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ASTRONOMICAL PROBLEMS. 153
What is the Sun™ longitude May 24th, at 4h. 4m. 35s. A. m. 1819 ?

EXAMPLE.
o' »
On the noon of the 24th day is.... 2 25 32
The Sunat noononthe 23rdit... 1 27 53

Moved in 24 hour*.... 0 57 39

Worked by Diurnal Logarithms.

Add logorithm of ©'s longitude in 24h. 0° 57' 39"— 1-4025
To time aiuce noun 23rd i* ...... 16h. 4m. 35». = *1740

0° 38' 22" =1*5765

Thus we tee, after making all necessary equations, the reiult for the time given
is 2 degrees CJ minutes for the Sun’s place. See P robiem xvi. for finding loga-
rithms for degrees, minutes, and seconds.

By Rule of Proportion it may be found thus—f 24 hour* give 57 minute* 39 *e-

cond*, what will 16 h. 4m. 35 s. give Ans. 0° 38' 22"
Add the Sunsplace onthe23rd.... 1 27 530ofn

The Sun™ true place it, 2 615n

observe—FoOr regular practice say the Sun is in 2 degrees 6 minute* of Gemini,
a* the 15 second* will not make any visible or material difference.

EXERCISES.

What is Herschel's longitude at the above time ? Ans. 33 i 20.
Find Saturn’«longitude. Ans. 28 X 46.
What is Jupiter’» longitude ? Ans. 16 us 57.
What is the Moon's loncfitude ? Ans. 3 U 33.

What i* Mercury'» longitude ? Ans. 8 « 15
What is Sol'» longitude October 10th, 2h. p. m. 1830P  Ans. 16 44,
Where was the Moon at that time ? Ans. 6 £l 40.
Where wa* Mercury in the aodiac, 1844, March 17th, 2h. 34 m. p. m.»

Ans. 8 X 23.
What is Mar’s longitude 9th November; 1841, at 10h. 48 m. A. M. Ans. 12Vy>14.
November 9th, 1841, at 10 h. 48m. a. m. what was the longitude of the Moon ?
Ans. 29tig 26.

Problem N

45, Given the Sun's geocentric longitude and greatest declination
(23° 27" 40") tofind his Right Ascension.

Rule—Add the cosine of Sol’s greatest declination (9'96253) to
the tangent of Sun’» longitude, ana the sum will be the tangent of
the Sun’s Right Ascension.
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What is the A. Ri'.of the Sun, May 24th, 4h. 4in. 35 a a.m. 1819 ?

EXAMPLE.

Add cosine of 2.1° 28' nenrly...........cccccoveevreenene 9-96253
To tangentof Sol’s longitude 2 n 6=62° 6=10-27616

The Right Ascension of the Q = 60°0' = 10-23869

EXERCISES.

1. What was the A. R. of Sol November 29th, 6h. 30 m. r. m. 1824 ?

Ann. 245° 44’
2. What was Sol's A. R. March, 1844, 17tli, 2h. 34in. p. m.? Am. 327°23".
3. What A. R. had Sol 10th October, 2 li. p. m. 1830 ? Am. 192° 22"

46. Mmark well—If the sunor star be in rf\ 8, °r H, the arc thus found, after adding
the sine and tangent, will be the A. R. llut if the star be in 225 £b, or 11)], the
result must be subtracted from 180°. If in zth, TIL, or f, the A. R. must be wilted
to 180°. Ifin x?) or }{, then the arc must be subtracted from 360 degrees.

Problem hi.

47. To convert time into degrees and minutes.

R ute— Multiply the hours by 15 and divide the minutes of time
by 4, which will give degrees; then multiply the odd minutes over
by 15, anddivide the sumby 4 for minutes and seconds, and the result
will be the answer.

EXAMPLE.

What ar- the degrees of an arc of 16 hours, 4 minutes, 32 seconds of time ?
Am. 241°8 42"
0" "
16h. X 11= 240 0 O
4in.— 4= I 00
32 seconds -j- by4= 0 845

Am. 16 h.4m.32s.= 241 845

A more expeditious method will bo by tho following Table.

N. B. It is particularly requested and highly recommended that the student
study every Problem perfectly, and every Exercise worked in each Problem, before
he proceeds to the subsequent Problem, by which means he will become complete
master of the calculations.
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TABLE L

For turning Decrees and Minutes into Time, and the contrary.

HM D
M s M
0.4 6l
0.8 62
0.12 63
016 64
020 65
024 66
028 67
0212 68
036 69
040 70
044 71
048 72
052 73
056 74
.0 75
1.4 76
.8 i/
112 78
1.16 9
120 so
124 8l
128 82
212 88
136 &4
140 8
144 86
148 87
.52 88
156 89
20 9
2.4 91
5. 8 9
I o3
216 A
220 95
224 9%
228 97
2-32 98
216 99
240 WK
2P i%l
2.56
30 1B
3.4 106
3.8 107
3.12 108
3.16 109
3220 no
324 111
3.28
3212 113
326 114
340 15
344 116
348 117
382 18
386 1
% B

H 31
sl s
4.4
4.8

4.12
4.16

v
M

121
122
123
124
125
126
127
128
129
130

131
132
133
184
135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156

157
158
159

H Sl
M s

8 4
8.8
8.12
8.16
8.20
8.24
8218

9.52
9.56
10. 0
10. 4
10. 8
10.12
10.16
10.20
10.24
10.28
10.32
10.36

16 10.40

161
162

164
165
166
167
168
169
170

7

173
174
175
176
177
178
179
ISO

10.44
10.48
10212
10.56
11. 0
11. 4
8
1ne
11,16
1D

11214
11.28
11.32
11216
11.40
11.44
11.48
11.52
11-56
2.0

D Hsl
Sl sI's

181 12. 4
182 12. 8
183 12.12
184 12.16
185 12.20
186 12.24
187 12.28
188 12.32
189 12.36
190 12.40

191 12.44
192 12.48
193 12.52
194 12.56
195 13. 0
196 13. 4
197 13. 8
198 13.12
199 13.16
200 13.20

201 1324
202 13.28
203 13.32
204 13,16
205 1340
206 13.44
20/ 1348
208 13.52
209 13.56
210 14. 0

211 14. 4
212 14. S
213 14.12
214 14.16
215 14.20
216 14.24
117 14.28
%g 142)2

14-36
20 14.40

21 1444
232 14.48
223 1452
224 1456
225 15. 0
226 15. 4
227 15. 8
228 1512
229 15.16
230 15.20
231 15214
232 15.28
233 15-32
23l .6
235 15.40
236 15.44
237 15.48
238 15-52
239 15.56
240 116. O

)
Sl
241
242
243
244

H SI
SIS

16. 4
16. 8
16.12
16.16
16.20
16.24
16.28
16.32
16.36
16.40

16.44
16.48
16.52
165(3
17.0
17.4
7.8
17.12
17.16
17.20

17.24
17.28
17.32
17-36
17.40
17.44
17.48
17.52
17.56
18. 0

18. 4
18. 8
18.12
18.16
1820
18.24
18.28
18-33
182)6
1840
18.44
18.48
18.52
18.56
19. 0

26 19. 4

290
291

292
293

295
296
297
298
299
300

19. 8
19.12
19.16
19.20

19224
19.28
19-32
19-36
19.40
19.44
19.48
19.52
19.56
20.0

D s1 sI
) HSlI s SSec
51 s s s T Thi.
301 20.4 015 1
302 20.8 030 2
303 2012 045 3
304 2016 1 0
3056 2020 1 15 %
306 2024 130 6
307 2028 145 7
308 2032 0 ¢ 8
309 2036 215 9
310 2040 0 30 10
311 2044 2 45 11
312 2048 3 0 12
313 2052 3 15 13
314 2056 330 14
315 21.0 345 15
36 2.4 4 0 16
37 21.8 415 17
318 21.12 430 18
319 2116 445 19
320 2120 5 0 20
321 2124 515 21
322 2128 530 22
323 21.32 545 21
324 2126 s 0 24
325 2140 6 15 25
326 2144 630 26
327 2148 645 ;7
328 2152 7 o %8
329 2156 7 15 29
330 22.0 730 30
331 22.4 745 3]
332 22.8 8 0 32
333 ;212 815 33
334 2216 8.0 A
335 <220 845 35
336 2224 9 0 36
337 2228 9 15 37
3382232 930 38
339 2236 945 39
340 2240 10 O 40
341 2244 10 15 41
342 2248 10 30 42
33 2252 10 45 43
4256 1 0 4
345 230 1L 15 45
36 23. 4 130 46
347 23.8 11 45 47
348 2312 12 < 48
349 2316 12 15 49
350 23.20 12 30 .70
350 2324 12 45 51
352 2328 13 0 52
353 23-32 13 15 53
34 2330 1330 54
3B5 2340 13«5 *77
356 2344 14 (T
357 2348 14 15 57
358 2352 113( 58
359 2356 114 ;9
%0240 15 ( 60
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EXAMPLES.

o [/

Look oppoiito the 16 hr«. 4 ming, on tho left hand, we have............. 241 0 O
Look in tho last column »ud you have opposite on left hand for 35 s. 0 345

Am. 16h.4m. 35sea. := 241 8 45

EXAMPLE 2.
Convert 15 h. 43 m. 27«. into degree«, minute«, &c. Ans. 235° 51' 45'6 1
Look for 15 hr«. 40 min. in the 8th column, equal t023% 0 0
Then 3 rain, in the last column i«................. 045 0
And 27 «es. in the last column, equal to................. 0 645

Am. for15h.43 m. 27« = 235 51 45

3. Convert 8 hour« into degree«. Ant. 120 degrees.
4. Turn 13 hours into degree. Ant. 195 degrees.
5. Convert 12 hr«. 16 min into degrees, &c. Ant. 148 degree».
0. Convert 20 hr«. 40 min. 30 sec.into degrees, &c. Am.317° 30/,

Problem iv.
48. To turn degrees and minutes of an Are into time.

Role |l.—Look in the colunn marked degrees (D) nnd minutes
(M) for the number of degrees required, nnd opposite to them, in the
next column to the right hand, will be the hours and minutes.

Rule 2.—For the minutes of a degree look in the same column,
nnd opposite to the minutes on the right hand, will be the minutes
and seconds of time.

EXAMPLE.
1. What i« the time answering to57 degreex, 26 minll[{es P t
m

The number opposite 57 degree«<ia 3 48 0
The number oppusitu 26 minutes i« 0 1 44

Ant. 3 49 44
2. What time answer« to 64° 21' P Am. 4h. 17 m. 24 «
3. What time nuswer« to 99° 47' P Ant. 5h.59in. 8*

Problem v.

49. Tofind the Right Ascension of the Midheaven, in any latitude
at any given time.

Rule 1.—Add the Sun'’s sidereal Right Ascension to the time past
the preceding noon, and the sumwill bo the A. U., intime, of the

R ule 2.—Conwvert this Time into degrees and minutes, nd if the
time exceed 24 hours, or 3(50 degrees, take the excess for the Answer.
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EXAMPLE.

l. What is the A. R. of M. C. in Queen Victoria’s natus. Born May 23rd,
16 h. 4m. 35s., 1819, latitude 51° 32'? A
m. s.

The © A.R.atnoonof23rd= 4 0 O
Time afternoon is 16 435

A.B.ofthe M.C.is301°8 = 20 4 35 ans.

EXERCISES.

2. What is the A. R. of the M. C. November 29th, 61h. r. m. 18243’.:150 .
Am. .

3. What is the A. R. of M. C. May 13 d. 2h. 25m. p. m. 1825? Ans. 86=17'.

4. What is the A. R. of M. C. March 17d.2h.34m. p. M. 1844 P ans. 33=48'.

5. What is the A. R. of M. C. Sept. 29d. 10h. 45m. a. m. 1827 P Ans. 168° 45 .

Problem vi.

50. The Obliquity of the Ecliptic and the 72. A. of the M. C. given,
tofind the degree of the Ecliptic, on the 10th House, or Meridian.

Rule.—To the cosine (9-962526) the obliquity of the ecliptic, add
the cotangent of the R. A. of the M. C. from the nearest equinox,

V or (46) and the sum is the cotangent of its longitude from the
same equinoctial point

EXAMPLE.

L In Queen Victoria's natus, the A. R. of the M. C. is 301° 8', its nearest equi-
noctial point is Aries.

o /
From the wjiole circle 360 0
Subtract the A. R of M. C 301 8

58 52
To cosine of obliquity of Ecliptic 23= 28" nearly 9,962526
Add the cotangent of 58 52 9 781060
Cotangent from Aries 61 O = 9,743586

jiThua 61 degrees from Aries will leave 29 degress of “)gpupon the cusp of the 10th

bound thus, 61 added to 180 equal* 241, and this subtracted from 360 leaves
119 degrees; because the M. C. is found in capricvrn, (46)

EXERCISES.

2. What degree ofthe Ecliptic is on the M. C. when Right Ascension is8°21l'P

9° >6'
3. What sign and degree culminate when the A. R. of M. C. is 214° 38 P
ns. 7 of Soorglo.
4. fithat iSin the cusp of the 10th when its A. R. is 72° 27" ? Ans 4=113

6. What is culminating when the M. C. has 3210 15' of A. R ? ans. 19 Aquarius.
b. What is culminating when the M. C. has 345= 59 of A. R. P Ans. 14= X 4tJ-
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P roblem vii.

51. Tofind the Oblique Ascension of the Six Eastern Houses.

Rule.— Add 30 degree* to each House from the Mid-heaven, and
take the sum, rejecting 3GO degrees if it exceed that number.

EXAMPLE.
o /
In tlie Queen’s natus the A. It. of 10th Honse is .... 301 8
For the Oblique Ascension for the 11th.............. add 30 O

) _ Oblique Ascension of 11th 331
For the Oblique Ascension of the 12th............. add

o 361
Rejecting 360

Oblique Ascension of the 12th = 1
For the Oblique Ascension of the Ascendant add 30

© O O O

Oblique Ascension of the I1st= 3!
For the Obliquo Ascension of the 2nd ............. add 30 O

Oblique Ascension ofthe2nd= 61 8
For the Oblique Ascension of the 3rd ............. add 0

Oblique Ascension of the 3rd House = 9 1 8

Problem vih.
52. Tofind the Oblique Descension of the Six Western Houses.

Rule.— Add 180 degrees to the Oblique Ascension of the opposite
Houses, and the sum is the Descension required.

EXAMPLES.
In Queen Victoria’s Nativity we find—
o o) o

Oblique Ascension ofl0th tohe 301 8 add 180 equal 121 8 for 4th.
Oblique Ascension ofllth to be 331 8 add 180 equal 151 8 for5th.
Oblique Ascension ofl2th tobe 1 8 adii 180 equal 181 8 for6th.
Oblique Ascension of Ist tobo 31 8 add 180equal 211 8 for7th.
Oblique Ascension of2nd tobe 61 8 udd 180 equal 241 8 for 8th.
Oblique Ascension of 3rd to be 91 8 add 180 equal 271 8 for Sth.

The above are the Oblique Aaceiuinns and oOeaceiuions under their own Poles.
And us thex are bo simple we need #ivo no further exercinx.

Problem ix.

53. Tofind the Sun's Ascensial Difference or of the Houses ofany
Horoscope.
Rule—Add the tangent of the* Obliquity of the Ecliptic (9,637496)

to the tangentof Latitude of Birth Place, and the sum will be' the sine
of the Ascensial Difference of the House.
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BXAMPLE.

f. What is the Sun’'s Ascensial Difference in Latitude 51° 32" ?

Tangent of the Obliquity of the Ecliptic 21 28' nearly = 9,6.37496
Add the tangent of the Latitude ...... 51° 32" 10,099914
Gives sine of Ascensial D ifference.... 333 7' = 9,737410

45. Observe— The Ascensial Difference in a given latitude (or Polar Elevation) is
exactly that which any bOdyhas, as determined by its distance from the meridian :
Ascensial Difference being in both cases the difference between Rightand Oblique
Ascension. We say the Sun because it is the same as House.

EXERCISES.

2. Vfhat is the Ascensial Difference of Sol in the latitude 54 degrees 18 min. ?
Ans. 37° 10

3. What is the Ascensial Difference ofSol for the latitude 53 deg. 26 min. P
Ans. 35°48",

Problem x.
55. Tofind the Pole of the I11f/t, 5th, 3rd, and 9th Houses.

Rule—Add the sine of Jrd of the Sun’s Ascensial Difference to the
cotangent (10,362504) and the sum will be the tangent of the Pole.

EXAMPLE.

1. What is the Pole of these Houses in Queen Victoria’'s Nativity P

The Sun’s Ascensial Difference is 33° 7' and $ is 11°2]|"'
The Sine of 11° 2" is 9,281897
The cotangentof the Ecliptic is 10,362504

Tangent required is 23 48' = 9,644401
EXERCISES.
2. What is the Pole of 11th house in Latitude 53°? Ans. 25° 6.
3. What is the Pole of 5th house in Lat. 48°P Ans.21° 3.
4. Whatis the Pole of 3rd house in Lat. 53° 26" ? Ans. 25°29°".

Problem xi.

56. Tofind the Pole of the 12th, 6th, 2nd, and 8th Houses.

Rule—Add the tine of |[rds of the Ascensial Difference to the tan-
gent of 10,362504.

EXAMPLE.

Find the Pole of the 12th house in the latitude of London.

The Sun's A SC. Diff. is33s 7', and $rds°f 33°7'is 22° S', the Sineis= 9,575136
Cotangent of Ecliptic boundary is =10,362504

Tangent of the Pole required is 40e 54' = 9,9376-10
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EXERCISES.

2. What is the Pole of the 12th house in the latitude of Scarborough, 54 degrees
18 minutes P Ans. 44° 0.
3. What is the Pole of the 6th house in latitude of Sheffield, 53 deg. 26 min.?
Ans. 42° 59"
A more expeditious plan, and equally correct, may be obtained by the following
Table.

TABLE 11

Of the Poles of the Houses for every degree, from 1 degree to 60 degrees,
and every half degree of Latitude in Great Britain.

Pole of Pole of Pole of Pole of Pole of Pole of
11th and 12th and 11th and 12th and 11th and 12th and
g 5th,3rd 6th, 2nd 5th, 3rd 6th, 2nd 5tli, 3rd 6th, 2nd
'>) and 9th. and 8th. and 9th. and 8th. pj and 9th. and 8th.
1 0 21 0 42 25 8 54 17 22 49 21 46 38 12
2 0 41 1 22 26 9 17 18 5 50 22 33 39 14
3 1 0 2 0 27 9 43 18 52 50} 22 57 39 46
4 1 21 2 41 28 10 8 19 37 51 23 21 40 18
5 1 41 3 23 29 10 32 20 21 |lond 23 48 40 54
6 2 0 4 0 30 10 59 21 9 52 24 12 41 24
7 2 21 4 40 31 11 26 21 56 52} 24 44 41 58
8 2 4 5 21 32 11 54 22 46 53" 25 6 42 32
9 3 2 6 2 33 12 23 23 36 ShAli 25 30 42 59
10 3 23 6 43 34 12 51 24 25 53} 25 33 43 6
11 3 43 7 24 35 13 26 25 15 54 26 1 43 39
12 4 4 8 5 36 13 51 26 5 541 26 30 44 13
13 4 24 8 45 37 14 8 26 55 55 26 59 44 48
14 4 45 9 26 38 14 52 27 48 55} 27 29 45 24
15 5 7 10 10 39 15 24 28 40 56 28 1 45 59
16 5 29 10 50 40 15 56 29 32 G56A 28 33 46 36
17 5 49 11 30 41 16 29 30 25 57+ 29 6 47 14
18 6 12 12 14 42 17 5 31 20 57} 29 40 47 50
19 6 34 12 57 43 17 4 32 18 58 30 15 48 27
20 6 67 13 41 44 18 20 33 15 58} 30 47 49 5
21 <7 20 14 24 45 18 58 34 13 59 31 29 49 44
22 7 43 15 7 46 19 37 35 10 59} 32 8 50 24
23 8 5 15 50 47 20 19 36 10 60 32 48 51 4
24 8 30 16 36 48 21 3 37 12

57. EXPLANATION OF THE TABLE OF POLES OF HOUSES.

The first column shews the Poles of tho 1st and 7th houses, which is always the
latitude of the country ; tho second column shews the Poles of the 3rd, 5th, 9th,
and 11th houses; and the third column tho Poles of the 2nd, 6th, 8th, and 12th
houses. If the latitude of the place be any where between an even degree and half
a degree, a proportion may be readily calculated for the difference: thus, if the
latitude be that of Sheffield 53° 25', and it be required to find the pole of the 12th
house, say, As 30 miles are to the difference between the poles of the 12th, for 53°
and 53° 30', which is 33 minutes, so is the difference of latitude 25 to the difference
of pole 27}, to he added to the pole of the 12th for 53 degrees. Hence, the pole
of the 12tli, at Sheffield, is42°59}', which is correct with that found by trigonometry
to within } a miuute, its true pole being 42° 59".
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58. Tofind the sine, cosine, See.,, answering to any given arc
expressed in degrees and minutes.

R ute.— If the number of degrees is less than 45, find the number
at the top of the page, and the minutes in the left baud column; op-
nosite to the minutes, and under the word sine, cosine, &c. is the lo-
earithm required. If the degrees are 45, or upwards, find the number
required aUhe bottom of the page, and opposite the number of min-
utes in the right hand column, and under the proper title, will be found
the logarithm required.

EXAMPLES.

1. To find the log. sine of 35° 45'.

Under the word sine, in the page marked 35° at the top, and opposite 45 in the
left hand column, is found 9,766596, the log sme required.

_ Y =F o™ FY
left hand column, is 9,600118, _the sine required,

Abovethe word mn.”in"«he ‘pale’ marked 57° in the bottom, and opposite 16' in
the right hand column, is found 10, 191917 the log. tan. required.
fl What is the o c 5gento

side’
the page marke at l%e bottomland opposite 5, in the rlg(ht ngqg
column, is 9,*29605, the cotangent of oo 07 .

P roblem xiit.

59. Tofind the logarithmic number, between 90 deg. and 180 deg.

Rule 1.— Subtract the given degrees and minutes fromJ180 deger
and take the logarithm of the difference ; or it 90 eg. >e n
from the given sine, then take the cosine of the remainder, which will

g' Rute 2.—To find the cosine of an arc above 90 deg., reject 00 deg.
and take the sine of the remainder. The same method may be fol-
lowed for tangents and secants ; cotangents and cosecants.

EXAMPLES.
1. Find the «ne of 94degrees A minutes. tberefroTn, and the remainder
and the proper result

W2.bFnd°thRe of 104 degree. 16 minutes.

Subtract the given number from
180° and the remainder is 75° 44 of the cotangent,

Problem xiv.
60. Tofind the logarithmic number between 180 deg. and 270 deg.

R ute.— Subtract the given number from 270 degrees and take the
log., sine, tangent, &c. of the remainder.
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EXAMPLES.

1. What is the log. tine of 18!) degrees ?

Diminish 18!) by 180 equals the log. sine of!) degrees.

2. What is the log. tangent of 214 degrees 11 minutes

Subtract 214° 11' from 270° 0' and the remainder is the tangent 55° 49°'.

P roblem xv.

61. Tofind the logarithmic number between 270 and 360 degrees.

Rute.— Subtract the given number from 360 deg. and the remain-
der will be the log. sought. U

EXAMPLE.

What is the .vine of 284 degrees 44 minutes ?
Take 284° 44' from 360°, remain 78° 18', which is the cosine. If it was the tan-
gent, the cotangent would be the answer, and so on of the rest in this Problem.

P rodlkm xvi.

62. Tofind the log. sine, tangent, Sfc., of any arc expressed in
degrees, minutes, and seconds.

Rule— Find the log. sine, tangent, §'c., corresponding to the given
number of degrees and minutes, asdirected in the three last Problems,
and take the difference between it and that answering to the next
greater minute ; multiply this difference by the given number of
seconds, and divide the product by 60, then add the quotient to the
log. sine, tangent, Sfc., but subtract it from the log. cos, log. cot., Sfe.
of the given degrees and minutes, and the sum or difference will be
the log. required.

examples.

1. Required the log. sine of 23° 27" 40".
Log. sine of 23° 27" is 9,'>99827
23° 28" is 9,800118

Difference 291
Seconds 40
80)11810
194
Log. sine of 23° 27' = 9,399827
Proportional part for 40" 194

Log. sine of 23° 27" 40" is 9,600021
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<2 Find the log. cos. of 24° 16' 26".

Log. cos. for 24° 16' = 9.959S25

Log. cos. for 24° 17 = 9,909/68

Difference 57

Seconds 36

60)2052

114

Log. cos. of 24° 16' = 9,959825

Subtract Proportional part for 36" = 34
Log. cos. 24° 16' 36" = 9,959791

. What is the sine of 26 degrees, 28 minutes, and 32 seconds? Ans. 9,649155.
. What is the cosine of 32 degrees, 18 minut, s, 26 seconds? Asn. 9,926956.
Required the tangent of 47 degrees, 18 minutes, 20 seconds. Ans. 10,034989.
What is the cotangent of 36 degrees, 29 minutes, 17 seconds ? Ans. 10,130 >80.
What is the sine of 136 degrees, 15 minutes, 24 seconds ? Ans. 9,839747.
Required the cosine of 284 degrees, 16 minutes, 12 seconds ? Ans. 9,391713.
. What is the tangent of 220 degrees, 15 minutes, 10 seconds ? Ans. 9,927702.
. What is the cotangent of 108 degrees, 16 minutes, 20 seconds ? Ans. 9,518751.

Bop~Npnpw

Problem xvii.

63. Tofind the Arithmetical Complement o f a Logarithm.

R ute.— Subtract the Logarithm from 10, an integer, or subtract the
right hand figure from 9.

EXAMPLE.

1. What is the Arithmetical complement of the proportional logarithm of 24 de
grees, or 24 hours ?

Place, according to rule 10,0000
Proportional logarithm of 24 is ,8751

Arithmetical complement of 24 is = 9,1249

EXERCISES.

2. What is the Arithmetical complement of the tangent of 17 degrees 18 min. ?
Ans. ,506590.
3. What is the Arithmetical complement of the sign of 24 degrees 11 min. ?
Ans. 0,387579.
. What is the Arithmetical complement of 2,730459 ? Ans. 7,"-09541.
. What is the Arithmetical complement of the circle 360 degrees ?
Ans. 7,443697.

(SIS

Problem xviii.

64.— Tofind the log. sine, tangent, <$r.,, ofan arc less than 3 deg.,
and also of one greater than 87 degrees.

Rute 1.— To find the sine. Add the constant number 4,685575
to the log. of the arc in seconds, and subtract one-third of the Arith-
metical complement of the log. cosine from the sum, the remainder
will give the log. sine of the given arc.

Rute 2—To find the tangent. To the constant number 4,685575,
add the log. of the arc in seconds, and also frds of the Arithmetical
complement of the cosine; the sum is the log. tangent of the given
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Note.— For the log. cos., and cot. take the log. sine, and tan. of the complement of
the given arc.
EXAMPLES.
I. To find the log. sine of 1 degree, 2 minutes, 12*5 seconds.

Constant number = 4,685575
Log. of 3732-5 sec.= 3,572000

8,257575
Jrd Arith. com. cos. | deg. 2 min. 12-5 sec. 24
Log. sine of 1 deg. 2 min. 12'5 sec. = 8,257551

2. To find the log. tan. of 0 degree 24 minutes, 15-3 seconds.

Constant number 4,685575

Log. of 1455-3 sec, == 3,162952

jrds Arith. com. cos. 24 min. 16-3 sec. = 0,000007
Log. tan. of 0 deg. 24 min. 15-3 sec. = 7,848534

Problem xix.

65. Tojind the degrees, minutes, and seconds, answering to any
given log. sine or tangent.

Rute— In its respective column find its nearest sine, tangent, &c.,
to that given; and take the degrees from the top or bottom of the
page, according as the quantity is found in a column, with the proper
title at the top or bottom; and the minute is found in the same hori-
zontal line, in the left or right hand marginal columns, according as
the quantity is found in a column titled at the top or bottom of the
page (58 and 59).

EXAMPLES.

1. Required the arc or degrees and minutes carresnoTiiliuir to the Inc sine
9,584665. 8 *

This is found In a column marked sine at the top under 22 degrees, and opposite
36 minutes, or 1hour 30 minutes, and 24 seconds of time.

2. What are the degrees, minutes, and seconds answering log. tangent 9-538764.

Riven log. tangent 9,538764
Log. tangent 19°4 == 9,538611
9,538611
153 Log. tangent 19° 5' 9,533020

409
Then LUIX 60-f-409=9180-~409=22-4. Hence 9,538764 is the tog. tangentof
19° 4' 22-4"
3. To find the degrees, minutes, and seconds answering to tog. cosine 9,568421.

Given tog. cosine 9,568421

Log. cosine 68° 17" = 9,568222
-------------- 9,568222
m-+199 Dig. cosine 68° 16 9,508539

Multiply by 60
317

317)11940(37-7
951

2430
2219
«2110

. *.9,568121 is the log. rotine answering to 68° 17'—37-7' * 68° 16' 22-.T".
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N ot?.— Instead of taking the log. mine or log. tangent next leas, we may take
that next greater, when the seconds, found as before, must be added to the arc,
thus,

Loo. cosine 68° 16' = 9,568539 = 9,568539
Given l.00. cosine = 9,568421
eee118
Multiply by 60 Log. mine 68° 17' — 9,568222
317)17080 317
22'3 Hence 68° 16' 22-3 the arc as before*
EXERCISES.
4. What is the arc answering to log. sine 9,574486 ? Ans. 2282 47-7"*
5. Required the arc of log. cosine 9,534876 7= Ans. 69' 57' 37-3"
6. What is the log. tangent of 10,400864 ? Ans. 68 19" 52-7 "
7* Required the ct/tangent of 10,0765437? Ans. 39° 58’ 36—6",
8. What is the log. cosine of 9,823456 ? Ans, 48° 14' 35-1",

Problem xx.

66. Tofind the degrees, minutes, and seconds, answering to the lo-
garithmic sine or tangent ofan arc under 3 deg. and aboCe 87 deg.

Rute 1.—To find the arc answering to a given logarithmic sine.
Add together thegivenlogarithmic sine, the constant number5,314425,
and one-third of the supplement of the corresponding cosine, the sum
will be the logarithm of the number of seconds in the required arc. _

Rute 2.—To find the arc corresponding to a given logarithmic
tangent. Add together the given logarithmic tangent and the con-
stant number 5,314425, and from the sum take twoyrthirds of the sup-
plement of the corresponding cosine, the Mis the logarithm
of the arc in seconds.

Note. FOr the arc answering tO the logarithmic COSine and cotangent, tale the
complement of the arc answering to the logarithmic sine and tangent.

1. To find the arc whose log. sine is 8,257551
Constant number 5,314425
Jrd Aritli. com, cosine 9,999929 ~ 0,000024

3732-5"1og.=3,572000

or 1«2' 12-5\ e

2. To find the are whose log. tan. is 7,848534
Constant number 5,314425

3,162959
|rd Arith. com. cosine 9,999989 ~  0,000007

1455-3" log. 3,162952
Or 0°24'15-3". JE—

P roblem xxi.

67. Toperform Multiplication by Logarithms,

Rute 1.—Add the logarithns of the multiplier and multiplicand,
and the sum is the logarithm of the product,
z
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Multiply 76 Log. = 1,88081 Multiply 98 Log. = 1,99123

by 54 Log. = 1,73239 by 76 Log. = 1,88081

Product 4104 = 3,61320 7448 Logarithm 3,87204
Multiply 76,4 Log. = 1,88309 Multiply 7825 Log. = 3,893484
by 5,4 Log.= 0,73239 by 873 Log. = 2,941014

6,834498 their sum.

412,56 2,61548 L0g.6831218-8

Observe, The correct product is 6831225, or 6*2 greater than that found by the
logarithms ; but when there are various operations, the final error is scarcely appre-
ciable, as the slightinaccuracy of one operation generally balances that of another.

Rute 2.—A negative index must he subtracted when the logarithm
is added, and added when the logarithm is subtracted.

Multiply 786 by -0073.

Log. 786 = 2,895423 or 2,895423
Log. -0073 == 3,863323 7,863323

0,758746 0-758746

Rute 3.— When the positive index is used, in adding we reject
10 from the index, but in subtracting we borrow 10.

EXERCISES.
Multiply 78,36 by 8,5. Arts. 666,06.
Multiply 486,95 by 2,0087. Am. 978,1364.
Multiply 210,4 by 00372. Am. 7826875.
Multiply 21896 by 274,35. Am. 6007166,7.

Problem xxii.

68. Toperform Division by Logarithms.

R ute.— From the logarithm of the dividend subtract the logarithm
of the divisor, the remainder is the logarithm of the quotient.

EXAMPLES.
1. Divide 78634 Log. = 4,895610
by 27 Log. = 1,431364
Quotient 2912,37 Log. = 3,464246 difference.

2. Divide 5486 by 96.

Dividend 5486 Log. = 3,739256
Divisor 96 Log. = 1,982271
Quotient 57,146 1,756985

40
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3. Divide 0,07856 by 0,003482

Dividend — 0,07856 Log. 2,895201
Divisor —; 000342 Log. r— 3541829

Quotient 22,5617 1,353372

33
19

14

4. Divide 7856 = 3,895201 or 3,895201
by ,0053 = 3,724276 or 7,724276

Quotient 1482263 = 6,170925 or 6,170925

Problem xxiii.
69. To ivorlc a Proportion, or the Rule of Three by Logarithms.

Rule.— Add together the Arithmetical complement (63) of the
Logarithm of the first term, and the Logarithms of the second and
third terms, the sum is the Logarithm for the Answer.

EXAMPLE.

1. 127 give 45 what will 63 require ?

As  Log. of 27 Arithmetical complement = 8,568636
isto | ( Log.of 45 e 1,653213
*0is 1 Log. of 63 e eeee 1,799341

Ans. Log. 105. = 2,021190

EXERCISES.
If 12 require 16 what will 24 require? Am. 8.
1 36 require 84 what will 112 require ? Ans. 48,

Problem xxiv.

70. Tofind the degree of the Ecliptic on the 11th, 12th, 1st, 2nd,
3rd Houses in any Latitude.

Rule 1.—Add the cosine of the Oblique Ascension of the cusp of
the house to the cotangent of the Pole of the House : the sum is the
cotangent of the first angle, which call the angle A.

Rule 2.—If the Oblique Ascension of the House be less than 90 de-
grees, or more than 270 degrees, add 23deg. 28 min. to angle A, and
the sum will be the second angle, or angle B. When these are added
and exceed 90 deg. then subtract it from 1SO degrees. But if the Ob-
ligue Ascension of the House exceed 90 degrees, or be less than 270
degrees, then subtract 23 deg. 28 min. and the remainder is angle B.
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When angle B is less than .90 degrees, the longitude must be reckon-
ed from the same equinoctial point from which the Oblique Ascen-
sion was taken.

Rule 3.— Add together the Arithmetical complement of the co-
sine of B ; the cosine of A and the tangent of the Oblique Ascension
of the House : the sum is the tangent of its longitude, from the
equinoctial point Aries or Libra, according as it was nearest to either
by Oblique Ascension. If between Cancer and Libra subtract from
180 degrees (4(>).

EXAMPLE 1.

What is the cusp of the IItli house on the 24th of May, 4h. 4m. 35s. a.m. 1819 ?

According to P robtem vni. you And the Oblique Ascension of the 11th house
331° 8 from Aries, being more than 2/00 subtract this from 3G0 degrees, the re-
mainder is 28° 52' from Aries (46),

o -
To the cosine of Ob. Asc. of 1ttli 28 52 — 9,942378

Add cotangent of Pole of 11th house 23 48 — 10,355510

Cotangent of angle A 26 44 — 10,297888
Being nearest Aries add 23 28

The second angle, or angle B 50 12

Add cosine of angle B 50 12 (Arith.com.) = 0,193746
To cosine of Angle A 26 44 9,950905
And tang, of Ob. Asc. from gp 28 52 9,741365

Sum is tang, of long, from gp 37 34 9,886016

As the angle B was less than 90 degrees we must subtract this from the first of
Aries, from which we took it, which leaves 22 zz 26 for the cusp of the 11th lo>u.e.

EXAMPLE 2.

What degree of the Ecliptic occupies the 12th house ?
According to P roblem viii. the Oblique Ascension of the 12th is 1° gp 8",

Cosine of Obligne Ascension | 8= 9,999915
Cotangent of Pole of 12th 40 54 = 10,062368

Cotangent of angle A 40° 54' = 10,062283
Being nearest P Add 23 28

Cosine ofangle B 64 22 (Ar.co.)= 0,364903
Cosine ofangle A 40 54 == 0,878438
Tang, of Ob. Asc. 12th 1¢p8 = 8296292

Tangent of 1 degree 59 minutes of Aries = 8,539633
As both the Oblique Ascension of the house and angle 11 are lens than 90 degrees,

wn take the tangent of Rule 3rd from the Ist point of Aries, (46), because the Ob-
lique Ascension of the cusp of the 12tli is nearest Aries.
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EXAMPLE 3.
What degree of the Ecliptic occupies the Ascendant whose Oblique Ascension is

31° S
Cos. of the Oblique Asc. of the Ascendant 31° 8 9,932457
Add cot. of Pole of Ascen. 51 32 9,900087

Cot. of the angle A 55 47 = 9,832544
Add 23 28

Angle I\ 79 15
Cos. of Angle B 79° 15' (Ar. co.) = 0,279265
Cos. of Angle A 55° 47 =ff 9,749987
Tang. Obi. Asc. of Ist 41° &' == 9,781060
Tangent of Long, of the Asc. 61° 14' =10,260312
On the Ascendant 61° 14' equal to 1 n 14

example 4,
What point of the Ecliptic occupies the 2nd House, it* Pole being always the
same as the 12th, and ity Oblique Ascension being 61 degrees 8 minutes?

Cos. of 61° 8' = 9,683743
Add cot. of the 2nd Pole 40 55' =10,062368

Cot. of the angle A. 60 52 = 9,746111

Add 23 28
Cos. of angle B 84 20 (Ar. eo.) 1,005503
Cos. of angle A 60 52 9,687389
Tan. of Obi. Asc. of2nd 61 8 10,258635
83 37 = i0,951527

On the 2nd is 83° 37" equal to 23 n 97.

EXAMPLE 5.

What point of the Ecliptic occupies the 3rd House, whose Folp is always the
same as the 11th House ?

Note.—The pole of the 3rd house is 23° 48', its oblique Ascension is 91° 8, as
may be seen in Problem 7, and as it falls nearest to Libra it must be worked from
that point, according to the 2nd part of the Rule, 2nd in this Problem 91,8 — 180
= 88° 52", from the first point of Libra (46).

Exampte— 10 the cosine of Obi. Asc. from jcs 88° 52 = 8296207

Add cotang, of Pole of 3rd (3 48' =10,355510

Cotang, of angle A 87 26 = 8,651717
Subtract when nearest 23 28

Angle B 63 58
As cosine of angle B 63° 58' (Ar. co.) 357640

Is to cosine of angle A 87 26 = 8,651102
So is tangent of Obi. Asc. 3rd 88 52 == 11,703708
Tang. of long, from 79 0= 10,711450

Or, the 3rd is 79°0 equal to 11 es U when subtracted from 180 degrees 101°
O, or 11 es 0, or the cii.p ot the 3rd bouse, or the Point of the Ecliptic where
the circle of Position cuts it.

Aa
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Thus have | given the method of erecting a Figure by the Doctrine of Triangles.
Yon need only to calculate for the six houses herein shewn; for the cusps of the
other six are always the same degree and minute of the opposite sign. The figure
of heaven at the Birth of Queen Victoria.

The foregoing Rules will serve for south Latitude by adding 23° 28" instead of
subtracting ; and subtracting Where it requires adding in North Latitude, or by put-
ting the opposite signs in the opposite houses.

Problem xxv.

71. To erect a Figure of the Heavens by the “ Table of Houses”
at any given moment.

Rule 1.—Find the Sun’s Right Ascension, the previous noon to
the time given, in hours, minutes, cind seconds. (After proportion is
made for the Sun’s A. R.)

Rule 2.—To this A. R. add the time given from the preceding
noon, this sum will be the A. R. of the 10th house required, after al-
lowing the A. R. of M. C. for the hours which have.elapsed since noon
preceding.

Note.—If the result exceed 24 hours, take the excess of 24 hours, and find that
for the M. C., &c.

Rule 3.—Find the longitude answering to the R. A. in the column
of the “ Table of Houses,” for the latitude of Birth, headed, “ time
from noon," thus found the number required, in the next right hand
column will be the degree occupying the 10th house.

Rule 4.—In the line with this is found the longitudes on the cusps
of the first six houses, namely, the 11th, 12th, 1st, ( Asc.J 2nd, and
3rd.

Having thus completed the six eastern houses, find the signs and degrees, exactly

opposite to each of them, and enter the gr(]agregs on the cusps of the opposite, or
western six houses. The opposite houses signs to these, (which are always the

same) are,
HOUSER. HOUSES. SIGNS. SIGNS,

10th  opposite 4th r opposite -ou

lith do. 5th 8 do. 1

12th do. 6th n do. t
Ist do. 7th E5 do.
2nd do. 8th si do. M
3rd do. 9th do. X

What is the face of the heavens December 14th, 31i 25m. r. m., 1844, for the
latitude of Sheffield P A m. s

Tile Right Ascension of Sun, noon 14th = 17 33 |

Add the time afternoon = 325 0

The Right Ascension of Midheaven = 20 58 1

The longitude nearly equal to this, casting away the odd second, is 12° ;t2, which
1 place on the 10th house, and the same degree of the opposite sign O, on the 4th.

In the (3rd) next column, | find 9° ich must he placed on the Iltli house,
and the same degree of the opposite sign B1J, on the 5th.

In (he 4th column | find 26° of place this on the 12tb, and the opposite 26°

on the 6th house.

In the 5th column I find 20 H 27, on the Ist, and then 20 f 27 on the 7tli or
opposite house

In the 6th are 7° of ce, on the 2nd, and 7° f? place on the 8th.

In the 7th column | see 23° 2B on the 3rd house, and 23° ‘/y must be placed on
the 9th house.

The Figure now exhibits the Signs of the Zodiac at the aforementioned time of
Birth.
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SOL in ARIES and TAURUS. SOL in GEMINI and CANCER.
Tﬁ% 0 1 12 Aseen. 2 3 Time O n 2 Aseen. 2 3
Noon. AV « n S3 Sl Nt;znnl. a 22 | I 2 nu -lU
hmOOoo'OI"lh.m_ooOD/OO
00 0 9 2 26 &2 12 3 350 0 8 1 7 2 28 25
04 1 10 23 27 2 13 3 i 35 1 912 8 629 26
o7 2 11 24 28 i 4 4 40 210 12 85 n 27
011 3 12 25i28 4 15 5 i 44 3 10 13 934 i 28
015 4 1325 2 20 15 61 48 41 1410 18 2 29
018 5 14 26 Oft1 16 /1 412 5 12 15 11 3 0 y
02 6 15 27 U 17 8 416 6 13 16 11 47 3 1
026 6 28 1 20 18 421 7 14 17 12 31 4 2
0% 817 2 2 018 8§ 4% 815 17 1316 5 3
032 9 18 s3 239 19 10 429 9 16 is 14 1 6 4
03 10 19 1 3 19 20 1 453 10 17 19 14 46! 7 5
040 11 20 1 3 5 20 438 11 18 20 15 3118 6
0m 2 2 2 43 A ¥ am 29 2n 6B 8 7
048 13 23 3 5 17 2 14 446 1320 21 17 1 9 8
o ss 14 24 4 5 57 23 15 450 14 21 22 17 46110 9
5 25 5 6 36 23 15 45 15 22 23 18 31111 10
059 16 26 6 7 15 24 16 450 16 23 24 19 17 12 1
1317 27 6 7 5 25 17 5 3 17 24 25 20 3 13 11
1 6 18 28 8 3 26 18i 58 182 2 20 49 14 13
110 19 29 8 9 14 26 19 51 19 25 27 21 35 14 14
114 20 n 9 9 53 27 19 516 20 26 28 22 20 15 14
118 21 i 10 10 33 28 20 521 21 27 28 23 6 16 15
121 % 2 10 11 12 28 21 ! 525 22 28 29 23 51 17 16
125 23 3 11 11 52 29 22 520 23 29 24 37 18 17
120 24 4 12 12 32 o, 23 i 534 24 g | 25 23 19 18
133 25 13 13 12 i 24 538 25 ; 2 26 9 2 19
13 2 6 14 13 52 i 25! 543 26 3 26 5 20 20
140 27 4 14 32 2 25 547 27 3 4 27 4 21 2
144 28 7 15 15 12 3 26 551 28 4 4 28 27 2 2
148 29 8 16 15 51 4 27 556 29 5 5 29 13 23 23
152 y 9 17 16 3 4 28 6 0 Sc 6 6 OfE0 24 24
15 i 10 18 17 U 5 29 6 4 1 7 7 04 25 25
150 2 11 19 17 5. 6 -l 6 9 0 8 8 1 33 26 2
23 3 12 19 183 7 |} 613 3 9 9 2 19 27 27
27 4 1320 19 12 8 2 617 4 10 10 3 5 27 28
211 5 14 21 19 52 9 3 6 22 111 10 3 51 28 29
2155 6 15 2 20 32 9 3 626 o 12 11 4 37 29
2 1) 6 2 21 13 10 4 631 7 13 12 523 p 1
223 8 17 23 21 54 11 5 0355!141369|_12
22 9 18 24 22 3 1l 6 63 9113 14 6 55 3
23 10 19 25 23 16 12 7 6-4 10:16:115 7 40 2 4
234 11 2025 23 5, 13 8 64 .16 16 8 26 3 4
238 12 21 26 24 38 14 9 6s2 12 17 6 9 12 4 5
242 13;22 27 25 19 14 10 657 13 8117 9 5 5 ¢
246 14 23 2826 0 15 11 4 19 18 10 22 6 7
250 15 24 29 26 42 16 12 7358 15 20[&8111 28 7 8
250 16 25 29 27 24 17 12 7 9 16121 1 4 8 9
5% 0 6 O 28 6 18 13 714 1722285 s 0
3 2 18 26 28 48 18 14 718 18 B;2 13 4 9 1
36 19 27 2 29 30 19 15 722 1919419 14 30 10 12
310 20 28 i 011013 20 16 77 20 25! . 4 11
314 2 3.0 2 17 730 21 264 ¥ 59° 5
38 5123 4 13w B 13 2 oin w18
32 23 1 5 220 = 19 74 2B 28j)% 17 2913 16
326 24 2 6 3 3 23 201 744 24 29127 8 U114 17
331 25 3 3 46 24 21 § 74s 25 T 18 59] 18
33 2 4 4 29 25 2 75 26 | >» 19 w19
33 927 5 8 5 12 26 23 758 27 %2 29 20 26 17 20
343 28 6 9 5 55 27 24 i s o 281 31_ 121 19 18 20
347 290 7 10 6 39 27 25 8 5, 21 55116 21
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SOL in SAGIT. and CAPRICORN SOL in AQUARIUS and PISCES.

Tfllronn? 10 11 12 Aseen. 2 3 Time % % 12 Aseen. 2 3
Noon. t i UP UP X 8 Noon. V n n

h. 11 o - o o o O hin O O O o

1551 0 18 5 27 10 26 6 20 9 0 24 4 2 5 25 12
1555 1 19 6 28 37 28 7 2013 1 25 5 4 14 26 13
16 0 2 20 7 0202 6 T 9 20 17 2 27 7 5 37 27 14
16 4 3 21 8 1 37 2 10 2021 3 28 9 6 58 28 15
16 8 4 22 10 3 11 3 11 2025 4 29 11 8 17 28 16
612 5 23 11 4 48 5 12 2029 5 x 12 9 33 29 16
16 16 6 24 12 6 27 7 14 2034 6 2 14 10 49 23 17
1621 7 25 13 8 8 9 15 2038 7 3 16 12 3 1 18
1625 8 26 14 9 52 11 16 2042 8 4 18 13 16 2 19
1629 9 27 15 11 46 12 17 2046 9 6 19 14 26 3 20
16 33 10 28 16 12 39 14 19 2050 10 7 21 15 34 4 21
1638 11 29 18 15 22 16 20 2054 11 8 23 16 41 5 22
642 12 yp 19 17 16 18 21 20 58 12 10 24 17 48 6 23
1646 13 1 21 19 15 20 22 21 2 13 11 20 18 53 r 24
16 51 14 2 22 21 17 21 23 21 6 14 13 28 19 56 8 24
1655 15 3 23 23 22 23 25 21 10 15 14 29 20 58 8 25
1659 16 4 24 25 32 25 26 2014 16 15 3 22 0 9 26
17 4 17 5 26 27 44 26 27 21 18 17 16 2 23 0 10 27
17 8 18 7 27 29 58 28 28 2122 18 17 4 24 0 11 28
17 12 19 8 28 2X17 29 29 2126 19 19 5 24 58 12 29
17 16 20 9 4 38 » n 2130 20 20 7 25 55 13 29
17 20 21 10 7 0 2 o© 21 34 21 21 8 26 51 IS SI
1725 22 11 19 24 3 3 21 38 92 22 10 27 47 14 v
1730 23 12 2 11 52 5 4 21 41 23 24 11 28 41 15 2
1734 24 13 4 14 23 7 5 21 45 24 25 12 29 36 16 3
1738 25 14 5 16 59 8 6 21 49 25 26 14 02329 17 4
17 43 26 15 6 19 32 10 7 2153 26 28 15 1 22 18 5
1747 27 16 8 22 5 11 9 21 57 27 29 17 2 14 18 5
1751 28 17 9 24 39 13 10 S3 1 28 y 18 3 5 19 6
1756 29 18 11 27 20 15 11 Ol 5 59 "1 19 3 56 20 7
18 0 UP 19 12 r 16 12 22 8 y 3 21 4 45 21 8
18 4 | 20 14 O 37 19 13 2212 "1 4 2! 5 35 22 9
IS 9 2 21 15 5 19 21 14 2216 2 5 23 6 23 22 10
1813 3 22 17 7 DB 22 15 2220 3 7 24 7 12 23 10
18 17 4 23 19 10 2?) 24 16 2224 4 8 26 8 0 24 11
1822 5 24 20 13 25 17 2227 5 9 27 8 48 25 12
1826 6 25 22 15 37 26 18 2231 6 10 28 9 35 25 13
1830 7 26 23 18 7 28 19 2235 7 12 29 10 22 26 14
1835 8 27 25 20 35 29 20 223 g 18 n 1 7 27 15
1839 9 28 27 23 0 n2 21 2242 9 14 i 1 52 28 16
18 44 10 ZRN 28 25 22 22 22 46 10 15 O 12 37 28 16
18 48 1 )% 27 43 3 23 225 1 17 4 13 2 29 17
1852 12 2 OX 0 4 24 2254 12 18 5 14 8 29 18
1857 13 3 3 2 16 6 25 2257 13 19 6 14 54 g 19
19 1 14 4 5 4 27 7 26 23 1 14 20 7 15 35 r 19
19 5 15 5 7 6 33 8 27 23 5 15 21 8 16 17 2 20
19 9 16 7 9 8 39 9 28 23 8 16 23 9 17 1 3 21
19 14 17 8 10 10 43 1 29 23 12 17 24 10 17 44 3 22
19 18 18 9 12 12 42 12 23 23 16 18 25 11 18 26 4 23
1922 19 10 14 14 40 13 | 2320 19 26 12 19 9 5 24
1927 20 11 16 16 31 14 O 2323 20 27 13 19 52 6 21
1931 21 13 18 18 20 15 3 2327 21 28 14 20 33 6 25
1935 22 14 19 20 7 16 4 2331 22 29 15 21 15 7 26
1939 23 15 21 21 52 17 5 2334 23 g 16 21 56 8 27
19 44 24 16 23 23 33 18 6 2338 24 O 17 22 37 8 28
1948 25 18 25 25 13 19 7 23 42 25 3 18 23 18 9 28
1952 26 19 27 26 49 20 8 2345 26 4 19 24 59 10 29
1956 27 20 28 28 22 22 9 2349 27 5 20 24 30 1 1V
20 0 28 21 T 29 53 23 10 2353 28 6 21 25 21 11 6
2005 29 23 0 in23 24 1 23 56 8 22 26 2 12
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Problem xxvi.

72. Tofind the Planets' places at any given timefrom the
Ephemeris (44).

Rute 1.—Find, in the Ephemeris, the amount of longitude the
Planet moves from the preceding noon and succeeding noon.

Rute 2.—Then look in Diurnal Logarithms for the log answering
to that daily motion, and add the log of the time given, and the sum
will give the log. of longitude for that time.

Rute 3.—Add the result to that Planet’s longitude at the preceding
noon, and the amount is its true place.

Note.— If the planet be retrograding subtract the result from the planet’s place
at the preceding noon.

What is the Moon’s place in the Queen’s nativity, on May 23rd, 1Ghours 5 min.
1819?

Example— May 23rd the Moon in 25°y 12
On the 24th she moved to 7° 11 39" 37 39

Moon moved in 24 h. = 12 27

Add log. of Moon’s longitude in 24 h. 12° 27" = 28504
To time since noon 16 h. 5 m. = 17384

Moved in 16 h.5m. = 8°21' = 45888

Noon of 23rd 25y 12
Add 8 21

Amount 33 33 — 30— 3°n 33

EXERCISES.
1 What is the longitude of Sol May 24th, 4h.5m., A. M, 1819? Ans. 2° n 6"
2. The longitude of Herschel ? Ans. 23° X 20 11
3. The longitude of Saturn ? Ans. 280 46 .
4. The longitude of Jupiter ? Ans. 16° OS 57'.
5. The longitude of Mars ? Ans. 17° T* 38'".
6. The longitude of Venus ? Ans. 26° 35",
7. The longitude of Mercury ? Ans. 8oy 15

Problem xxvii.

73. Tofind the Planets' Latitude in the Ephemeris at any
given time.

This is given in the Ephemeris for every day at noon for the Moon;
and the proportional part may be found as the longitudes

The Sun is never considered to have latitude. The other Planets’
latitude is given for every sixth day, and the proportion may be found
by the golden Rule of Three.
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EXAMPLE.

Mercury on May 19th, 1819, is 3° 17
On the 25th of May 3 38

Difference 0 21

As 6 days by Dinmal log. (Ar. Com.) 9,3979

Is to 21', the 6 days’ motion 1,8361
So is 4 days 16 hours ,7501
Movement to add 0° 15 1,9841

Add on the 19th 3 17
Mercury’s latitude of 3 s 32 on the 24th day.

Generally only the Moon, Mercury, and Venus, will need calculating, the other
planets’ may be seen by inspection.

Olserve.— If the Planets pass from North to South, or from South to North, so
that they cross the ecliptic, add the amount of motion to find the difference.

EXERCISES.
1. What is Herschel’s latitude ? Ans. 0 degree 8 minutes South.
2. What is the latitude of Saturn ? Ans. 2 degrees 6 minutes South.
3. What is the latitude of Jupiter ? Ans. 0 degree 39 minutes South.
4. What is the latitude of Mars ? Ans. 1degree 10 minutes South.
5. What is the latitude of Venus P Ans. 1ldegree 56 minutes South.
6. What is the latitude of the Moon P Ans. 3 degrees 33 minutes North

Problem xxviii.

74. Tofind the Declination of the Planetsfrom the Ephemeris,
when they are given daily.

Rute.— Find the distance they move from one period to another,
and equate as you did in the latitudes for the declination at the given

time. (73)
EXAMPLE.

What is the Sun’s declination in the Queen’s nativity at birth P
Sun on the 24th day (increasing) is 20° 40'

Sun on the 23rd day is 20 29

Sun moved in 24 hours 0o 1

By Diurnal Logarithms, 11 min. give 2,11697
Add the log. of 16 hrs. 5 min. afternoon 17384

The rum of log. give 0° 7' = 2,29081
Add Sun’s dee. on 23rd 20 29

Sun’s dec. required = 20 36

EXERCISES.

1. What is the declination of Herschel? Ans. 23 degs. 26 mins. South.
2. What is Saturn’s declination ? Ans. 2 degs. 26 min. South.
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3. What is Jupiter's declination ? Am. 16 degs. 24 mins. South.
4. What is tho declination of Mars P Ana. 5degs. 51 mins. North.
5. What is the declination of Vonus ? Am. 8 degs. 28 mins. North.
C. What is the declination of Luna ? Arts. 24 degs. 23 mins. North.
7- What is the declination of Mercury P Am. 11 degs. 19 mins. North.

Problem xxix.

75. Tofind the Declination ofa Starfrom the Ephcmeris,
when given at intervals of days.

R ute.—Find the distance the body moves, and equate by Propor-
tional Logarithms for the time required.

EXAMPLE.

What is Mercury’s declination in Queen Victoria’'s horoscope ?

Mercury on the 25th of May is 11° 18'
Mercury on the 19th of May is 10 45

6 days. 0 33

Jiy Proportional Logarithm.
As 6 days by Diurnal Log. (Ar. Com.) 9,3979
Is to 33 minutes, the 6 days’ motion 1,6398
So is 4 days 16 hours 0,7501

Movement to add 0° 24' = 1,7e78
Add on the 19tli 10 45

Mercury's declination 11 9 on the 24th

2. What is Jupiter's declination in the Queen’s horoscope P

Jupiter on the 19th day is 16° 26’
Jupiter on tho 25th dayis 16 23

Moved in 6 days 0o 3
As 6 days by Diurnal Log. (Ar. Co.) 9,3979
Is to 3 minutes, the 6 days’ motion 2,6812
So is 4 days 16 hours 0,7501

Answer, 2 minutes nearly = 2,8292

These 2 minutes to bo subtracted from 16° 26' equal 16 degrees 24 seconds.

Problem xxx.

76. Tofind the Declination of a Starfrom the “ Tables'
preparedfor tluitpurpose.

R ute — Find the proportional part for the Longitude and Latitude
by the Rule of Three.
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EXAMPLE 1.

The Sun is in 2 degrees 6 minutes of Gemini, the declination of 2 degree is 20°
35', that of 3°is 20° 47', difference 12 minutes ; then say, as 60 minutes are to
6 minutes, so are 12 minutes to 1 minute, mwhich added to the declination of 2 deg.,
as the Sun is increasing' in declination, and the Sun's declination will be 20 degrees
36 minutes, and as he is in a northern sign the declination is north.

EXAMPLE 2.

Find the declination of the Moon in Queen Victoria's nativity.

The Moon is in 3°33' of n, with 3° 33" of north latitude. Under 3° of Gemini,
opposite 3 degrees of longitude, are found 23° 42'; and in the same column opposite
4 degrees of longitude are found 23 54 the difference is 12 minutes, then say,
60 : 22 :: 33 : 7' plus. Nextlook for the difference between 3 deg. and 4 deg. of
latitude, and 4 degrees opposite the 3 deg. of long, is 24° 41', then say, as 60 is to
59, the difference between 3 and 4° lat., so is 33 minutes to 31, plus.

Note, As both corrections are plus we must add them thus, for3°long.&lat. 23° 42'
For the 33 minutes more add 0o 7
And for 33 minutes more of latitude add 0 31

The Moon's declination is 24 20

77. Observe.— If both corrections be plus, or both minus, add them
together to find the true correction, which ifj?7«sadd to, and if minus
takefrom the number opposite to the even degrees of longitude and
latitude which the planet hasjust passed (82).

EXERCISES.

In the Queen’s Nativity,

1. What is the declination of Herschel ? sins. 23 S 26.
2. What is the declination of Saturn ? jins. 2 S26.
3. What is the declination of Jupiter? Ans. 16 S 24.
4. What is the declination of Mars ? Ans. 5 N 51.
5. What is the declination of Venus ? Ans. 8 N 28.
6. What is the declination of Mercury ? Ans. 11 N 9.

Problem xxxi.

78. Tofind the declination of the Planets without latitude by
Trigonometry.

Rute.—To the sine log. 9,600002 add the sine of the planet’s dis-
tance from the nearest equinoctial point, (46) and the sum is the sine
of the declination required.

EXAMPLE.

What is the Sun’s declination in the Queen’s nativity, the Sun is in2 n 6, or
62° 6 from c|]°.
To the sine 23° 28' = 9,600002
Add the sine 62° 6' 9,946337

Sum is sine of ilec. 20° 36' =: 9,546339
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EXAMPLES.

1. What is Mercury's Right Ascension, his longitude 63° 25', latitude 3° 45",
and his declination 17° 11?

CCosine of declination 17° 11' its secant 0,01983

Add < Cosine of longitude  63° 25" its log. 9,65079

( Cosine of latitude 3° 45" its log. 9,99907

The sum is cosine of Mercury’s Right Ascension 62°8' = 9,66969

Note.— As this 62 degrees 8 minutes is less than 90 degrees, it is in the first
quadrant (32) of the heavens, we have no need either to add or subtract, but merely
to take the result of the cosine found.

2. What is Saturn's Right Ascension in the Queen’s natus, being in 28° 46',
with south latitude 2° 6', and declination 2° 25" ?
Saturn's being nearest Aries we subtract 358° 26', which are equal to 28 degrees
46 minutes of Pisces. Here 360, from which take 358° 26' equal to 1° 14"
f Saturn’s cosine of declination 2° 25' (Arith. Com.) 0,000386
Add <. Cosine of longitudinal distance 1° 14' from cl0 9,999899
¢ Cosine of latitude 2° 6' its log. 9,999708

The sum of log. cosine is 0° 19' the A. R. from c]Jp = 9,999993

This 0° IT must be subtracted from 360° and it will leave the A. R. of Saturn to
he 359° 4P.

3. The Right Ascension of Herschel is required in the Queen’s natus.
As cosine of Herschel’s declination 23° 26' (Ar. Com.) 0,03738

Is to cosine of his longitude 83°.20" from a 9,06481
So is cosine of Itis latitude 0° S. 8" its log. 9,99999
The sum is the cosine from dd=Herschel's A. R. 82° 44' == 9,10218

This must be added to 180 degrees, the distance 82° 44', and the sum is 262 de
grees 44 minutes the Right Ascension of Herschel.

Problem xxxv.

82. Given the Longitude and Latitude ofa Star tofind its Right
Ascension by the Tables.

R o1..—Find the A. R. of the Planet for the equal degree of longi-
tude and latitude, then take the proportional parts for the odd
minutes: observing if the R. A. be less than 180 degrees the latitude
ought to be North, if more than 180 degrees, then it is generally
South (77),

EXAMPLE.

1. What is the Right Ascension of Venus when in 26 degrees 35 minutes of T>
with 1 degree 56 minutes South latitude ?

Look in the Tables of It. A. under one degree of latitude, and opposite to 26 de-
grees of Aries are 24° 28', aud under the same latitude, opposite to 27 degrees, are
25° 25', the difference is 57 minutes. Then say, as 60" : 57" :: 35 : Xfy plus, as
the A. R. is increasing. Next look for the difference between 1 and 2 degree» of
latitude, which is 32 minutes plus: then say, as 60'is to32' so is56 to 21' the

answer.

Found thus, for 26 degrees of Aries arc 24° 28’
And for 35 minutes add 0 33
For the plus of latitude add 0 21

The sum is the Right Ascension of Venus = 25 22
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