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CHRONOLOGICAL CYCLES.

" riminical Tetter . . B Julian Period . . 6583
?:;m . . . 28 Solar Cycle . . 3
: inar Cycle, or Golden Roman Indiction. . 13

Number . . . 9
SIGNS OF THE PLANETS.

2 The Sun. @ or § The Earth. iy Saturn.

y The Moon. d Mars. Uranus.

7 Mercary. 1} Jupiter. W Neptune.
1 3 Yenus.
: SIGNS OF THE ZODIAC.

Aries. § Leo. 2 Sagittarius.
+  « Taurus. My Virgo. vy Capricornus.
°  {f tiemini - Libra. s Aquarius.
© = Cancer. m Scorpio. ¥ Pisces.
ASPECTS.

;s Conjunction, or having the same Longitude or Right Ascension.
** (ynadrature, or differing 90° in “ o e «
2 Upposition, or differing 180° in

ABBREVIATIONS.
Q1 Ascending Node. © Degrees.
3 Descending Node. ! Minutes of Are. .
N. North. S. South. b Hours.
E. East. = W. West. ® Minutes of Time.

- ECLIPSES IN 1870.

In the year 1870 there will be six eclipses, — four of the Sun
wnd two of the Moon. )

I. A total eclipse of the Moon, January 17, 1870. The penum-
trai phase is partly visible throughout the United States. The
rartial phase is partly visiblg throughout the Western States.

[ (14 3 ({3

o A s e

okt 4o etogenie

e A 0 621 181

i

| The total phase 1s partly visible in Colorado, Utah, etc., and
i xholly visible in the Pacific States.

5

i Washington | Chicago | Salt Lake | San Fran-
4 Time. ’_Pimg_. B Time. cisco Time.
H h. m. h.m.  |h m. h. m.

f Moon enters Penumbra | 6 47.3aM.| 6 5.1a.3t.| 4 289 A x| 3459 aum.
i Moon enters Shadow 7483 aM.| 7 6.1aM. 5299 A 4469 a.r.
i Total phase beging 8 4854..| 8 6.3 iM‘ 6 29.1 axt.| 547.1 Am.
i Mildle of total phase 9 88.1ant. | 755.94.M.1 7187 am.| 635.7 am.
«  Tntal phase ends 10 27.7 am. | 94554m! 8 83 anr! 726.83 A
; Moo leaves Shadow |11 27.9 A (1045743 9 8.5 o] B265 A,
i Moon leaves Peoumbra | 0 29.0 p.yt. 114684010 9.6 A 927.7 A n.
Magnitude of eclipse = 1.664 (Moon’s diameter — 1).

IL A partial eclipse of the Sun, January 30, 1870. Visible
oaly in the Antarctic region.

HL A partial eclipse of the Sun, June 28, 1870. -Visible at
Sviney and at Melbourne, in Australia, and in New Zealand. In-
rwible in America. Magnitude of the eclipse = 0.633 (Sun’s
siameter = 1). )

IV. A total eclipse of the Doon, July 12, 1870. More or less
«f the penumbral phase is visible east of the Mississippi River,
Aad part of the partial phase is visible in Eastern New England.

[

P

X ortigsecitbons -

Chicago Time.| 'Weshington | Boston Time. |

P b. m. h. m. h. m. |
¢ ratal phase ends 5 343ex. |6 165eM | 6 402y |
3 Moon leaves Shadow 6 340rM. | 7 162p.m. T 39.9pM. |
7 on leaves Penumbra 7 324pm | 8 146p.m. ' 8 83.3p.M. -

Y. A partial eclipse of the Sun, July 27, 1870. Visible in
i Northern' Alaska. Magnitude of greatest eclipse = 0.075 (Sun’s
j Sumeter = 1). Co- »
2, VL A total eclipse of the Sun, December 22, 1870. In the
, uted States, only a very small portion of the penuzabral phase
* 7 visible just after sunrise in the northeastern extremity of
Maine. The penumbral phase is visibic over the North Atlan-
« Ocean, Europe, Eastern Asia, and Northern Africa. The
: ll_ phase is visible in Southern Spain, the southeastern ex-
“¥mity of Italy, in Greece, and in Turkey. The eclipse is total
l‘{“ﬂplmrent noon in longitude 5° 4/.8 cast of Greenwich, or
$3° 2%3 west of Ferro, and in latitude 36° 26'.8 north. At this
210t the duration of totality is two minutes.

TIDES.
To find the time of high tide, enter the following table * at the
* From the Coast Survey Report for 1564.

—

ASTRONOMICAL INFORMATION, ETC.

top with the name of the place, and at the side with the hour of
the moon’s southing found in the calendar, and in the body of
the table will be found a number which, added to the time of the
moon’s southing, will give the time of high tide.

> - > s " =5 °© o ~d & g
Su| & |2 |5 |9 |BE|& |« (58| & |§
=2l S| % |5E|8s|E| S| § |29 § |5
S5l 5| S |Se|s7| 8|5 |8 |RE| & |23
22| 5|5 |25 |22 |3 |g3|% |3
= =2 = a K 2 i =
s | fl2lm |3 |Aald|5 (2= 4
hm| hm/hmyhwm bhm bmoibhn|hm bhol b m h o
0 0/1138|820131|855{647|725|738173 ] 933,12 5
03011133818 128|849 ,642(721|733{725| 99 1159
1 0/1128/815;12 |84+ 637/716[727(719] 919 1153
13011124810/ 121|840 6381!713|7211715| 913 11 45
2 0111208 6/118/835.626/7 9[716(711| 9 6:11 41
23(1116/8 0/114/83°621i7 6/712]7 8! 9 111 35
3 0|1113!/755/111|827:617.7 4/7 817 6| 85711133
330111107521 8(822'613'7 3|7 5|7 5| 853/11 33
4 0111 7/752(1 6{820.611!7 2|7 2|7 4| 8531133
430111 6|752|1 31821 610:7 3|7 2|7 3| 85611 46
b5 0111 6|753/1 0/823 610'7 4|7 3|7 4| 9 2/11 55
530|11 9|75 {05982 613'7 6|7 717 6| 910 12 3
6 0/1113|759/059/832 6197 9(712|7 8] 922'1211
630111198 5(1 1|83 625:713(719/712( 933.1215
7 01112581111 7848 632:717|724/716| 949 1223
730)1132/817|(115(858 639'723|732/722(10 0/12 2%
8 01113/823/123/9 4 644:'728|738/728/10 6;12 3¢
830 1143/827|129|9 8 649/783|745/734/10 71237
9 0111471832/184/910 652737|748/739(10 6,12 38
9380|1143/ 8311139(912 654/739/75742/10 3'1234
10 011149)835/142/910 653 740|750 (743 959 1230
1030|1148 (834145 98652'740 T47|741| 9561224
11 01147831 141|9 4 650:735(744|737( 9481217
113011143/825(137/9 2 643:!730({741[734! 640'12 9

PLANETS.

Blercury will be visible about the 10th of May, after sunset,
and about the 20th of October, before sunrise.. On the 10th of
May it may be distinguished from Jupiter by being farther from
the sun.

Venus will be an evening star until about the 22d of February,
attaining its greatest brilliancy about the 17th of January. After |
the 23d of February it will be a morning star until the 7th of
Deccember, attaining its greatest brilliancy on the 30th of March.
After the 8th of December it will again be an cvening star.

Mars, which in January will be visible after sunset, will begin
to rise before the sun during the second week of April, and will
continue to rise earlier and earlier throughout the year, without
ever reaching opposition and its maximum brilliancy. Upon the
last day of Deccember it will rise at about 11h. 10m. ». ».

Jupiter will be seen in the evening, from the 1st of January to
the latter part of May. It will at first be seen in the constella-
tion Aries, and after the 4th of January will move into Taurus,
passing between the Pleiades and the red star Aldebaran. On
the 1st of January it will set at about 2h. 50m. .31, on the 1st
of February, at Oh. 50m. A. M., on the 1st of March, at 11h. 20m.
P. 3., on the 1st of April, at 9h. 45m. ». ., on the 1st of May at
8h. 20m. ». ., and on the 1st of June at 7h. Om. p.». Early in
June Jupiter will begin to be a morning star, and will rise earlier
and earlier throughout the year, reaching its quadrature on the
17th of September, and opposition on the 12th of December.
During the whole of this time it will be in the constellation Tau-
rus. It will move away from Aldebaran until the 14th of Octo-
ber, when it will be stationary, and after that it will slowly
approach that red star again.

Saturn will throughout the year be between the constellations
Scorpio and Sagittarius, but ncarer to the latter and between the
two branches of the milky-way, or in the westernmost one. At
the beginning of the year it will be a morning star. On the 18th
of March it will be in quadrature, and about the middle of April
will begin to rise before mjdnight. On the 16th of June it will
come to opposition, after which it will be visible longer before
midnight than after. It will again reach its quadrature on the
14th of September, after which it may be regarded as an evening
star. On the 22d of December it will be in conjunction with the
sun. \This planet will twice be stationary among the stars;
namely, on the 6th of April, and on the 26th of August.

The greatest elevation of the earth above the plane of the ring
which will occur in fifteen vears, takes place about the first of §
October, 1870. The planet will, on the whole, be most favorably
situated for observation during July, August, and September.
In several books, August, 1869, is stated to have been the best
time for ohservations of the rings, but this is incorrect.

Uranus will come to opposition on the 9th of January, and
Neptune will be in the same situation on the 13th of October.
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. CHRONOLOGICAL CYCLES.‘ , tgp with the nan}x}e of the place, gnd at the side with the hour of
.. . . B Julian Peri L the moon’s southing found in the calendar, and in the %{}y of
z'}‘{f'“’ml I..e!tcr. . o8 sl;];s.nc‘.e;{?d L 6583 the table will be found a number which, added to the time ¥ the
,‘5‘:;:,'0‘.(:13 or Golden Roman Indictich. . 13 | moon’s southing, will give the time of high tide. )
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SIGNS OF THE PLANETS.

~ The Sun. @or & The Earth. { Saturn.
3 \The Moon. & Mars. & Urenus.
3 Mercary. Y Jupiter. ¥ Neptune.
2 Venus.
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, Ga.
4

8outhlog,
Philadelphia,
Penn,
0ld Pt. Comfort
Va.
Baltimord, Md
A
Fort Pulask!

Savannah
Sau Prancisco
Cal,

New York, N, Y.

Charleston, 8, C.
, Koy West, ¥la,

|

|
|
|

; ’ Emithville, N. C.
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SIGNS OF THE ZODIAC.
g Aries. ! Leo. © 2 Sagittarius.
=« Taurus. Y Virgo. vy Capricornus.
1T Gemini. 2 Libra. =¥ Aquarius,

r Cancer. m ScorpioT . - ¥ Pisces.

ASPECTS.

+ Conjunction, or having the same Longitude or Right Ascension.
< 1> Quadrature, or differing 900 in “ “ o e
3 ¢ Upposition, or differing 180° in “ o« o« “

ABBREVIATIONS,
fl Ascending Node. © Degrees.
4 Descending Node. . - ! Minutes of Are.,
N. North.  S: South. 5 Hours.
E. East. W, West. = Minutes of Time.

ECLIPSES IN 1870. ‘
In the year 1870 there will be six eclipses, — four of the Sun PLANETS.
snd two of the Moon. " 3lercury will be visible about thie 10th of May, aftor sunsect,
L. A total eclipse of the Moon, January 17, 1870. The penum- | and about the 20th of October, before sunrise.. On the 10th of
el phnse is partly visible throughout the United States, The May it may be distinguaished from Jupiter by being farther from
-.-.:;:@'atlmg?n;ﬁhiz g&rtgtﬁ?i\{)ﬁds riO: g(}l’gilotr Hllg ‘gfzﬁxmétcs. mxf;ii the‘::::; will be an evening star until about the 22 of Febr r
{ ; , 2 uary
»holly visible in the Pacific States. ' ’ attaining its greatest brilliancy about the 17th of January. After
= - e o | the 23d of February it will be a morning_ star until the 7th of
| “"'f,inngwn C;{g’f’ &r{-fn[,‘;'ke CS-L:‘;I:I';“;;' December, attaining its greatest brilliancy on the 30th of March.
r— After the 8th of December it will again be an evening star.
ﬂ_[ars, which in Jummry will be visible after sunset, will bezin
i to rise before the sun during the second week of April, and will
gl continue to rise carlier and earlier throughout the year, without
| ever reaching opposition and its maximum brilliancy. Upon the
Nn leaves Shado 27.9 A '10 45.7 a n.| .5 4.3, last day of December it will rise at about 11h. 10m. p. 2.
Niua leaves Penumbrs | 0 29.0 PN 1146840010 96 A . Jupiter will be seen in the cvening, from the 1st of January fo
Magnitude of cclipse = 1.664 (Moon's diameter o= 1). t!]e ]attgr part of May. It will at first be seen in the constella.
IL A partial ecli h tion Aries, and after the 4th of January will move into Taurus
only in t}{:(: :&lnmit’llz:sicgi—on.e Sun, Junuary 30, 1870. Visible passing between the, Pleindes and the red star Aldcbaran. On
1L A4 partial»jeclipse of the Sun, Junc 28, 1870. _“Visible at the 1st of Junuary it will set at about 2h. 50m. a.31., on the Ist
S,"‘.lt:lley_nnd at Melboumo, ix} Australin, and 'il,l New Zealand. In- gf}}x‘eli)r:::g, lnstt %f; ‘5\021 ‘\n‘ :’ éiloi;gf ;,St“Of 3,{“:}?2 '12: olfl II]\I f Omt.
E}l;;];el::xlm.:ncn. Magnitude of ﬂ“.: eclipse = 0.633 (Sun:s gh. é‘Qm. P. M., and OIII) the 1st of June at 7h. Om. p. . Eru-l_':r ?n
IV, A4 wtal)ec]ipse of the 3oon, July 12, 1870. Moré or less | June Jupiter will begin to be a morning star, and will rise earlier
of the penumbral phase is visible east of the Mississippi River, x‘mdhca;]lcsr thronlx)ghou: &hc year, .m““hinghi's quzgdn}tu};e on ﬂi’e
and part of the partial phase is visible i < 4 : 7th of September, an opposition on the 12th of December.
i —part P P i m-Ea?tem New Lngland. During the whole of this time it will e in the constellation Tau.
Chlcago 'nm,,‘, ““-BThI;Jmon , Boston Time. | TUS- It will move away from Aldebaran until the 14th of Octo-
- — — e - . ber, when it will be stationary, and after that it will slowly
* Total phase ends " 213 pat. -y ’ e . ' { approach that red star again.
Moon fmag;,mow g 31.% ;:. ? %25.:]:: ? g;é f,'j,’:; : gamm will throughout the year be between the constellations
Mon leaves Penumbra 7 R4px | rx. | 8 R3r.x, - | Scorpio and Sagittarins, but nearer ‘o the latter and between the
V.4 : s - - - | two branches of the milky-way, or in the westernmost one., At
-\"’ﬁhcmpx;gglfn.d‘ﬁﬁ"%/i‘t:x/:fc ft{”?' cg?(.]gt Q‘I'i ls’i)'o (Xf,"béc ' | the beginning of the year it will be a morning star. On the 18th
ameter = 1), A gr eclipse = 0.075 ( 4 | of March it will be in quadrature, and about the middle of April
VI 4 . . - - will begin to rise before mjdnight. On the 16th of June it will
: United émtzlsalo;clﬁpr ygf lzf".ﬁ'lm' B%CCTI‘M; _22' lﬁf% II"] ‘}fe come to opposition, after \J\-hich it will be visible longer before
i Visible just afl Ty small portion of the penuzbral p 135¢ | midnight than after, It will again reach its quadrature on the
t Maine, TJ}:l:tp&:ﬁ;bs;{lns}::n;cn i;}:f’isf;)?f'hcfmct‘;‘ F\.xm}‘lm';)i OF! 14th of September, after which & may be regarded as an evening
i Ocean, Europe Eu.stclx:n Asia nr:dm\'owrf e :\?l:[' ‘ t,I’}]“' star.  On the 22d of December it will be in conjunction with tha
*tal phase 15 viditle | S } Gt et Afviea. The ) g ” \This planet will twice be stationary among the stars:
Yﬂmirg‘(‘,feh’:] “f:‘ (c; r:::ce 0‘:“]1'0?" ,I‘,P“l‘{"" thgrgour};gnsroyn X1 namely, on t{;e 6th of April, and on the 26th of August. '
M apparent ng:)n in lon-:imx:;c ’20 4‘,“8 2l N feé‘: 1psc__1§}v)toml The greatest elevation of the earth gshove the plane of the ring
132 '3 \tegt of Ferro, uni o l'lti[ude.BGg“;G’g ‘e}?"“'{ '!;)_': which, will occur in fifteen years takes place about the first of
iat the duration of iomlity is‘two minutes, north. At this October, 1870. The planet will, on the whole, ba most favorably
e situated for ohservation during July, August, aud September.
TIDES. : In several books, August, 1869, is stated to have been the best
T . S s TSN ' time for ohservations.of tlfe rings, but this is incorreet.
N ,ﬁ od the timo of high tide-eater tho following table® at the Uranus will come to opposition on the 9th of January, and
® From the Coast Survey Report for 1664. Neptune will be in the same situation on the 13th of October.
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