6.27118.35 6.21/17.42] 6.14]18.26( 53 © 42
6.22|117 .49 7.26/18 .54} 6 58!17.54 7.4018.59] 6.22/17 40| 7.26/18.54 54 ; 43
6.24|17 .47 8.36/19.24 6.4()\17.52 8.5519.24] 6.23/17.38| 7.42{19.19; 54 | 43
6.25/17.46| 9.48'20.00] 6.41'17.50;10.12 19.56] 6.24(17.36, 9.57119.51| 54 | 43
|

6.26/17.44/10.59|20.41( 6.43|17.48]11.27\20.32| 6.25/17.35/11.14/20.30| 54 | 44
6.27.17.43/12.07|21.30] 6.44(17.46112.40\21.19| 6.26(17.33(12.27|21.15| 55 - 44
6.2817 .41|113.10|22 .28} 6.46'17.41 13.46(22,17] 6.28|17.31/13.35/22.09| 55 45
6.20(17.39(14.06 23.34| 6.47 17.42/14 .43'23 .24 6.20/17.20.14 3223 .13 55 | 45
6.30|17.37:14.53| a.m. | 6.49/17.40/15.30 a.m. | 6.31|17.27(15.19] a.m. | 55 | 45
6.3117.36(15.34| 0.44f 6.50117.38.16.09] 0.38| 6.32/17.2515.55 0.27] 55 | 46
6.33/17 .34/116.09] 1.55 6.5217.36(16.39, 1.53] 6.34[17.23/16.25 1.41| 55 ‘ 46
6.34'17.32116.42] 3.08| 6.5417.34117.07| 3.11| 6.36(17.21(16 .52 2.56| 55 | 47
6.35/17.30(17.07) 4.20] 6.56117.31/17.27 4.29] 6.3%(17.18'17.15| 4. 11| 55 | 47
6.36|17.29/17 .35 5.20] 6.57 17.29|17.50y 5.43] 6.39 17.16‘17.47 5.16| 55 ‘ 47
6.38[17.27|18.02] 6.38 6.59‘17.2818.12 6.57 6.41(17.1518.03! 6.39 55 | 48
6.39"17,26 18.31° 7.45] 7.00 17 .26|18 .36, 8.09) 6.42{17.13|18.27| 7.51| 55 ‘ 48
6.4017.24|19.02) 8.51| 7.02(17.24{19.02) 9.19( 6.44|17.11'18.54| 9.01] 55 . 48
6.42/17 .23/19.37| 9.54| 7.03|17.22'19.33'10.27| 6.45/17.09,19.26,10.09] 535 ‘ 49
6.4317.21/20.17110.54] 7.05.17.20/20.09{11.30] 6.47 1.7.07‘20.01 11.12 56 ' 49
6.4517.1921.03‘11.50 70717 1820 .52'12.27| 6.49/17.0520.44,12.11| 56 | 50
6.46(17.18(21 .53/12.38] 7.09/17.16(21 .42/13.15] 6.51]17.03(|21.32/13.03| 56 | 50
G.47.17.16|22.4913.23] 7.10/17.14|22.38/14.00{ 6.52(17.01!22.27/113.46[ 55 | 50
6.48/17.15]123.46114.01) 7.12'17.12|23.3614.36| 6.54 16.59|23.28 14.23 55 | 51
6.40/17 .13} am. |14.35) 7.14‘17.11 a.m, 15.05] 6.56 16.58 a.m. |14.55 55 | 51
G..51 17.12) 0.47|15. 06 7.16[17.09 0.40|15.32| 6.58 16.56‘ 0.30{15.21| 55 ‘ 52

Moon are given in standard time for the places named.
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NOVEMBER, 1907

| :‘ GreenwicH M. Noox | Havrrax... [Lat.  45° 0’ |QUEBEC..... ‘Lat. 46° 48
= El S1. Joux... | Leng. 64 50 {Long. 71 13
& SO '_:; Lquation
x| . o S’ of Time Sun Moex Sun Moon
z 2 a IS to be . L
o - Declination| 34ded to ] | . !
< - Mean Time| Rises | Sets Rises‘ Sets | Rises | Sets ~ Rises | Sets
A a =] : i i
5. m. £ |h. m./h. m.lh. m.}h. ni,th, m.h. m, h. m.'h. m.
! H
305 1| Frid. |14° 9 147|16 18.74| 6.57|17.09| 1.43|15.30} 6.26/16.31 1.09!15.04
306 2| Sat, |14 28 33 |16 20.46| 6 .58(17.08| 2.49.16 04| 6.27:16.20 2.1615.28
3071 3| Sun. (14 47 39 [16 21.38| 7.00/17.07| 3.5516.30| 6,29/16 .28 3.24:15.53
308 4] Mon. |15 6 31 |16 21.47| 7.0117.05] 5.03 16 .57 6.30/16.26 4 34.16.17
302 5 Tues. [E5 25 8§ |16 20.74| 7.02/17.04| 6.14°17.25 6.32116 .25 5.49i]6.44
310 6: Wed. (15 43 30 [16 19.18] 7.04/17.02! 7.27|17.56] 6.33'16.23 7.0317.16
311 7, Thur.[16 1 36 |16 16.80] 7.05/17.01; 8.43|18.36| 6.3516.22 8.21 17.50
312 8 Frid. |16 19 26 116 13 .58 7.07:17.001 9.54(19.21| 6.3616.20 9.34 18.38
313| 9| Sat. |16 36 60 16 9.55| 7.08/16.58/11.0820.16] 6.38/16.1%$10.42.19 .33
31410 Sun. |16 54 16 16 4.67| 7.10 16 57 12.10;21.19 6.3916.1711.42 20.38
315(11) Mon. (17 11 15 |15 58.98| 7.1116.55/13 01.22 27 6.41‘16.16‘12.31 21 .46
316(12) Tues. |17 27 A7 |15 52 45| 7.1216.54113 .45 23 .39] 6.42'16.1513.13 23 .02
317(13] Wed. |17 44 21 (15 45.09] 7.13:16.53/14.20 am.| 6.44'16.1413.45 a.m.
31814 Thur. 118 0 26 |15 36.90] 7.15/16.52|14.49, 0.51| 6.4516.13 14.13 0.16
319115] Frid. |18 16 11 |15 27 .89 7.16|16 .51|15.17" 2.02] 6.47 16.12/14.39, 1.29
320 16| Sat. |18 31 38 (15 18.05] 7.17|16.50 15.42 3.10| 6.48.16,11/15.03] 2,42
32117 Sun., |18 46 44 |15 7.37| 7.18{16.49/16.09 4 .20 649%16.1(} 15.26( 3.51
322 18 Mon. |19 1 31 |14 55 87| 7.20/16.48/16.34 5.29] 6.50,16 .09/15.52| 4_59
323 19 Tues. |19 15 58 (14 43.53| 7.21|16 .47|17.03 6.34| 6.52(16 .08/16.17| 6.09
32420, Wed. |19 30 4 |14 30.38] 7.22116 .46/17 .34 7.42| 6.53/16.07|16.49| 7.14
325.21| Thur. |19 43 48 14 16 40| 7.23 16.46‘18,12‘ 8.43] 6.55]16.06/17.27] 8.20
326 22| Frid, |19 A7 11 14 1.60| 7.24 16.45,18.52) 9.43| 6.56/16.05/18.07] 9.18
327 23| Sat, (20 10 12 13 46 00| 7.26 16.44119.39 10.38 6.58/16.04/18.56:10.11
328 24) Sun. |20 22 51 (13 29 .58] 7.27 16.44 20.31|11.25| 6.5¢/16.03/19,51|10 .58
32025 Mon. |20 35 7 {13 12.39] 7.29 16.43‘21.28 12.06] 7.01/16.03/20.48|11 .40
330 26| Tues, 120 47 00 12 54 41| 7.30 16.43 22 .27/12.43| 7.02/16.02/21 .49|12.11
33127 Wed. {20 58 31 12 35 67| 7.32:16.4223 26/13.13| 7.04/16.01|22 51|12 .41
33228 Thur.f21 9 37 12 16.16] 7.33|16.41 a.n. (13.40{ 7.05/16.01|23.57|13 .08
333.29| Frid. 121 20 20 11 55.92) 7.34(16.41 0.32/14.06] 7.06/16.00| a.m. [13.30
334130 Sat, {21 30 40 11 34.96] 7.35 16.4()| 1.34/14.36{ 7.07115.59] 1.04|13 54

SranparDd Tmue,—The rising and setting of the Sun and
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NOVEMBER, 1907

ToRrRGNTO... {Lat. 43° 40" | WinnirEg {Lat. 49° 53’ | VaNcouvER [ Lat.  49° ¢ E ‘ E
Long. 79 24 Long. 97 7 | VicToRrIa... | Long.123 12 3 s

< [N

Sux Moox Sun Moox SuN Moon ‘; a2

g o

Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets | Rises | Sets Rises = Sets : g‘
h. m.h. m/h, m|k mfh. m.h m|h m|h m|h m|h mlh m|h mjhm
1. 26;884%
6.52|17.10| 1.49(15.84] 7 .17/17.07| 1.51|15.56] 6.50(16. 54 1.36(15.47| 54s.| 527
6.53/17.09] 2.53/16.00] 7.19(17.05| 2.57|16.17 7.00|16.53| 2.45/16.09| 54 | 52
6.5517.08° 4.00:16.27] 7.21|17.04; 4.086|16.40] 7.02/16.52 3.55/16.31] 54 | 53
6.5617.06 5.0716.54 7.22(17.02] 5.17|117.01] 7.03 16.50; 5.06|16.55| 54 | 53
6.5717.05 6.19/17.23) 7.24{17.00| 6.36/17.25 7.05/16.48 6.21 17.200 54 | 54
6.59,17.04 7.31|17.59] 7.25(16.59| 7.53/17.59| 7.06 16.47| 7.38[17.51| 54 | 54
7.00/17.03| 8.45/18.36] 7.27116 .58 9.12/18 .29 7.07/16.46| 8.58|18.26| 53 | 54
7.02(17 .02 9.56/19.24] 7.20/16.56i10.28/19.15 7.00116.44.10.16/19.09| 53 55
7.03°17.00/11.0420.20| 7.31/16.54/11.40(20.08 7.11:16.43/11.29'20.02| 53 55
7.0516.59,12.0421.25| 7.32(16.53112.41/21.14| 7.12 16.42/12.31.21.,07| 53 56
7.0616.58/12 53/122.32 7.3416.5213.30/122.23| 7.14116.41'13.20(22 15| 52 | 56
7.07/16.57|13.37(23 .45 7.3516.5014.13/23 .41 7.1516.39,14.00|23.31| 52 | 56
7.0816.56(14.12| am. | 7.37/16.48(14 . 44| a.m,. 7.17,16.37,14.31' a.m. | 51 57
7.1016.5514.40' 0.56) 7.38(16.47|15.10| 0.57 7.18116.3614.58 0.451 51 57
7.1116.5415.11 2 06] 7.4006.46'15.33| 2.12 7.20‘16.3515.20 1.59] 50 57
7.12/16.53|15.38| 3.16 7.42!16.4415.55‘ 4.27) 7.22116.33]15.43 3.11]| 50 58
7.13116.5216.03| 4.23] 7.4416.4316.14| 4 .40 7,24316.31'16.07i 4.22149 | 58
7.1516,51'16.31' 5.29 7.4516.4216.37| 5.51| 7.2516.3016.28 5.35|49 | 58
7.1616.50 17.00 6.36| 7.47,16.40 17.02| 7.02 7.2716.28/16.55 6,44} 49 it}
7.1716.49)17 .34 7.39] 7.48/16.39[17 .32 8.00 7.28i16.27 17.23 7.33|48 . 59
7.18/16.49(18 .13 8.421 7.50'16.3818.06. 9.17 7.30,16.26 17 .58 8 .58} 48 59
7.19116.48]18 .54/ 9,40 7.5116.37 18.44[10.17f 7.31 16.25{18 .37 10.01| 47 | 60
.21 18.4719.43 10.33| 7.5316.56.19.31]11.11| 7.33 16.24(19.23 10.55| 47 60
7.22(16.47|20.38(11.20| 7.54.16.35/20. 26111 57 7.34;16.23 20.16511.43 46 60
7.23(16.46|21.34(12.02] 7.56/16.34/21.23'12 38 7.36‘16.23.21.13'12.24 46 | 61
7.24(16.46'22 33112 .35 7.5716.33.22.24/13.07 7.8716.2222 1512 56| 45 | 61
7.26/16.4523 .33/13.07|.7.59|16.32|23.209/13 .35 7.39|16A21 23.2013.25| 44 61
7.27116.44| am. |13.36] 8.00/16.32] a.m. 1400 7.40{]6.211 a.m. [13.44] 43 & 62
7.28/16.44| 0.35/14.01| 8.0216.31' 0.3514.23 7.4216.20 0.2514.14|43 62
7.20/16.43! 1.40/14 .27 8.03=16.30i 1.44/14 . 43| 7.43{16.19, 1.31 14.32|42 | 62

‘ H
........................ T
| i

Moon are given in standard time for the places named.
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DECEMBER, 1807

=| GreexwicE M. Noow | HaLirFax. .. {Lat. 43° (' |QuUEBEC..... {Lat‘ 46° 487
2 & ﬁ St. Joux... | Long. 64 50 Long. 71 13
;} ‘ & ] Lauation — -
IR E | g SIEEN sn | boox stv Moow
g \: : Declination|Syntracted
5 ‘.5} IS ‘Me;];?Iqilme Rises | Sets ‘Rises Sets | Rises | Sets ' Rises | Sets
_ . ‘

‘ | 8. m. s |[h. m.h. m.h. m|h. mjh. m. h. m.h, m.h m.
335‘ l| Sun, [21°40°347'11 13.29] 7.36/16.40| 2 40/14.55) 7.0815.5% 2.10(14.19
336 2! Mon. |21 50 4 |10 50.95 7.37 16.40! 3.50{15.24 7.09/15.59| 3.21|14.44
3371 3 Tues. |21 59 8 |10 27.96f 7.38(16.39 5.03|15.54] 7.1115.58 4.35/15.11
338 4‘ Wed. |22 7 47 10 4.33| 7.39|16.39] 6.18,16.29 7.12/15.58 5.54 15.44
3391 5 Thur. |22 16 0 | 9 40.10{ 7.40°16.39) 7.35(17.12| 7.13|15.57 7.12)16.27
340| 6' Frid. |22 23 48 | 9 15.30| 7.41/16.30] 8.49'18.04| 7.14 15.57‘ 8.24117 .19
34107 SBat. 122 31 9 | 8 49.96; 7.42/16.38| 9.58/19.04| 7.15/15.57 9.33.18.22
342 & Sun. |22 3% 4 | 8 24.11 7.43/16.3810.57/20.13| 7.16|15.57,10.28/19.33
343‘ 9 Mon. {22 44 32 | 7 57.77| 7.44/16.38 11.342126 7.17115.56(11.13/20.48
344 10/ Tues. |22 50 34 | 7 31.00| 7.4516.38/12.23/22 40| 7.18,15.56 11.50:22.04
34511 Wed. |22 56 8 | 7 3.81| 7.46(16.38'12.54'23 53| 7.19 15.56‘12.2] 23.20
346 12‘ Thur |23 1 15 | 6 36.23} 7.47/16.3813.23) a.m. | 7.20'15.56:12.46| a.m.
347113 Frid. 123 5 565 | 6 R8.28] 7.4316.38|13.48) 1.03) 7.21,15.56 13.09 0.52
348 14I Sat, |23 10 7 | 5 40.02| 7.49(16.37|14.13| 2.12| 7.22/15.56|13.32| 1.42
349|15: Sun. |23 13 51 | 5 11.47| 7.49\16.37 14 .40 3.18| 7.23/15,56|13.57| 2.51
350 16 Mon. {23 17 8 | 4 42 64| 7.50/16.37|15.06| £.24| 7.24)15 56,14 .22| 3 .59
351 17| Tues, [23 19 57 | 4 13.57 7.51|16.3815.36' 5.30| 7.25 15.57‘14.49 5.05
352)118! Wed. [23 22 17 | 3 44 .30} 7.52/16.3816.09] 6.34] 7.2515.5715.24, 6.08
353/19 Thur.|23 24 10 . 3 14 .84] 7.5216.39|16.48| 7.33| 7.26 1558-16.03‘ 7.11
354120 Frid. |23 25 34 | 2 45.24| 7.53(16.39117 .33 8.31] 7.24 15.58116.51‘ 8.04
35521; Sat, (23 26 30 | 2 15.52] 7.54'16.40 18.23. 9.21 7.27'15.58‘17.43 8.53
356 22| Sun. |23 26 58 | 1 45.70| 7.54.16.41|19.18[10.06 7.27‘15.59 18.42; 9.36
357|23| Mon. |23 26 58 | 1 15.84| 7.54/16.41'20.15 1048 7.28'15.5%,19.40/10.13
358124 Tues. |23 26 30 | 0 45.94( 7.54/16.42:21 17|11.15; 7.28 16.00'20.41 10.44
359125 Wed. |23 25 33 | 0 16.05] 7.5416.43(22.19/11.44| 7.29/16.00 21 .44(11.10
360.26: Thur. |23 24 18 { 0 13.80| 7.54(16.43;23.20112.09( 7.29 16.01‘22.49'11.32
36127 Frid, |23 22 14 : 0 43.59| 7.55|16.44. a.m. ;12 .34} 7.30/16.02 23.53|11 .56
362 28| Sat. [23 19 53 ' 1 13.27| 7.55(16 45| 0.24]12.57) 7.30/16.02j aam. |12.19
36329 Sun. (23 17 4 | 1 42 81| 7.55(16.45) 1.30(13.22| 7.3016.03| 1.00:12.43
364 30| Mon. [23 13 46 | 2 12.18]| 7.56[16.45) 2.38(13.50| 7.30|16.04° 2,10({13.09
365}31 Tues. (23 10 1 | 2 41.35] 7.56 16.47I 3.50|14.22 7.30|16.05‘ 3.23:13.39

| |

Sranpsrp Trve—The rising and setting of the Sun and
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DECEMBER, 1907

TowroxTo.. fLat. 43°40°| WinwipEc [ Lat. 48° 53| Vancouver § Lat.  49° 0

1 Long. 70 24 ( Long. 97 7 | VieTowia.. [Long 123 12

|
Moox Sun Mooy Sun Moox

. | . .
Rises | Sets | Rises | Sets | Riscs | Sets | Risgg | Sets | Rises , Sets

Suw
|
[

R.A. or PorLaus
DEcL. oF PoLaris|

Rises | Sets

. In.h. m. h. m.h, mth mJh. m.lh. m/h m.|hm,
| : 1.26 8849

Jh. m.h. m.lh. m. o s

=
=1
=

7.30/16 .43 2. 44114 55| 8 0516.30 2.53|15.03) 7.4516.19| 2.4214 55 41s 2
7.31116.43] 5.32(15.22 |16.zg 4.06i15.27) 7.47/16.19| 3.54{15.21| 41
7.32|116.420 5.03(15.52] g 08'16.28] 5.2215.52| 7 48'16.1% 5.12115.47| 40
7.3316.42 6.19/16. 28! 8 00)16.28! 6.43 16.22 49|lb.18 6.30'16. 21| 40
7.34(16.42 7.34[17.13 .1(}16.28 8. 0417.03] 7.50,16.18) 7.50({16.59] 39

e W G0 08 L2

I 7

8.0 7

8 7

8 7.

8 7.
7.35)16.42 7 .46(18.08 8.12-1().2:, 9.2117. 54| 7.52116.18| 9.09,17.50] 38
7.36/16.41 9.54|19.09| 813 16.27110.31118.57| 7.53!16.17/10.19:18 52| 38
7.37/16.41 10.5020.19 %14 16.27{11.2820.00| 7.54'16.1711.15 20 01| 37 -
7.4816.41 11 37121 .32 8.1516.26/12.14 21 28] 7.5516.16/12 0021 .16{ 368
T.39)16.4112.16]22.46] 8.16'16.26/12.40 22 46 7.56 16, 16/12.37(22. 34| 35
7401164112 4923 .59 8 1716.26113.17) a.m. | 7.57/16.16/13 0523 48] 34 5
741116 4113 17| am. | 8.18'16.26'13.41] 0.03) 7.58'16.16{13.28 a.m. | 33 6
T.42116 41113 43| 1.08 8.19,16 26'14.02| 1.18| 7.59 16.16/13.49] 1.02 32 6
7.43 16.40114.09) 2. 15| &.20016.26 1422 2. 31| 8. 0016.16114.12 2.13| 32 6
7.43/16.40/14.36] 8.22| 8.21\16.26/14 .44 3.43| 8 01.16.16.14.34| 3.23/31 © &
7.44/16.41115.04, 4.27| 822016 .26(15.07' 4.52] 8.02/16.16/14.50 4.33] 30 6
7.45/16.41.15.35| 5.30| 8.22116.26/15.32| 6.00] 8.02116 16|15.26/ 5.41] 29 7
7.46'16.4216.10, 6.32| 8,23]16.26/16 .06 7.05| 8.03 16.16/15.58! 6.47| 29 7
7.4616.42/16.50 7.3381 8 23116 27'16. 41| 2.00] 8.0316.17116.34] 7.592] 28 7
7.46i16.43 17.38i 8.26) 8.24'16.27 17,27 9.03| 8.04:16.17{17.19| %.50| 27 7
7.47|16.43 18 .30, 9 .15 8,24116.2818.17 9.52 8.04|16.17|18.07| .39} 26 7
7.43716 4419 281 9. 58] 8 2516.2810.17.10.34] %.0516.18'19.04'10.22| 25 8
7.43/16.44120 .24 10.36( 8.26/16.2020.14111.10 .06 16.19/20.05110.58| 24 | 8
7.49116.45/21.24 11.09] 8.26'16.29.21 1811 .39 8.06\16.1921.0811.27 23 8
7.49 16.4622.23‘11,38 B.27.16.30122 .21 12 .04} 8.07116.20/22 0011 .52 22 8
7.49|16.4623.26 12.02} 8 27/16.30 23.9812 .24 8.07,16,20023 17/12.15| 21 8
7.50,16.47) a.m. |12 28] 8.28/16. 31} am. 12.45] 8.07|16.21 a.m. [12.37| 20 8
7.50'16 48 0,28'12.53| 8.2816.42 0.34 13.05] 8.07/16.22 0.24/12.58| 19 9
7.50 1648 1.3213 20| 8.2816.33] 1.4213 27} 8.07:16.23 1.52/13.20 18 0
7.51|116.49| 2.40 13 .48 8 281634 2.56l13.50 8.07-16.24| 2.43/13 44| 17 9
7.51|16.50 3.50{14_22 8.28]6,34‘ 4.1214.20| 8.07|16.24 3‘59114.14 16 9

Moon are given in standard time for the places named.
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GEOGRAPHICAL POSITIONS OF SOME POINTS IN CANADA

: Feet
Name i LariTupe N, |LoNGiTUDE W.| ab%eve
| Ses Level
2 r ” el ’ " '
Banff, Alta.............| 51 10 115 35 i 4542
Barrie, Ont............ 44 23 79 41 839
Battleford, Bask........ 52 41 108 20 1620
Brandon, Man..........| 49 51 99 57 o 1176
Calgary, Alta........... 51 0239.21] 736151, 3428
Charlottetown, PETI....| 46 14 63 10 38
Collingwood, Ont....... 44 30 80 15 595
Edmonton, Alta........ 53 31 58.81) 113 30 27.0 | 2188
Father Point, Que... ... 48 31 68 19 20
Fort Churchill.......... 58 51 94 11 s
Fort Simpson........... © 61 52 121 43 -
Fredericton, N.B........ 45 57 66 36 164
Golden, B.C............ 51 16 . 116 55 2550
Gravenhurst, Ont....... 44 54 L7920 770
Guelph, Ont............ 43 3243.7 80 15 09.0 | 1063
Halifax, NS........... 44 39 63 36 97
Hamilton, Ont.......... 43 16 79 54 303
Herschel Is............. . 69 30 159 15 e
Kingston, Ont.,........i 44 13 76 29 285
London, Ont............1 42 59 81 13 808
Medicine Hat...........1 50 1 110 37 2161
Moncton, N3, ' 46 9 64 45 50
Montreal Que. . .45 30 17.0 73 34 39 .45 187
New ‘«Vebtmmster B 49 13 122 54 330
No. West River, LngaVa A3 31 31.45 60 10 17.85 .
Ottawa, Ont, ..., ... 45 23 38 75 42 58.20 273.4
Owen Sound, Ont ... . 44 33 56.42 R0 56 40.5 H85
Pet-erbnrough, Ont...... 4417 78 19 722
Portage la Prairie, Man... 49 58 93 17 830
Port Simpson, B.C...... 51 34 130 26 26
Prince Aibert, Bask..... 43 10 106 0 1432
Quebee, Que. . ......... 46 48 bo7118 2946
Regina, SBask. . ... B0 27 " 104 37 1885
Revelstoke, B.( ......... 51 00 11.25 7 52 49.8 1503
Rose Point, Ont. . .45 19 00.73 80 02 28.5 602
St Cat-hurines, Ont..... . 43 10 AV 347
St.oJohn, NNB..... ... .. o 45 17 66 4 70
St. Johns, Nfd.......... 47 34 52 42 125 -
Stratford, Ont.......... 43 23 . 81 00 19
Toronto, Ont............ 43 39 35.9° 79 23 39.75 350
Vancouver, B.C......... 49 17 48 .0 123 07 05.52 11
Victoria, B.C........... 48 25 31.38% 123 21 42.0 55
Windsor, Ont........... 42 20 83 4 625
Winnipeg, Man......... 49 53 51.53 07 0% 28.53 751
York Factory. . ..... ... 57 00 92 28 B35
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ASTRONOMICAL STATIONS

Carcary: 1 chain 56 links south of centre line of C.P.R.
main line, and 2 chains 49 links north of north-east
corner of lot No. 11, in block 69,

Evxoxtox: 70.2 feet south-east of Dominion Lands Survey
Btation; azimuth 120°.07.

Gueren: 150 feet west of Norfolk Street, and 85 feet north
of Paisley Street, Nelson Crescent.

MontrEAL: MeGill College Observatory.

Norra-WesT River: Pier on site occupied by Government
Eclipse Expedition, 1905,

Orrawa: Dominion Astronomical Observatory, centre of
dome. Altitude is of lowest step at front entrance.

Owex Sounp: 215.96 feet on the course, making an angle
of 57° 33’ with the westerly side of Poulett Street, from
the intersection of that side of Poulett Street with the
southerly side of Baker Street.

REversrorE: 134 ft. 10 in. north of eentre line of C.PR,,
and 128 ft. § in. on a course north 37° 29’ east from
C.P.R. traverse station No. 1,064 of the vear 1886,

Rose Pomt: South-east corner of garden of Rose Point
Hotel.

ToronTo: The Dominion Meteorological Observatory.

Vancouver: Brockton Point, close to and south-east of
lighthouse,

Vicroria: North-west corner of garden of Driard Hotel.

WinnipEG: On Dominion GGovernment lot between Prin-
cess and King Streets, east of Notre Dame Street.

The altitudes for these stations are usually only ap-
proximate results,
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MAGNETIC ELEMENTS FOR THE AGINCOURT STATION
OF THE TORONTO OBSERVATORY, 1901-1806

Mean values for the Months named.
The Horizontal Foree is in millionths of a dyne.

DECLIXATION | HoR1zONTAL
Dare | WesT | Drr. Forck
! o] ’ | =] r i

1801 January....... 5 284 74 32.7 ¢ 0.165071
July........... | 5 29.4 ‘ 74 31.9 0.165036

1902 January. ...... 5 30.5 74 32.4 | 0.164924
July. oo 5 31.6 . 74 321 | 0.184868

1903 Jannary...... ‘ 5 33.1 ‘ 74 32.7 0.164883
July......... . 5 33.7 74 32.1 0.164716

1904 January....... ) 5 37.0 ' 74 32.6 (.164492
July........... h 38.1 | 74 31.9 0.164544

1605 January ....... 5 40.2 ‘ 74 34.4 0.164325
July L 5 42.3 74 34.5 - 0.164328
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ECLIPSES OF THE SUN AND MOON, AND
TRANSIT OF MERCURY

In the year 1907 there will be two Eelipses of the Sun,
two of the Moon, and a Transit of Mercury.

I. A total Eclipse of the Sun, January 13, invisible in
Canada. The path of totality is across the middle of Asia.

. A partial Ielipse of the Moon, January 28-29; the
beginning visible generally in North America, the Pacific
QOcean, central and eastern Asia, and Australia: the end
visible in north-west North America, the Pacific Ocean,
Asia, Australia, central and eastern Furope.

h m
Moon enters penumbra Jan. 29......... 5 45.9
Moon enters shadow................., 7 6.3 1 75th
Middle of eclipse.............. ... L 8 38.1 }Meridian
Moon leaves shadow. ... ... ... .. 10 Q.QJ Time.
Moon leaves penumbra................ 11 3.2

Magnitude of eclipse 0.715 (Moon’s diameter=1.)

III. An annular Eclipse of the Sun, July 10, invisible
in Canada. The central path crosses South America in
approximately 20° 8. Latitude,

IV. A partial Lclipse of the Moon, July 24; the be-
ginning visible generally in central and western Europe,
Africa, South Ameriea and North America, except the
north-west portion; the end visible generally in western
Africa, South America and North America, except the
peninsula of Alaska.

h m
Moon enters penumbra July 24......... 8 B8.7
Moon enters shadow.................. 10 3.7 75th
Middle of eclipse..................... 11 22,4 Meridian
Moon leaves shadow.................. 12 41.1j Time.
Moon leaves penumbra................ 13 46.2

Magnitude of eclipse 0.620 (Moon's diameter=1).

V. A Transit of Mercury, November 14. A Transit of
Mercury over the northerly portion of the Sun’s disc,
37
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partly visible in Canada, the Sun rising with Mercury on
its dise. The ingress will be visible generally in Europe,
Africa, western and central Asia, western Australia and
South America; the egress in Europe, except the northern
portion, Africa, western Asia, South America and North

America, except the north-west portion.

h m
23
26

Ingress, exterior contact, Nov. 14. . ..
Ingress, interior contact.............

Nel-als g RN

Least distance of centres, 12/ 38" .4, .. 6
Egress, intertor contaet............. 47
Egress, exterior contact............. 49

8

40
19 7oth
48 >Merjdian

18 J Time.
b8

On Nov. 14 the Sun rises at Halifax 7.15; at Quebee, 6.45;
at Foronto, 7.10; at Winnipeg, 7.38 ; at Vancouver, 7.18.
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OCCULTATIONS OF STARS BY THE MOON

The angles are counted from the north point towards the east,
and the hours are numbered from midnight, 75th Meridian Time.

&
THE BTAR'S IMMERSION | EMERrsIoN :S
DaTe e = = ’5’ Ej
NAME ‘ Mag. Time| £ | Trve ‘ z iz
, Z e
: - - =0
, ‘h m ° |hm ° 'h m
Jan., 1 ¢ Caneri...... 1 4.1 22 44 | 116 123 58 | 256 | 1 14
17, #* Aquarii..... 46|17 8| 91 1813 ' 2121 5
24 m Tauri....... 5.0 | G 48 | 103 i 156,249 |1 8
25 ' Oricnis..... 4.5 (22 40 45123 48 1 307 |1 B
26| x* Orionis.. 4714 8° 70 5 0294|052
Feb. 23' 56 Geminorum.| 5.2 |23 53 91 1 8 |200!1 15
28 I Leonis...... 5.3 1030 69 125"'347 | 0 55
Mar. 5 49 Libre...... 5472319 138 |0 8 2620 49
9 o Sagittarii...; 3.9 1 1 40 | 125 | 2 28 | 248 | 0 48
23 { Ceminorum. 4.0 | 012 | 111 | 112 | 266 |1 0©
241 85 Geminorum. 5.2 | 0 17 881119 30011 2
24| ¢ Caner...... 4.1 22551128 0 82701 13
Apl. 2| 8 Libre...... 4.4 1411127 526, 271|115
17| x* Orionis 4.5 23 11 | 106 {0 3 256 | 0 52
23 ¢+ leonis...... 5.3 |17 26 | 159 (18 17 | 242 | 0 51
30| x Ophiuchi....! 4.9 | 057 ] 69| 155|331 |0 58
May 26/ ¢ Taibrae.. c4.4 21 26 | 131 |22 36 | 278 | 1 10
June.23 x ()phmch1 4.9 21 41 58 |22 20 | 341 | 0 48
July 20 § Tabre ...... 4.4 |17 34 | 169 (18 16 | 241 | O 42
270 ¢* Aquarnii..... 5.2 123 3 | 352 |23 17 | 328 | 0 14
Aug 1 g Ceti........[ 483|151 | 24| 243|283 !0 53
Apl. 18/ 58 Ophiuchi....| 4.8 23 1| 77| 0 7|28 !1 6
Sept. 14| & Ophiuchi....| 4.4 20 22 | 53 |21 16 | 317 © 0 54
20! 9* Aquarii..... 5.2 18 55 | 23 (1939 | 297 | 0 44
Oct., 15 % Capricorni..| 4.8 |16 55 115 |17 58 | 222 ' 1 3
24 ¢ Tauri....... 431632 983|737 |245'1 &
27 e Geminorum.| 5.2 0 5 125 | 0 57 | 217 : 0 52
Nov, 21‘ { Tauri....... 3.012159 47 23 6| 279:1 7
23§ Geminorum.| 3.5 |21 4 103 (22 3| 245 ' 0 59
Dec, 17/ &' Tauri....... 3.9 |17 36 83|18 37 | 23211 1
170 &% Tauri.......| 4.3 [19 8 53120 20 : 250 | 1 12
21 & QGeminorum. 3.5 |7 3 79 7 57 301 | 0 54

|
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OBSERVING THE SUN, MOON, AND PLANETS
By Andrew Elvins

THE SUN

First, a word of caution. Never look at the Sun without
a dark glags or mica screen.

To record the observations I take a drawing book and
make 14 circles, drawn around a l-cent piece.

7 pi & 4
Form of sketches in note-hook.
The figures above denote the day of the year,

Above the ecircles is marked the day of the year, in
the figure being shown those for January 1-4. On day 1,
on looking through the telescope I see a spot, and 1 mark
it as at A, near the limb. Next day I sce the same spot
a little further from the limb.  The next day may be
cloudy and I mark it such. On the 4th day it is still
further on and getting nearer the cenfre, and I see two
new groups whieh I mark 1 and 2,

By watching spot A we find it crosses the disc in 13 or
14 days, and its direction shows us the Sun’s equator; the
poles are on a line at right angles to this direction.

Sometimes we wish to find roughly the length of a
group. The Sun is 800,000 miles across. Let us divide
the diameter of a circle into 8 equal parts and view the
spot when it is near the centre. As each division is 100,000
miles, it will not be diffieult to find the size of the group.
The one in the drawing is about 200,000 miles long.
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How to measure the length of a Spot-group.

When there are large spots it is well to draw the spot
on a larger scale. I draw the penumbra with pencil first,
and put in the umbra with ink. If a large single spot is
on the dise, draw the penumbra as correetly as possible
when near the limb.

To be useful these observations must be kept up. Our
Mr. &. G. Pursey has a record for ten years past, and
Mr. Weatherbe has made such drawings daily for years.
They are as reliable as photographs. Such observations
are interesting, and may be important.

" Another phenomenon should be carefully examined.
Portions brighter than the general surface of the Sun may
usually be seen in the neighborhood of the spots, and are
doubtless part of the same disturbanece. These are known
as facwlae, and look like billows of bright liquid. They
are best seen when near the limb, but they exist in two
zones, one on each side of the eguator, just like the two
spot-zones, and have been photographed right across the
Sun. To draw these a gray drawing paper is useful,
the faculae being put in with a white peneil.

THE MOON

Unlike the Sun, the Moon is changeless. Tt is eovered
with spots of different shapes and shades, but they are
permanent.’

We find a low power most useful to begin with, so that
the whole Moon may be seen, until we become acquainted
with its surface. Commencing with the new Moon as
carly as possible we find it a fine erescent, with the bright
edge pointing sunward.
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The Moon, March 3. 1206.
(Photograph by Rev. Dr. Marsh.)

Observing each evening, we soon find an oval spot
near the limb whose shade is a little darker than the
general surface; it has been named the Mare Crigium or
Sea of Crises, and we notice a rather brighter border sur--
rounding the objects farthest from the limb. These are
mountains, and will be seen to cast a shadow on the plain
when the Moon is 6 or 7 days old.

At this place two cavities may be seen when the Moon
is about 4 days old; black shadows fall into them toward
the Moon’s centre. They are Picard and Peirce. The
large dark plains called Maria or Seas are to be learned
first, and any book on Astronomy will give the heginner
their positions and names. Elger’s “Moon” has excellent
maps and a description of all the interesting features on
the Moon’s surface.
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[ would recommencl the student to draw the formations
as he sees them. Black and white crayon on cream-
colored paper answers well, and it rivets the particulars
on the memory.

Bright rays may be seen passing out from some of the
craters and running hundreds of miles. At the top of the
Moon {as seen in the telescope) is one, Tycho, which is
very distinet at full moon. If this spot were ever a lunar
pole the chief dark seas were then on the lunar equator.

Members of the R.AS.C. should examine the Lick,
Paris and Pickering atlases. These are the best in existence
and are in our Library.

THE PLANETS

‘Are planets peopled like the Earth,

And do the people corne by birth?

Do they resermble people here,

Or are they only half as queer?

When old do they renew their youth?
Does julsehood pass lor more than truth?”’

I don’t know. The question of morals on earth seems
hard to understand at present. There are many physical
subjects which are less puzzling, and we will look at some
of these.

In many things do the other planets resemble the Earth,
They are solid bodies with an enveloping atmosphere in
which clouds float.  Mars shows white patches at the poles
which look like snow, and some observers think they see
signs of water and vegetation on it.

With a 3-inch refractor and a power of ahout 100 or
more, Mercury and Venus can be well seen. They have
phases like the Moon. Mereury must be looked for as
soon as the light is getting faint, near where the Sun has
set. Tt 1s never very far from the horizon, and is hard to
cateh.

Venus is a brilliant object, too brilliant for easy ob-
servation when an evening star, but the changes in its
apparent size are very striking. When the planet is in
superior conjunction it is round and small, but when near
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inferior eonjunetion it is a beautiful large crescent. It is
useful to cut off its light with a darkish glass sereen, but
I have seen it best in daylight. T find it before sunrise
and keep looking until full daylight. I have had my best
views this way.

Mars has two moons, but they are to be seen only with
large telescopes. The inner one revolves far more rapidly
than the planet rotates, a rather difficult result to reconcile
with the nebular hypothesis. We may refer to the works
of Percival Lowell and W. H. Pickering for the latest news
of Mars. ‘

At opposition Jupiter is a splendid object. Ttz shape
is quite oval, being much flattened at the poles. Tt has
a dense atmosphere and clouds lie in bands on each side
of the equator. Spots are often seen on the belts, and it
Is very interesting to notice how fast they move, going
from the limb to the centre in three hours. Small teles-
copes show four moons, and they often cast round black
spots on the dise as they pass before it. The hollow in
the belt where the red spot was seen in 1878 and after
vears is still visible, but the red spot is gone.

Mr. Barnard discovered a small moon near the planet
fourteen years ago, and two others were more recently
discovered.

Saturn is the finest object to observe. A high power
is best. Its wonderful ring and its satellites are a beautiful
gight.

Webb’s “Celestial Objects” should be consulted by
every observer, and all should read The “English Me-
chanie.” It contains each week letters on every new
subject.

This paper is designed only for beginners, and 1 hope
it may be a help to such.
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SATELLITES OF THE SOLAR SYSTEM

. |
' ME MEax ‘ S1ve !
NaME =E | DisTaxnce PERI;(F;;L DiscoveRrER Dare
25 ‘ 1IN MiLks ‘
== d h m s
THE EARTH
The Moon..| .. | 238840 {27 7 43 1% |
MARS
1. Phobos..... J 14 5,850 ‘ 7 39 15| Asaph Hall....| Aug. 17, 1877
2. Deimos....| 13 14,650 | 1 6 17 54| Asaph Hall... | Aug. 11, 1877
JUPITER
5. (\ameleas 13 112,500 11 57 23| Barpard...... Sept. 9, 1892
1. lo.. | eyl 261,000 | 1 18 27 33| Galileo..... .. Jan.7, 1610
2. Europa 61 415000 | 3 13 13 42 Galiteo....... Jan. 8, 1610
3. Ganymedu. 6 664,000 7 3 42 33 Galileo....... Jan. 7, 1610
4, Callisto....| 7 ‘ L167.000 |16 16 32 11| Galileo.......|Jan. 7, 1610
6. (Nameless).| 14 | 7,000,000 250 d, Perrine..... ... Deec. 1904
7. (Namcless).’ 16 | 7,300,000 265 d. Perrine....... Jan. 1905
SATURN
1. Mimas..... 15 117,000 22 37 6 W.Herschel...|July 18, 1789
2. Eneceladus.. 14 157,000 | 1 8 53 7| W. Herschel...| Aug. 29 1789
3. Tethys..... 11 186,000 ;1 21 18 26 J. D, Cassini... Mar. 21, 1684
4, Dione...... 11 238000 . 2 17 41 J. D. Cassini... Mar. 21 1654
5. Rhea...... ; 10 332,000 4 12 25 12 J. B, Cassini., De(' 23 1672
6. Titan,.....I 9 771,000 15 22 41 23! Huygens, ..
7. Hyperion...| 16 * 934,000 21 6 39 245 G. P Bond. ... Sept 16 1848
8, Tapetus....| 11 | 2,225,000 79 7 54 17. J. D). Cassini... Oct. 25, 1671
9. Phoebe. ... - 17 | 8,000,000 a4b id. - WH. Plc&ermg 1808
10. Themis.....1 17 | 908,000 20 20 24 0 W.H. Pickering| 1905
URANUS
1. Ariel......, | 151 120,000 | 2 12 29 21 Lassell........ 1 Oct, 24, 1851
2. Umbricl....} 16 | 167,000 | 4 3 27 37) Lassell.. ..... Oct. 24, 1851
3, Titania..... 13 | 273000 8 16 56 29| W. Herschel... Jan. 11, 1787
4. Oberon....| 14 | 365000 |13 11 7 6 W. Herschel . | Jan. 11, 1787
NEPTUNE
1. (Namelese).| 13 | 221,500 " 5 21 2 44] Lassell........ Oct. 10, 1846
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THE PLANETS IN 1907

In the following notes on the Planets the most inter-
esting phenomena connected with their motions are given,
and it is hoped that their courses can be intelligently
followed throughout the year. Tor the five outer planets
maps showing the paths among the stars are given. Fx-
ceptionally interesting observations will be possible with
Mercury, Mars and Saturn in 1907.

MERCURY

Mereury is always so near the sun that it i compara-
tively seldom seen with the naked eye, but when not far
from its greatest elongation, which, however, never exceeds
28°, it is easlly visible as a star of the first magnitude. Tt
13 usually visible for about a fortnight at each elongation,
and is best seen in the evening at such eastern elongations
as oceur in March or April.

The phases of the planet succeed in the following order:

Feb. 2 Superior Conjunction. . ceena ]

Mar. 1 Greatest Elongation E., 18010 $ Evening Star
Mar. 18 Inferior Conjunction................ |

April 14 Greatest Elongation W., 27° 36/, .. .. ]

May 24 Superior Conjunction, . . j Morning Star
June 27 Greatest Elongation E 25° 20/ ...

July 24 Inferior Conjunction.. o]

Aug. 12 Greatest Elongation “ 180517, * Evening Star

Sept. 6 Superior Conjunction...............

Oct. 23 (reatest Elongation E., 24° 207, ... ..

Nov. 14 Inferior Conjuction. . ... + Morning Star

Nov. 30 Greatest Elongation VV 20° 207, ...

Usually the planet at the time of conjunction passes
north or south of the Sun, but at the inferior conjunction
of Nov. 14 the planet iz very near its line of nodes, and
will cross the Sun’s dise, being visible as a black spot. The
times of the transit are given on page 37. These transits
must occur in May and November, those in the latter
month heing more than twice as numerous as those in the
former. The last transit, visible in Canada, was on Nov.
7, 1894; the next will be on Nov, 6, 1914, To observe
the transit a small telescope is neeessary.
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VERUS

At the beginning of 1907 Venus is west of the Sun and
is therefore a morning star.  On Jan. 4 it attains its greatest
brillianee, which then steadily diminishes until September,
when it begins slowly to rise again. Maximum Elongation W,
46° 53', occurs on Icb. 9, and Superior Conjunetion on
Sept. 14, after which date the planet is the evening star.

The phases of Venus are easily seen with a small tele-
scope. When about midway between greatest elongation
and inferior conjunction the planet has an apparent
diameter of 407, and with a magnifying power of only 45
it looks exactly like the Moon when four days old, and of
precisely the same apparent size.

The surface markings are not conspicuous but sre de-
serving of careful study, as observations on them may
lead to a determination of the period of rotation of the
planet. Some observers give it as 23 h. 21 m., but the
stronger evidence favors 225 days, i.e., the plunet’s orbital
period. In this case the planet will always present the
same face to the Sun, just as our Moon does (o the Farth.

MARS

This planet is a most interesting objeet to study, and
during 1907 will be well-placed for observation. Tts
sidereal period is 687 days and synodic period 780 days,
and hence its oppositions occur a little over two years
apart. It will be in opposition on July 6, but it comes
nearest to the Karth on July 13, at which time it will be
37,800,000 miles distant. As the average distance at time
of opposition is 48,600,000 miles and the least possible is
35,050,000 miles, it will be seen that the opposition of
this year will be very good for observation. These favor-
able oppositions occur at intervals of 15 or 17 years, the
last one having been in 1892. Fifteen years hefore this,
in 1877, the two minute moons of the planet were discovered
by Asaph Hall, at Washington. These satellites, remark-
able for the rapidity of their revolution ahout the planet
can be seen only with very powerful telescopes.

In the accompanying diagram on page 49 is shown
the path of Mars amongst the stars in 1907,
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JUPITER

Jupiter is the greatest of all the planets, and hig bright-
ness, superior to any of the fixed stars, is surpassed by
Venus only. Fven a small telescope wili show an
appreciable dise, and the motions of the four earliest dis-
covered moons can easily he followed by the amateur
astronomer. At present Jupiter is known to have seven
satellites. Tour were dfscovered hy Gulileo in 1610, the
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Path of Jupiter among the Stars in 1607,

fifth by Barnard at the Lick Observatory in 1892, and the
gixth and seventh were discovered by photography by
Perrine of the same Observatory in December, 1904, and
January, 1905. The configurations of the satellites at
times suitable for observing are given in the adjoining
double-page table, and the times of all the eclipses visible
in Canada are given in the monthly predictions at the end
of this volume.

On December 28, 1906, Jupiter is in opposition, and
as the synodic period is 399 days the next opposition will
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be in I'ebruary, 1908, that is, there will be no opposition
in 1907 at all.  The planet will be very brilliant throughout
the entire night at the beginning of the year. On March
23 it will be in quadrature, on July 16 in conjunction, and
on Nov. 6 in quadrature to the west of the Sun, being then
morning star.

In the diagram on page 50 the path of the planet
amongst the stars in 1907 is shown.

SATURN
In the telescope a magnificent spectacle is presented
by this planet, surrounded by its unique ring-system and
its numerous satellites.

Phases of Saturn’s Rings.

At the beginning of the year Saturn will be an evening
star, gradually approaching the Sun until on March 9 it
will be in conjunction. After this it will be a morning
star, being in quadrature on June 19 and reaching opposi-
tion on September 17. After this it will be an evening
star again.

b2
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On account of the faet that the ring-system remains
always parallel to itself, as shown in the accompanying
figure, it will happen that twice in the planet’s revolution
in 294 years the edge of the rings will be turned to the Sun
or the Earth, in which case they will not be seen. This
very interesting event will take place in 1907.

The circumstances which determine the invisibility of
the ring are: 1st, when its plane passes through the centre
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Path of Saturn among the Stars in 1907.

of the Sun; 2nd, when it passes through the centre of the
Earth; 3rd, when the Sun and the Earth are on different
sides of the plane of the ring, for the Earth in this case will
have the unilluminated side of the ring turned towards
it. The first condition is fulfilled on July 27, the second
on April 9 and October 4; and the third during most of
the months of May, June, July, October, November and
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December. In August and September the elevation of
the plane of the ring above the Sun and the Earth will
be so small that even then it will be almost, if not qguite,
invisible in ordinary telescopes.

Saturn is now known to have ten satellites, the ninth
having been discovered in 1898 by W. H. Pickering, and
the tenth by the same astronomer in 1905, The latter is
a very small object. The largest of all is Titan, which,
according to Webb, may be seen with a telescope of 1-inch
aperture. Its mean synodic period s 15 d. 23.3 h., and
times for eastern elongation are given in the following
table:—

Eastern Elongations of Titan
{75th Meridian Time,)

d.  h. d. h d. L
May .....26 8.6 Aug..... 14 2.1 Nov..... 1 13.7
June......11 8.1 Aug.....20 239 Nov.....17 12.1
June......27 7.3 Sept 14 21.1 Dec..... 3 10.8
July......13 6.2 Sept..... a0 18.5 Dec..... 19 9.9
July.. ... 20 4.2 Oct..... 16 15.9

The position of the satellite at any other time can
easily be calculated.

The outer ring has an exterior diameter of 168,000
miles, while the thickness probably does not exeeed 100
miles. If a model of the rings were constructed on a seale
of 10,000 miles to the inch, the outer ring would have a
diameter of neatly 17 inches, and the thickness would be
that of an ordinary sheet of writing paper.

It has been demonstrated that the rings are composed
of a swarm of separate particles, each pursuing its own
path about the planet.

In the diagram on page 53 is shown the path of Saturn
amongst the stars in 1907,

TRANUS

Uranus, the planet discovered by the elder Herschel
in 1781, appears to the naked eye on a dark night as a
small star of the sixth magnitude. During the vear it
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will be in the constellation Sagittarius. It will be in op-
position on July 3, in quadrature April 3, and Oect. 3, and
in eonjunction Dec. 31, 1906, and Jan. 4, 1908,

Uranus has four satellites, inaccessible, however, to
telescopes of small aperture.

The accompanying diagram exhibits the path of the
planet in 1907.
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NEPTUNE

The planet Neptune is the most distant member of the
solar system, being 2,800 millions of miles from the Sun,
and requiring 165 years to complete a revolution. In 1907
it will be in the constellation Gemini, and the accompany-
ing diagram shows its path during the vear. It appears
as a star of the eighth magnitude and so cannot be seen
with the naked eye.
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It will be in opposition January 2, in conjunction July
5, and in quadrature on March 31 and October 9. Its
single satellite can be seen only in large instruments.

The accompanying disgram exhibits the path of
Neptune in 1907.
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MERIDIAN PASSAGE AND DECLINATION OF FIVE PLANETS
ON THE 1st AND 16th OF EACH MONTH

The times are local mean time (approximately); the variation of this from the

Standard time for any place must he allowed for,

The declination is that at Greenwich mean noon on the days named.

Hours number from midnight.

Juriter 94

MEercury € VeNUs @ Magrs & SATURN b
1907
Mer. Mer, Mer. Mer. Mer.
Pass, Decl. Pass. Decl. Pags. Decl. Paass. Decl. Pass. Decl.
~thom| ¢ Ythom| ° ‘lhomt ° “|homl ° ‘lhom| ° ¢
Jan. 1 110 45/8.22 50! 9 23(8.16 21| 7 488,13 33[21 45|N.23 1516 108, 9 25
15 11 220 24 29 3| 17 28] 7 261 16 922 38 23 21.15 20 8 56
Feb 1 (12 13] 19 35 8 57| 19 23] 7 0| 18 49i21 24| 23 2511 19 8 14
15 |12 550 10 35/ 9 1| 20 7| 6 38 20 3520 25! 23 28/13 30 7 36
March 1 |13 17|N. 0 31| 9 10¢ 19 24| 6 17| 21 56/19 30/ 23 2012 41 6 57
“o1h |12 22 2585 9 20 17 0] & 55 22 52|18 37| 23 31|11 53 6 17
April 1 |10 43(S. 4 17{ 9 32 12 2| 5 25 23 32(17 36 23 31|10 53 5 30
“ 15 (10 22 3 19] 9 39 6 37| 4.58 23 47|16 49| 23 30|10 4 4 53
May 1 |10 37|N. 4 35| 9 47N, 0 24| 4 22| 23 58|15 57| 23 24/ 9 8 4 16
15 (11 17| 14 45 9 54 6 42| 3 44| 24 1415 13| 23 16| 8 17 3 48
June 1 (12 40| 24 38/10 5 13 50| 2 49| 24 5814 20| 23 1/ 7 15 3 22
“ 15 |13 37| 24 29/10 17 18 37| 1 52| 26 3113 38 22 43| 6 23 3 9
July 1 (13 49) 18 56|10 35 22 13| 0 35| 27 33/12 50/ 22 17| 5 21 3 2
“ 15 113 2| 14 5710 54 23 14423 17] 28 34112 8 21 50 4 26 3 5
Aug. 1 |11 16| 16 40[11 17| 21 31{21 55 28 5311 17| 21 11 3 18 318
15 |10 50| 18 5611 33| 17 5121 0] 28 3310 35 20 36 2 20 3 37
Sept. 1 |11 43) 12 17|11 49) 11 14(20 & 27 40| 9 43| 19 52/ 1 10 4 5
Yoo1h |12 24 1 32|11 &8 4 37|19 36| 26 34| 8 59 19 15! 0 11 4 32
Oct. 1 |12 54/8.10 13(12 &S. 3 27|19 6] 24 47| 8 8 18 3622 59 5 1
15 |13 12| 18 15/12 18 10 20|18 44| 22 41| 7 21| 18 K22 1 5 23
Nov. 1 [13 7| 22 4612 33 17 36(18 20| 19 27| 6 21| 17 3720 51 5 42
15 |11 34 T 812 500 21 58|18 1) 16 15 5 30 17 22119 54 5 49
Dec 1 (10 28] 14 54113 14) 24 25017 390 12 6| 4 20| 17 19/18 51 b 47
“ 15 |10 46! 20 32|13 35 23 5017 20 8 10 3 32| 17 28(17 57 5 37
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THE STUDY OF VARIABLE STARS
By J. Miller Barr.

No department of Astronomy is more attractive 'han
that which deals with the wonderful phenomens of steilar
variation. It may, further, be claimel for this study that
it is peculiarly adapted to the needs of amateurs, since a
great number of known variables (including all the brighter
and more interesting ohjects) can be well observed with
small instruments. Indeed, an ordinary field-glass will
suffice, not merely for the study of muany known variables,
but for the discovery of new ones. It is hoped that the
present imperfect review of this subject will not be devoid
of interest to amateur observers.

EARLY OBSERVATIONS

The earliest known observations on the brightness of
the stars are those recorded in Ptolemy’s Almagest.®
There is some uncertainty as to the origin of Ptolemy’s
star-magnitudes; but they are probably due to Hipparchus,
whose catalogue of stars (the first on record) was prepared
more than 2,000 vears ago. Of greater value are the eare-
ful estimates of stellar magnitude made by the Persian
astronomer Al-Sufi, about the middle of the tenth century.t
Our present knowledge regarding the “secular variation”
of certain stars{ is based largely upon a cotnparison of
Ptolemy’s and Al-Sufi’s magnitudes with those determined
by modern astronomers.

Thus the well-known star s Leonis (whose present
magnitude is about 2.2) was rated as of the first magnitude

*The Almagest was written in the second century of our era.
FAl-Bufi’s * Description of the Fixed Stars” has become known
to us chiefly through Schjellerup’s translation, published in 1875,

tMueh valuable information on this subject will be found in Mr.
Gore’s papers on “Changes in the Stellar Heavens” (Observatory,
Oet. 1900 1o Jan. 1901, also Jan. 1902), and “ The Secular Varation
of Starlight” (Ttid, Nov. 1903),
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by Ptolemy, Al-Sufi and Tycho Brahe (16th century). A
case yet more remarkable is that of 8 Eridani, which
Al-Sufi placed in the first rank, though it is now of the
third magnitude only. Among the stars which “have
probably increased in brightness since Al-Sufi's time” are
@ Ophiuehi, 7 Eridani, and  Sagitize.

NEW STARS

Although the so-called “new” or temporary stars
differ much from ordinary variables, they are properly
classed with the laiter, and are hence included in our
more extensive lists of these objects. The outhursts of
such bodies, as recorded in ancient times, represent, there-
fore, the beginnings of that branch of Astronomy with
which we are concerned.

The following list includes all known objects of this
class. For stars revealed by photography*® the constella-
tion name is printed in italics; the date in each case being
that of discovery.

134 B.C.... . Scorpio. 1860, ... .. Seorpio.
123 A.D....Ophiuchus. 1866. ... .. Corona.
173,00, Centaurus. 1876. . ..., Cygnus.
386...... .. Bagittarius. 1885. .. ... Andromeda.
389....... . Aquila. 1890, ... .. Perseus.
393...... .. Reorpio. 1892.. ... .4 Auriga.
827....... .Scorpio. 1893. .. .. Norma,
1012.... ... Aries. 1895. .. ... Caring.
1203........ Scorpio. 1895. ... .. Centaurus.
1230........ Ophiuchus. 1809, . ..., Sagittarius.
1572........ Cassiopeia. 1900. . ..., Agula.
1604, .. ..... Ophiuchus. 1901...... Perseus.
1670........ Vulpecula, 1903...... Genvind.
1848.... ..., Ophiuchus. 1905. .. .. Aquala.

Three celebrated objects are included in this list, viz.,
the “star of Hipparchus” (134 B.C.), Tycho Brahe'’s star
(1572), and Kepler’s Nova of 1604.

*With one exception, these stars were discovered by Mrs.
Fleming, at Harvard. The exception is Neve Geminorum, discover-
ed by Prof. Turner at Oxford in 1903.
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In the famous “Pilgrim Star” of 1572 we have the
most striking instance of stellar variation on record. In
November, 1572, this star rivalled Venus in brightness,
and was distinctly visible in the daytime. It remained in
view for about sixteen months, itz color changing from
white through yeilow and red to a bluish tint. The great
star of 1604 equalled Jupiter in brilliancy, and faded to
invigibility in 14 or 15 months. '

The story of Nova Perser, 1901—the great new star of
the 20th century—is doubtless familiar to many of my
readers. At the time of its discovery by Dr. Anderson of
Edinburgh (Feb. 22, 1901), this star was between the
second and third magnitude. On the evening of Feb. 23
it was brighter than Capella, but soon faded, becoming
invisible to the naked eye in the course of a few months.
The changes in its spectrum were most interesting, and a
similar remark will apply to the periodical Auctuations
observed in its light. 1t will suffice to add here that the
study of this star, and of the wonderful nebula which
surrounded it, has afforded much light on the complex
problems presented by the Nove.

VARIABLES OF LONG PERIOD

The typical star of this class is the famous variable o
Ceti (Mira), whose fluctuations were first noticed by Fab-
ricius in 1596. In the 17th century these light-changes
were carefully watehed by several observers, and their
periodieity was fully established. Boulliaud, in 1667,
found the star’s period to be 334 days. This is a fair
approximation to the mean period, as given in recent
catalogues, viz., 331.69 days.

Like other stars of its elagss, Mira Ceti varies through a
wide range—the maxima being more sharply defined than
the minime. At maximum brightness it reaches the
third, and sometimes the second, magnitude; descending
to 9.5 mag. at minimum. Its usual color is a rich orange-
yellow, becoming paler near maximum ; the spectrum
showing dark bands and bright lines, such as are found
in many objeets of this class. This spectrum  {as
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photographed at the Lick Observatory) has been care-
fully studied by Prof. Campbell.* Spectrograms taken at
considerable intérvals reveal striking changes, which (apart
from other evidence) point elearly to the physical nature
of the star’s light-variation. The “underlying cause” is
still unknown. ‘

The variables of long period form a numerous and im-
portant class. Many red stars, with banded spectra, are
found among them; a notable instance being the “ crimson
variable R Leporis. Their light-changes are always more
or less irregular; the rise to maximum being usnally more
rapid than the fall to minimum. In some cases the devia-
tions from regularity are very conspicuous: the well-known
variable R Corone (discovered by Pigott in 1795) is an
example of this kind.

A far more striking instance of irregularity is afforded
by the wonderful southern variable 7 Argfis,t This star
has been happily described as a ““ connecting link ”’ between
the “new’ stars and ordinary variables. Its fluctuations
were first noticed by the traveller Burchell in 1827. Al-
though now invisible to the naked eye, it outshone
Rigel in 1837-38, and was nearly or quite equal to Sirius in
April, 1843. It is located in the great Argo nebula, in one
of the richest regions of the sky.

VARIABLES OF SHORT PERIQD

The discovery of rapidly~recurring changes in stellar
lustre was one of the notable achievements of the 18th
century. Goodricke, in 1783, found that the fluctuations
in the light of Algol were thus periodic; and he pointed
out that these changes were such as would result from the
intervention of a dark body revolving about the star.

*A strophysical Journal, Jan, 1899, p. 31.
TOtherwise known as » Carinze,

Montanari in 1669 discovered the light-changes of Algol, but
failed to recognize their periodicity. The Arahic name Al-gal (the
Spirit or Demon)} suggests that these changes had been detected at
a much earlier period. :
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The period of Algol, as given by Goodricke (viz., 2 d. 20 h.
48 m.}, differs from the true value by less than one minute.
To the same observer we owe the discovery, in 1784,

of the light-changes of # Lyre and 4 Cephei—the chief
representatives of two diverse types. Both starg sre regu-
larly variable; the former in a period of about 12 d. 21 h.
59 m., the latter in 5 d. & h. 48 m, The light-curve of 3
Lyre is nearly symmetrical. It exhibits two unegual
minima, such as would result from the mutual eclipses of
two suns, unequal in size and brightness, and revolving
nearly in contact with one another.* The light-curve of
¢ Cephei resembles those of some long-period variables—
the ncrease of light being more rapid than the decrease.
Variation of this kind can only be attributed to physical
changes—depending in some way upon the action of a
close revolving satellite. A similar remark may apply to
the Antalgol or “ciuster”” varisbles, which remain at or
near minimum brightness for a large part of each period.
The star 14.1904 Cygni (discovered by Blajko in 1904) is a
highly interesting example of this type: the interval be-
tween successive maxima being only about 3 h. 14 m,

Stars of the Algol and # Lyre types have been con-
veniently designated as “eclipse-variables.” Many inter-
esting objects of this class have been brought to light in
recent years. Among them is W Urse Majoris—mnoted for
its short period of 4 h. 0.2 m.; and the Algol stars RW
Taurl and 78.1906 Sagittarii. The last-mentioned star
(whose period is 2.08 d.) has a light-range of more than
seven magnitudes !

With few exceptions, the eclipse-variables are white
stars of Secchi’s first type; while those of the 4 Cephei
clags are yellow stars with second-type spectra. As re-
gards distribution, the eclipse-stars are met with in all
parts of the sky. On the other hand, stars of the 4 Cephei
class are (like the temporary stars