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Smithsonion Sustitution, 

PREFACE. 

For the purpose of facilitating the accurate determination of the geogra- 

phical position of important points in the United States, the Regents of the 

Smithsonian Institution authorized the preparation of lists of occultations 

and co-ordinates of reduction to particular places for the years 1848 and 

1849. Congress has, since, ordered the publication of an American Nautical 

Almanac; and, as lists of Occultations will form a regular part of this ephe- 

meris, Mr. Preston, the late Secretary of the Navy, directed that the expense 

of computing these tables for 1850 should be defrayed from the appro- 

 priation for the almanac—the printing and distribution to be done by the 

Smithsonian Institution. A similar order has been given by Mr. Kennedy, 
the present Secretary of the Navy, relative to the tables for 1853. 

Copies of these elements will be forwarded to all persons disposed to’ 

advance the science of geography, with the request, that the results of the 

observations which may be made, be sent to the Smithsonian Institution, or 

published in some accessible scientific journal. 

The following remarks will give a more definite idea of the nature and 

object of this publication. 

JOSEPH HENRY, Secretary S. I 

CHARLES H. DAVIS, Superintendent of the Nautcal Almanac. 

The present lists of occultations are very much extended by the introduc- 

tion of occultations visible on any part of the earth. The form of the list 

is also somewhat altered; that which is now adopted will probably be 

retained in the astronomical ephemeris. 



4 PREFACE. 

Bessel’s formule (Astron. Nachr., No. 145, and Astron. Jahrbuch for 1831) 
are preserved unaltered. The several columns of the general list now 

contain, 1, the date; 2, the star’s name; 3, the star’s magnitude; 4, the 

limiting parallels of visibility; 5, Washington mean time of the moon’s true 

conjunction with the star in right ascension; 6, Washington hour angle, in 

time, of the star at the time of true conjunction ; 7, co-ordinate q at the time 

of true conjunction; 8, hourly variation p’ of co-ordinate p; 9, hourly varia- 

tion g of co-ordinate g; 10, logarithmic sine of the star’s declination; 

11, logarithmic cosine of the star’s declination. 

At the time of true conjunction p = 0; for any other time & + (¢), p= (4) p’, 
andg=y + (t)¢. 

H being for true conjunction, 4 = H+ sidereal equivalent of (¢), and, for 

the same reason, 7’= o¢ + (f). The notation is made to correspond to these 
changes. 

The sign + will hereafter be given to west longitudes, and the sign — to 

east longitudes. The value of the constant % has been changed by re- 

taining Mr. Airy’s correction of the lunar parallax, and rejecting the cor- 

rection of ;; part of semi-diameter, which was before applied. The small 

table containing the values of log. A = eee and of log. B= 

it 
¥ (lL — & sin’ ¢) 

The object in increasing the general list is, to provide the means of fre- 

quent determinations of the longitude throughout the earth; to make it 

especially useful to geographers in general, to the boundary and other sur- 

veyors of the Government in the interior, to the coast survey of the United 

States on both oceans, and to the explorers of unknown parts of the 

continent. 

At the close of the general list will be found Bessel’s formule, and an 

example of their use, together with some suggestions as to the manner in 

is retained. 

which the lists may be rendered more convenient to those who resort to — 

them habitually. 

CHARLES HENRY DAVIS, Superintendent. 

op 

ee 



ELEMENTS 5 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 18538. 

Limiting 
Parallels. Washington At Washington Mean Time of O. 

Star’s Name. . Mean Time 

North: | gouth- | of O- 
ern. ern. Ry 14 Log sin D |Logcos D|# 

o ° ko om 

—15|—83 | 0 05.9 
+53|/—28} 9 20.5 
—30|—83 | 4 27.6 
+82/+ 9 | 10 38.3 
+81 | +39 | 10 

x Virginis 
{| c Virginis 

11 Virginis 
94 Virginis 
95 Virginis 

£1 Libree 
ot Libree 
o? Libre 

¢ Libree 
3 Libree 

¢* Libree 
q Libre 
6 Libre 
y Scorpio 
 Ophiuchi 

x Ophiuchi 

—0.9927 |0.5396 +9.1119/9.9963 |} 
+0.2242| .5404| —. +8.8577| .9989 || 
—1.1814] .5398] —. +9.0621| .9971 |i 
+0.8884) .5504) —. —9.1534| .9956 |} 
+ 1.2688) .5494| —. —9.1751| 9951 |i 

—0.8134) .5643 —9.2919| -9915 |f 
0.5342) .5677 —9-4134| .9849 |f 
—0.0487) .5700 —9.4016) .9857 | 
I.IL51) .5681 —9.4456| .9824 |f 
+0.8160] .5692 —9.4430| .9826 |} 

—9.4495| -9821 
—9.4186) .9845 |f 
—9.4480] .9522 |i 

a9 STAB “9755 18 
—9-5275| -9739'|8 

—9.4927| .9779 | 
—9.5698| .9678 |8 
—9-5613| .9691 |f 
—9.5640) .9687 |f 

25583) LYS)! 
—9.5602| .9693 } 

—9.5595) -9694 \f 
— 9.5366) .9727 |f 
—9.5243| -9743 |I 
—9.4823) .9790 | 
—9.4225) .9843 |f 
—9-4083] .9853 |} 
—9.3948| .9862 |f 
—9.3319| -9897 | 
—9-2349| -9935 |k 
—9:-2392) -9934 \f 
—9.2572| .9928 |f 
—9.0756) .9969 | 
— 9.0561) .9972 |F 

—8.5309| -9997 |f 
+8.4619| .9998 

+8.6945| -9995 |i 
+8.9172| .9985 
+9.1518] .9956 |i 

+9-2371) -9934 fj 

+9.2352) .9935 |p 
+9-2444) .0932 |5 
+9-5174) -9751 |f 
+9.4878) .9785 
+9.4916| .9780 |} 

+9.5060| .9764 |f 

+9.5093] -9761 

COCO He COM” flt+t 
pO ard 
+65) —11 | 19 
+31) —43 | 20 14.8 
+74| +26 | 22 25.6 
+74|—18 | 23 26.9 

SE Yap || BGs 
Se | ae 
—12z|—go 05.8 
+71 |—24 
+59|—I1 

= 

HON wWrnodrH 

eee 
+0.8806] .5699 
—1.1657) .5790 
—0.8065|] .5809 
+0.6979| .5804 
+0.5249| .5840 

—49 | —9o 1.2348] .5906 
JUPITER +68|)+ 8 +0.8351 18ty 
B.A.C. 5758 +20] —70 : —0.1053| .5952 
VENUS +20|—46 —0.0950| .5456 
€ Ophiuchi —46 | —go : —I1.1553] .6020 

B.A.C. 5866 
@ Capricor. 
« Capricor. 
x Capricor. 
B.A.C. 7666 
56 Aquarii 
zt Aquarii 
2? Aquarii 
74 Aquarii 
4 Aquarii 

Pie eee 
+ (o} 

DN wn AHA DAPADA ADDI 

Pie 
ANDAn Mir BHP PHL WOW HF 

—30|—go —0.9521| .6021 
+69|+12 +0.8960| .5682 
+70] +23 +1.0457| .5599 
+70|+ 6 +0.8100] .5595 

+48 | —23 0.3095) .5535 
+43 | —30 +0.1725| .5428 
+75 | +35 + 1.2148] .5346 
+76/ +11 +0.9036) .5343 
= 9/ =e —o.8121| .5362 
—40 | —9go —1.2439| .5288 

—I4|—90 —0.9241| .5264 

+18 | —61 BOBS SESS 
-+-74| —10 +0.5665| .S119 

+80|— 6 +0.6357| .5110 
+57|—24 +0.2939| .5028 

+18 | —65 
— 4|—87 

S530 || a 
aed |) ae 

o|—79 

+15 | —66 
+90] +21 
+10 
+90 
+90 

MAP ARD AMI AD Wa byt 

4? Aquarii 
4° Aquarii 
30 Piscium 
33 Piscium 
20 Ceti 

tops 

KH CODD YNwWwwNnw PON AH 

—0.4128| .5012 
—o0.8194| .5006 
—0.0454| .5018 
—0.0982] .5025 
—0.7382| .5028 

—0.4742| .5035 
+-1.0146! .5084 
—1.0882} .5252 
=-1.2451| .5342 
+ 1.0842] .5335 

+0.6190] .5335 
+-0.7018| +5343 
—0.0264| .5425 +9.5617| .9690 |; 

+0.0764| .5439 | +9.5642| .9687 |i 

+0.1361)0.5481 +9.572419-9674 

33 Ceti 
Jf Piscium 
v Piscium 
£ Ceti 
& Avietis |+1++ 

AAM AD Uupuihn ie 

B.A.C.755 
B. A. C. 830 
ot Tauri 
Rumk. 1159 
Rumk. 1162 

B.A.C. 1361 
= Tauri 
¢ Tauri 
105 Tauri 
nm Vauri 

+84 
= 

OuMwm RO MOn™ O 

+33 

+44 
+48 

fee es Gee te ta a ete ee tte 
Mahe A AMADA 

teete ttt _ 

_— 7 a 



ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

a 

Limiting = 
Parallels. Washington At Washington Mean Time of O’. 

Star’s Name. . Mean Time 

p of O. 

| a H Y v' | ¢ | toca. |e 
° ° h m, 5 re 

+88 | +11 | 23 48.6 +0.6397|0.5512] +.0903| +9.5699|9.9678 
+55|— 6] 16 14.7 +0.2469| -5594| +.0553| +9.5966| .9632 
+90] +65 | 21 02.6 +1.2685| .5656| +.0444| +9.5837| .9655 
—z8| —65 | 1146.1 —1.0797|. .5665| —.0442| +9.6218] .9582 
+37 | —27 | 13 02.0 —0.0509] .5701| —.1045] +9.5735| .9672 

+11|—63] 1 48.0 —0.5321| -5591] —.1753] +9-4776| -9795 
—31|—79 | 12 35-7 —1.1806| .5468| —.2218| +9.2935| -9914 
—24| —81 | 22 31.2 —1.1046| .5462) —.2304| +9.1979| -9945 

Be) lame W/o] roe ihre) +0.5994| -5473| —-2304| +9.1071| -9964 
—24|—83 48.0 —1.1161| .5438| —.2352| +9.1118| .9963 

—43 | —83 06.4 —1.3059| .5428] —.2379| +9.0620| -9971 

+45 | —35 56.3 +0.0877| .5437| —.2402| +8.8575| .9989 
+70|—13 02.4 +0.5082| .5449| —.2407| —8.9086] .9986 
+80 ° 11.3 +0.7411| .5478| —.2335| —9.1528| -9956 

+81 | +12 250 +1.1233| -5475| —.2336| —9.1752| -9951 

iis} | Gye) 49.3 —0.9681| .5582| —.2144 deel -9915 
+57|—19 26.3 +0.3964| .5614| —.1992| —9.4134| -9849 
+24|—51 19.2 —0.1921| .5637 1976| —9.4016] .9857 
+74| +-16 32.9 +0.9851| .5607 1947| —9.4456| .9824 
+73|— 3 35-6 +0.6832| .5624| —.1932| —9.4430| .9826 

+72|+ 1 33-5 +0.7494| .5628 1916| —9.4495] .9821 
—57 21.8 —1.3158| .5706 1837| —9.4186| .9845 
=i 6) 28.3 —0.9499| .5729 1770| —9.4480| .9822 

pio +64|— 8 03.1 +0.5781| .5724 1624] —9.5143| .9755 
 Ophiuechi +52|—I7 04.0 +0.4071] .5757 1526] —9.5275] .9739 

B.A.C.5758 +14 11.4 —0.2144| .5860 1154| —9.5613| .9691 
JUPITER +39 | —25 05.0 +0.2654| .5793 1030| —9.5803| .9660 
— Ophiuchi —6I 07.1 —1.2720| .5928 IOII| —9.5533| -9703 
B.A.C. 5866 —38 35-9 —1.0649| .5924| —.0987| —9.5602| .9693 
c? Ophiuchi 12.3 +1.2703| .5837| —.0913| —9.6067| .9613 

B.A.C. 5954 —1.0457| .5947| —.0837| —9.5702| .9677 
4 Sagittarii +0.3558] .5906 0631) —9.6059| .9614 
B.A.C. 6088 —0.7387| .5957| —.0605| —9.5878| .9648 |i 
7 Sagittarii +0.7709| .5889| —.0605| —9.6140] .9598 
B.A.C. 6161 +0.0174| .5932| —.0499| —9.6046| .9616 |ff 

24 Sagittarii 48.5 +0.1115] .5936 
B.A.C. 63.43 38.0 —0o.4695]| .5962 
26 Sagittarii 56.1 —0.1485| .5947 
B.A.C. 6369 04.2 +1.0469| .5891 
B.A.C. 6448 Hedy —0.8341| .5978 

B.A.C. 6576 09.5 + 0.3123] .5914 
x! Sagittarii 59-7 +0.7702! .5883 
2° Sagittarii 06.1 +0.2153] .5909 
h Sagittarii 15.5 +1.1604] .5835 
B.A.C. 6864 —0.2541| .5845 275 

i Aquarii 57.6 —I.1122| .5309 
¥ Aquarii 59-3 —0.79I11| “5301 
¥ Aquarii 30.4 —0.2244| .5290 
30 Piscium 23.4 +0.7471] .5159 
33 Piscium +0.8011/0.5148 

o Tauri 
1 Geminor. 
7 Geminor. 
x Geminor. 
y Caneri he 

m Leonis 
c Leonis 
€ Virginis 
v Virginis 
z Virginis 

ue 

we 

11 Virginis 
e Virginis 
80 Virginis 
94 Virginis 
95 Virginis 

£1 Libra 
ot Librae 

0 Libre 

¢* Libree 
63 Libree 

& Libree 
n Libre 
6 Libra 
» Scorpio 

N™N OorO OM ON™N YN 

er pis 
helt | 

bop bot 

| 
N 

I 

I 

I 

1 

2 

HDAmMEBPHH ASPADAA ADAMA VmPuihw SPP 

COW & 

t+4e4¢ ¢41 ei 
—38 10.3 

2501 
17.2 
3752 
07.2 Neen o owmQnnx# Rees taal Ald 

.0284| —9.6117| .9603 
0230| —9.6028| .9620 
0176| —9.6087) .9608 
0149| —9.6285| .9567 
.0040] —9.5982)| .9629 

.0176, —9.6165} .9593 

.0283| —9.6225| .9580 | 

.0283] 9.6135] .9599 

.0388| —9.6266| .9572 | 

.0643| —9.5943| .9636 | 

.2113| —9.2349| - 

.2121| —9.2392| .9934 

.2121| —9.2572| .9928 
2244 —9.0756| .9969 
2250) —9.0561|9.9972 

|+4+4++ 

SIN DON POUND MN 

eI 
COWOWO)O HAWN FHP HWWWH HHWWWN ABRAM ANDAMA ADAADA AADANMD “HOF 

t++44 4444 $4444 — oe 



ELEMENTS 7 
For facilitating the Caleulation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

Limiting 
Parallels, Washington 

Star’s Name. . Mean Time 

North- | south. | of O- 
ern. ern. Y Pp 

At Washington Mean Time of oO 5 

7 
7 Log sin D |Logcos D |} 

+29 i 20 50.2 
+ 8/—791 o 44.8 
+50] —30 | 13 32.4 

+47|—3t] 6 35.6 
+13 | —68 f 12 55.4 

33 Ceti 
Jf Piscium 
y Piscium 
£1 Ceti 
= Avietis 

B. A.C. 755 
ot Tauri 
Rumk. 1162 
B.A.C. 1361 
e Tauri 

—0.2016]0.5054 
—0.6034] .5046 
+0.1776] .5o40 

+ 0.1336] .5047 
0.5041] .5048 

—0.2422] .5055 
—0.8676} .5229 
1.3053) .5319 
+0.8373] .5308 
+0.9191| .5325 

eRbii7/cr)\) ob sie 
+0.2743| .5411 
+ 0.3302] .$440 
+0.8302| .5480 
—1.1978] .5429 

+0.4161) .5555 

+0.6899) .5574 
—0.6998] .5525 
+0.9570| .5589 
—I.1AI0} .5564 

+0.5110| .5649 
—0.1852| .5632 

+8.4619|9.9998 |} 
+8.6945) .9995 |f 
+8.9172] .9985 | 
+9.1517| .9956 |f 

T2357 OO3 i 

#92352) .9935 |f 
+9-5174| .9751 |f 
+9-4914] .9780 |f 
+9.5060| .9764 | 
+9.5093| .9761 

+9.5617| .9690 |} 
+9.5642| .9687 |H 
+9-5725| .9674 |f 
+9.5699] .9678 |} 
+9.6082] .9609 |f 

+9.5966| .9632 i 

+9-5942| .9636 |f 
+9.6168) .9592 || 

+9.5907) .9642 |f 
+9.6303] .9563 |i 

+9.6055] .9615 |} 
+9.6165] .9593 |i 

+26] —SI } 13 57.6 

ae ee 55.6 
+90] +61 04.7 

a) || See, 44-5 
+90 | +22 Bier NWNHHO ONO YW AF 

v Tauri 
105 Tauri 
nm Tauri 
o Tauri 
12t Tauri 

+50] —16 02.0 
+57 | —I10 18.8 
+67|— 6 Bal 
+90] +22 30.2 
—41 —66 02.5 

+67|-+ 2 05.4 
+90 +18 36.6 

o| —64 22.6 
+90 | +46 46.3 
—35 | —65 41.2 

+75 +12 15.7 

+29] —25 46.4 | 
+30|—25 | 7 07.4 —0.1715| .5650 +9.6157| .9594 |i 
—22| —65 04.4 —1.0046| .5618 + 9.6283] .9568 || 
—i9 | —65 53.0 —0.9770] .5648) —. +9.6218] .9582 

+57|/— 6 17.9 +0.2787] .5711 +9.5928} .9639 || 
+40 | —24 08.9 +0.0038] .5702 +9.5735| .9672 
+10 | —64 33-8 —9.5512} .5499 +9.4776| .9795 || 
—39|—79 40.4 —1.2682] .5538 +9.2936] .9914 |f 
—33|—81 Mog —I1.2117| .5522 +9.1978) .9945 

+69|—14 37.6 +0.4690] .5546 +9.1071| .9964. |} 
—35 | —83 27.0 —1.2405] .5514 +9.1118| .9963 |i 
+26| —43 20.8 —0.0698| .5516 +8.8575) .9989 |f 
+86| +27 00.0 +1.1566] .5516 —8.8600| .9989 |} 
+86] +39 +1.2806| .5512 —8.8846] .9987 || 

+0.2875) .5525 —8.9086) .9986 |f 

+0.5033) 5549 —9-1537] -9956 |} 
+0.8814| .5542 —9-1753| -9951 |f 
+-1.2173] -5543 — 9.2216) .9939 
—1.2084| .5641 —9.2920] .9915 | 

—9-4134| .9849 |f 
—9.4456| .9824 
—9-4431| .9826 | 
—9-4495| .9821 
— 9.4480] .9822 | 

—9.5213| .9746 |i 
+-1.1084| +5698 —9.5212| .9746 |i 

—22 +0.3298) .5737 Sai ill Bie 
=i : +0.1615| .5763 —9-5275| -9739 |f 

+32 + 1.1505 /0.5734 —9-5572|9-9697 |} 

AIDA HANAAA Vai Aa 

1 Geminor. 
3 Geminor. 
5 Geminor. 
6 Geminor. 
« Geminor. 

B.A.C. 2238 
« Geminor. 
48 Geminor. 
52 Geminor. 
% Geminor. 

EF Rees Boeck FREE Sra 

fle He OHO OWWAB QOH PH NNO 

siete mst peste tcnest= teat teenth 

wt Cancri 
y Cancri 
m Leonis 
+ Leonis 
é Virginis 

| 
iS) 

= 

Neale eee 
y Virginis 
x Virginis 
ce Virginis 
65 Virginis 
B.A.C. 4478 

80 Virginis 
94 Virginis 
95 Virginis 
x Virginis 
&* Libre 

ot Librae 
¢* Librae 
3 Libree 
¢* Libree 
9 Libree 

gt Scorpii 
B? Scorpii 
y Scorpii 
 Ophiuchi 
« Ophiuchi 

DAMA MPHBP HA PADAA & AAA 

CON An 

te] ot ot 

+56 | —25 
+69|—I4 
+81/+ 8 
+80] +33 

me) 
° 

—— 17) 

—13 

—9o 

t++4] 
+0.1449| .5661 
+0.7311; .5655 
+0.4315| .5667 
+0.4971] .5671 

—1.1978) .5759 
-+-1.1120] .5697 +27 

+27 

COM COCO WAN HO KWON AD ar ward lof 
MAPA N PAD A ALP AAD 



8 ELEMENTS 

For facilitating the Caleulation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

Limiting » 
At Washin; Mean Time of O - Parallels. | washington poe of 

Mean Time 

of O. 

y Yi p 7 Log sin D |Logcos D 

c? Ophiuchi 2 43.1 
JUPITER 18.3 
4 Sagittarii 03.8 
7 Sagittarii 16.2 
24 Sagittarii 38.6 

B.A.C. 6343 29.9 
26 Sagittarii 49-3 
B.A.C. 6369 58.6 
B.A.C. 6448 29.6 
+ Sagittarii 16.0 

B.A.C. 6576 
x! Sagittarii 
x? Sagittarii 
ht Sagittarii 
h? Sagittarii 

B.A.C. 6864 
4 Capricor. 
B.A.C. 7049 
17 Capricor. 
m Capricor. 

+1.0486|0.5807) —.0911| —9.6067|9.9612. 
6} —0.3181] .5827) —.0859| —9.5854| . 

+0.1423]| .5868] —.0606| —9.6059| . 
+0.5616| .5852| —.o580| —9.6140] « 
—0.1005| .5884| —.0263| —9.6116] . 

| —0.6699| .5909} —.0210| —9.6029| .« 
— 0.3447] -5894| —.0184) —9.6087 
+0.8618| .5836| —.0131| —9.6285] . 
—1.0283) .5917| —.0025 ese 
+1.2511| .5798) +.0186| —9.6341 Oner de MAP RMF 

17.6 4| +0.1392| .5849| +.0186| —9.6165 
12.5 +0.6077| .5818) +.0291| —9.6225 
19.0 +0.0477| .5844| +.0291| —9.6135 
33-6 + 1.0123] .5788| +.0394 =46aenld 
49.6 +1.1959| -5782| +.0394| —9.6293 

58.8 —0.4032| .5808] +.0668| —9.5943] . 
53:3 —0.8030| .5789] +.0836| —9.5784| . 
41.5 +0.2603) .5729] +.0929| —9.5897 
45.7 +0.0048] .5698 1085| —9.5744] .9) 
38.9 —0.6454| .5678) +.1253) —9.5430| .9; 

25.5 +0.9943| .5604] +.1293| —9.5695] « 
51.7 +0.3821| .5630 1293| —9.5572| - 
31.8 +0:9480] .5592 1351| —9.5594| .96 
04.5 + 1.0452] .5522 1535] —9-5366| . 

+0.8160] .5521 1569| —9.5243 

+0.3459| -5479 98 —9.4823 

x Capricor. 
27 Capricor. 
@ Capricor. 
e Capricor. 
x Capricor. ANAAKD AnuNnwn HPHHPHRHP PWWWH WWW NH 

= 

eee ele al 

29 Aquarii 
33 Ceti 
Jf Piscium 
» Piscium 
& Ceti 

€ Arietis 
B; A.C. 755 
38 Arietis 
SATURN 29.2 
ot Tauri 

39.8 
05.7 

59-7 
44.6 

—0.0088| .5064| +.2296| +8.4619| - 
—0.4028] .5059 2287| +8.6945 
+0.4031| .5057| +.2247| +8.9171 
+0.3866| .5069 2155| +9-1517 

—0.2425| .5So71 2106| +9.2371 
+0,.0228| .5077| +.2098| +9.2352 
—0.1162| .5090] +.2024| +9.3115 

1.3240] .5043| +.1945| +9.3877 
—0.5168| .5229 1508] +9.5174| « 

—1.0755| .5229] +.1448| +9.5384) . 
+1.1437| 5304] +-1402) +9.5060 
+1.2257| .5319 +9.5093], -9: 
+0.4760] .5379 +9.5617| . 

+9.5757|, 5390 +9-5642| 
+0.6365| .5414| +. +9.5723] - 
+1.1308! .5450| +. +9.5699| .96 
—0.9120] .5396| +. +9.6083} . 
—1.0809| .5414] +. +9.6180} .9, 
+0.7040} .5513| +. +9.5966) . 

+0.9775| .5538) +. +9-5942) 
—0.4221] +5487) +. +9.6169] . 
#12454) -5550). ++ “49-5997 it 
—o,8802] .5516) +. +9.6303| -9563 |f 
+0.7827/0.5598| +. +9. 6054199615 | ; 

l+++ 
BRNO OA HE ONIN MH OO i 

03.8 

MAM AMADA Mninand VMaAAAD FAAWMA MAAAAHA Av wee 

_ 

rege ae re Ltetct 

o? Tauri 
B.A.C. 1361 
« Tauri 
« Tauri 
1o5 Tauri 

47.8 
35.6 
12.5 Bop Dept BO Pibhh hbk th Peek Eh ke n ON QAn 

n Tauri 
o Tauri 
121 Tauri 
132 Tauri 
1 Geminor. 

3 Geminor. 
5 Geminor. 
6 Geminor. 
« Geminor. 
B.A.C. 2238 AY XANAND Mam DA ALY AM A tltt¢t th ite ti te4 OR ADM WWYO BN 



ELEMENTS 9 
For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

Limiting 
Parallels. Washington 

Star’s Name. ~ Mean Time 

North- | South- of 
Ve ern. ern. 

At Washington Mean Time of O. 

7 Log sin D |Logcos D ; 

37 Geminor. 
« Geminor. 
48 Geminor. 
52 Geminor. 
A Geminor. 

° o hom Y, 7 f 

—35|—64]} 8 29.2 —1.1431|0.5 521 +0027) 9.534 9.9553 |f 
+45|—I10]} II 39.6 +0.0811} .5580] —.o041] +9.6164| .9593 |} 
+46|—II | 16 05.0 +0.0914| .5595] —.0156| +9.6156| .9595 
— 3|—65 } 17 02.5 —0.7480] .5563| —.0179| +9.6281| .9568 
—24| —65 | 21 14.3 —1.0385) .5558) —.0272] +9.6313] .9561 
— 3/—65} 6 05.5 —0.7476] .5589| —.0482| +9.6218] .9582 |} 
+74| + 6} 15 39.3 +0.5029| .5649| —.0690] +9.5928] .9639 |f 

+52/—14] 7 45.3 +0.1979| -5645| —.1055| -+9.5735| .9672 |f 
FL] | S57) [2% 33-7 —9-4356| .5594| —.1805) +9.4776] .9795 |f 
—35/—79] © 39.3 —1.2362] .5542) —.2298| +9.2936) .ggt4 |i 

—32| —81 15.1 —1.2059| .5542) —.2398| +9.1978] .9945 |} 
+69 | —I14 31.1 +0.4616| .5565) —.2397| +9.1071| .9964 |} 
—36| —83 15.5 1.2537] -5544) —.2452| +9.1118| .9963 

+34 | —46 o1.0 —9.1179| -5559) —.2505| +8.8574] .9989 |f 
+57 | —23 49.8 +0.3222| .5635| —.2442|] —9.1536| .9955 | 

+81} — 3 00.9 +0.6952) .5636| —.2434| —9.1753] -9951 |p 
+80|/+17 40.0 +1.0212] .5636| —.2418] —9.2216] .9939 |i 
+76] +44 11.7 1.3017] .5681) —.2247| —9.3693] .9878 |f 

+29) —45 27.2 —0.0873} -5761| —.2058] —9.4134| .9849 |f 
— 1| —88 17.7 —0.6657| .5781| —.2042| —9.4017| .9857 |} 

+0.4863| .5757| —.2008| —9.4456| .9824 
+0.1891| .5765) —.1991| —9.4431| .9826 |f 

+0.2525| .5772| —.1973| —9.4495| .o821 |i 
+0.8455] .5800] —.1727| —9.5213) .9746 |i 
+0.8420| .5800) —.1727| —9.5213| .9746 |i 

+0.0713] .5838| —.1664] —9.5143| .9755 
—0.0987| .5861| —.1555| —9°5275) .9738 
+0.8758] .5834) —.1488] —9.5572| .9697 
—0.7132| .5931| —.1178] —9.5613| .9691 |k 
+1.1487| .5864| —.0973| —9.6099} .9606 | 

.0921| —9.6066| .9613 

-0793| —9-5872] .9649 |f 
.0628] —9.6059| .9614 |E 
.0628] —9.5878] .9648 jf 

.0574| —9.6140] .9598 

.0329| —9.6340| .9555 

.0247| —9.6117| .9603 

.0192| —9.6029| .9620 |} 

.0165| —9.6087] .9608 ||j 

.0138] —9.6285| .9567 |k 

x Geminor. 
uw Caneri 
y Cancri 
7 Leonis 
« Leonis 

€ Virginis 
» Virginis 
x Virginis 
c Virginis 
94. Virginis 

95 Virginis 
x Virginis 
ye Libree 
ot Libre 
o? Libre 

ot Libre 
¢® Libree 
¢* Libree 
Bt Scorpii _ 
6? Scorpii 

+62 | —14 25.6 

+44 | —30 2 
+47 27 21.1 

Sry ar a) 33-9 

Se ae “gall 

+34 | —36 13.3 
+24 | —46 04.7 
+69 15.4 
—13 46.2 

+66 38.4 
+66 37.6 
—z20 37.1 
+13 
Sk 

+35 56.0 

+64 45.6 
— 3 07.4 

—36 57-3 

—I17 15.9 

+52 

v Scorpii 
4 Ophiuchi 
« Ophiuchi 
B.A.C. 5758 
6 Ophiuchi 

ce? Ophiuchi 
JUPITER 
4 Sagittarii 
B.A.C. 6088 
7 Sagittarii 

bl¢tlelittt ONW OF AALPYN 

+0.7695| .5884 
—9:7757)\ 5979 
—0.1289]| .5929 
—1.1746| .5976 
+0.2863] .5911 

1 ++ SA 
tI 

| | co) 
+-1.0894| .5865 
—0.3653| .5928 

—0.9348| .5948 
—0.6102) .5932 
+0.5914) .5873 

a Sagittarii 
24 Sagittarii 
B.A.C. 6343 
26 Sagittarii 
B.A.C. 6369 (lea +444] 

HARW AHA HMpPpw no 

NANAE AAMAM ADAAP ANA 4 MAMMPE VWRAAE ADP AHA ArmA FOBALP ADDAAD 

) Sagittaril +65 ce +0.9$79| .5822] +.0186, —9.6341| .9555 
B.A.C. 6576 — —o.1220! .5873| +.0186| —9.6165) .9593 
x Sagittarii = +0.3514| .5836| +.0291] —9.6226] .9580 

x° Sagittarii =e = —0.2075| .5861| +.0291| —9 6135] .9599 

A Sagittarii +65 + +0.7558| .5800] +.0395| —9.6265| .9571 

A? Sagittarii +65 +1 +0.9397| .5785] +.0421| —9.6292| .9566 

B.A.C. 6864 — 5 +11 —0.6500] 5806] +.0672] —9.5943| .9636 

4 Capricor. —38 — 6 —1.0438| .5780] +.0839] —9.5784] .9664 |f 

B.A.C. 7049 =I +0.0260] .5704| +.0953| —9.5896| .9644 | 

y 17 Capricor.| 6 aS. —0.1130/0.5664| +.1107| —9.5746|9.9670 

i 



10 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

At Washington Mean Time of O%. 

| 1858. Star’s Name. | Mag. 

y Log sin D | Log cos D 

3 
+1.2726/0.5603 
—0.8630| .5636 
+0.1714] .5589 

+0.6753) °-5547 
+0.8565| .5487 

+0.6305| .5471 
HOLL TAZ M5425 
+0.0986] .5347 
+1.2218] .5265 
+0.9131| .5265 

B.A.C.7197 
m Capricor. 
27 Capricor. 
o Capricor. 
« Capricor. 

—9-5967 |9.9631 
-9718 
-9697 
9693 
9726 

9743 
‘9790 
9843 
9853 
-9862 

-9898 
9935 
9934 
9928 
9969 
ay = 
9848 
9751 
9724 
-9690 

-9687 
9673 
-9609 

9599 
9632 

9636 
9592 
9563 
9553 
9593 

“9595 || 
-9568 
-9561 

+9.6218| .9582 
+9.5928) .9639 

+9-6174| .9591 
+9-5735| .9672 
+9-5715| .9675 
+9-4776) .9795 
+9-4156) .9848 

+9.4098| .9852 
+9.4121} .9850 
+9.2936) 9914 
+9-1979) -9945 
+9.1070] .9964 |f 

+9.1118] .9963 | 
+9.0620] .9971 
+8.8573| .9989 
—9.2217| .993 939 
—9.3693|9.9878 

ra 

Rw AOR AF 

x Capricor. 
29 Aquarii 
56 Aquarii 
zt Aquarii 
7? Aquarii 

Healer spades are wWOur : 
— = 

—0.8085] .5289 
—1.1698] .5235 
—o.8407| .§225 
—o0,2656| .5210 
+0.8067| .5110 

params 
74 Aquarii 
yt Aquarii 
4? Aquarii 
4 Aquarii 
30 Piscium MUN PRRWO Onn ew 

a reves +0.8876] .5104 
SEY see: 
= 9-335 e242 
—0.8389| .5242 
+0.7382| .5380 

33 Piscium 
SATURN 
o* Tauri 
wo? Tauri 
¢ Tauri CON NN 

_ +0.8401] .5392 
+0.8980] .5421 
—0.6476| .5389 
—o.8160} .5411 
+0.9826] .5501 

+1.2589] .5517 
—0.1509| .5467 
—o0.6116} .5487 
—0o.8778) .5488 

+0:55 74) 5544 

+0.3668| .5550 
—0.4808] .5516 
—0.7789] .5511 

—0.4853] 5534 
+0.7721| .5589 

—1.2437] .5508 
+0.4536) .5571 
—1.0520] .5504 
0.2314) .5512 
+0.4088! .5520 

tos Tauri 
n Tauri 
121 Tauri 
132 Tauri 
1 Geminor. b+) d+ ¢+44+ $4441 _ 

3 Geminor. 
5 Geminor. 
« Geminor, 
37 Geminor. 
« Geminor. | i a es Mp ene ae 

LEN OE Se Rese! ai REE 

48 Geminor. 
52 Geminor. 
A Geminor. 
x Geminor. 
wt Cancri fected td 

x Cancri 
y Cancri 
B.A.C. 3138 
7 Leonis 
B.A.C. 3579 

7 Leonis 
k: Leonis 
. Leonis 
€ Virginis 
y Virginis 

+0.3158) .5516 
—1.0765| .5476 
—1.1000] .5476 
—1.0894| .5486 
+0.5834| .5508 

1.1527] .5493 
—1.3684| .5499 
—0.0361| .5520 

+0.9643| .5675 
+1.2023 0.5741 

| 7 ae fee a es | 

mm COON OO ANN COMO ™NnNHO OO AWOBM (© OMI WO FANON 

x Virginis 
11 Virginis 
ce Virginis 
x Virginis 
7 Librae [+++ 

MEMAM BAP ADH BWW ALA APUNUAA AQYAA MNAAAA Pun NH BHmnna MADAM VUMAAMA 



ELEMENTS 11 

For facilitating the Caleulation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

Limiting 
Parallels. Washington 

Star’s Name. Mean Time 

of O. 

At Washington Mean Time of &. 

q Log sin D |Logcos D i 

He H 

+0.3609 | 5.4456 9.9824 |f 
+ 0.6861 —9.5213| .9746 |} 
+0.6825 —9.5212| .9746 | 

= OR; —9-5143] -9755 |f 
Bee e275) VRE) ||: 

sen —9-5573| -9697 |f 
—0.8831 — 9.5612] .9691 |f 
+-1.1347, —g.6076| .g611 |} 
are) Oe —g.6099| .9606 || 
+0.5638 —9.6067| .9613 |} 

—9.5871| .9649 |} 
—9.6058) .9614 |} 

—9-6139] .9598 
—9.6046| .9617 

—9-6340) -9555 
— 9.6117) .9603 
—g.6028| .9620 
—9.6087| .9608 |} 
—9.6285| .9567 |i 

—9-6341} .9555 
—9-6165} .9593 |} 
—9°6225| .9580 jf 

¢* Libree 
gt Scorpit 
B? Scorpii 
y Scorpii 
 Ophiuchi 

@ Ophiuchi 
B.A.C. 5658 
B.A.C. 5831 
6 Ophiuchi 49.0 
ce? Ophiuchi 43-9 

JUPITER 10.7 
4 Sagittarii 27R0 
7 Sagittarii 36.2 
B.A.C. 6161 58.4 
2 Sagittarii 

69.8 
HObi 
50.8 
Ai 
06.8 

II.0 

W9o7) 
41.2 

rc 

HAP FOF t+tt] = 

mA DAA VP nv +++4 1 

ele 

con OR CO HNO ANWO 

Peay 
—0.9328 
—0.3306 
+0.0777 
—0.6616 
+0.8600| . 

—0.5769 
—1.1358 
—o.8171 
+0.3656 

HPT SOY) 

SO N47) © 
+0.1188 

wae tt Ul 
24 Sagittarii 
B.A.C. 6343 
26 Sagittarii 
B.A.C. 6369 
| Sagittaril 

B.A.C. 6576 
x Sagittarii 

08.8 
24.8 Tele Hee Or Oo 

= 

07.8 

EP ADAMAY MAAAND & AHA 

be 

\o 
+ 

+1 
aS) 

2° Sagittarii + & +0.0247 —9.6210| .9583 | 
2° Sagittaril +2 § —0.4330 —9.6134] .9599 |i} 
AA Sagittarii + 9 ++ 0.5200 —9.6265| .9572 || 

h? Sagittarii | 44 + 9 +0.7010| . —9.6293] -9566 || 
B.A.C. 6864 — 4 —o.8714] . —9.5943| -9636 |} 

t 4 Capricor. ab Tt —1.2624| . —9.5784| .9663 |# 
a B.A.C. 7049 + 6 —0.2038 —9.5896| .9645 

—I1 —9.5745| .9670 |} 
—9-5967| -9632 
—9-5430) -9718 
—9.5695} -9678 
—9.5571| -9698 |f 
—9-5594| -9694 |i 
—9.5635| .9688 |i 
—9-5491| -9709 |} 
—9.5366| .9727 
—9.5242) .9743 
—9.5400| .9722 

—9.4822| .9790 
—9.4223| .9843 

—9.4083| .9853 
—9.3947| -9862 
—9-3319| -9897 
—9-2390| .9934 |II 
—9.2572| .9928 |f 
—9.0755| .9969 || 
—9.0561) .9972 |i 
+8.4618 19.9998 

17 Capricor. 

B.A.C.7197 
4 Oapricor. 
x Capricor. 
27 Capricor. 
 Capricor. 

Ori) 
+1.0328] . 
—1.0725 
+0.5513 
—0.0576| . 
+0.4216 

= 

me eS er O 

toe bt 

+1.1776 
+1.1205 
+0.6288 
+0.4059 
+1.2437 

—0.0417 
—o.1060! . 
+ 1.0247 
+0.7175 
—1.0005 

—1.0186 

—0.4427 
+0.6647 
+0.7483 
—0.0287 

33 Capricor. 
37 Capricor. 
= Capricor. 
x Capricor. 
B.A.C. 7550 

29 Aquarii 
56 Aquarii 
7? Aquarii 
z® Aquarii 
74 Aquarii 

he 

V? Aquarii 
48 Aquarii 
30 Piscium 
33 Piscium 
33 Ceti 

he 

FORD Gee SP Shap Soe ae ae eu ae ey eS aE ea ae aed AARUN ANADA AVWHAD ADA ADAA 



12 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

Limiting 
Parallels. Washincton At Washington Mean Time of O. 

Mean Time 

of O. 

2 & R Star’s Name. 

y 

+8.6946)9.9995 
+8.9171 

— 0.4095 
+0.4565 
+0.8636] . 
+0.9685 
+ 1.0316 

1 57-4 
52.7 
38.6 

56.9 
19.3 
52.0 
10.3 

11.9 

34-2 
21.7 

J Piscium 
vy Piscium 
e Tauri 
105 Tauri 
na Tauri 

~ 

NAAR A | —0.5103 
—0.6737 
+1.1379 

+0.0022 

—0.4510} . 

121 Tauri 
132 Tauri 
1 Geminor. 
5 Geminor. 
= Geminor. 

B.A.C.2238 
27 Geminor. 
« Geminor. 
48 Geminor. 
52 Geminor. 

ON OFNIH OF _ 

Fete “tok to 

+-1.2382 
—o.7158 
+0.5286| . 
+0.5407 
— 0.3122 

02.3 
28.6 

43-3 
15.1 
14.5 

12.1 

39-7 
33-2 
56.5 
18. 

07.6 
58.2 

44.9 
00.8 

[i lt+ #e+44 E4444 
—0.6079 
—0.3117 
+0.9607 
—1.0737 
+0.6422 

A Geminor. 
x Geminor. 
w* Cancri 
a Cancri 
y Caneri 

B.A.C. 3138 
7 Leonis 
42 Leonis 

B.A.C. 3579 
z Leonis 

alt ln cl ns al Lo Foaliattel 
—o.8821 

Tana 
+0.5565 
+0.5865 
+0.4914! . 

—0.9260} . 
—0.9638 
—0.9625 
+0.7325 
—1.2428 

—1.0349] . 
—1.2589 
+0.0846] . 
+1.1043 
+0.2080| . 

il el rs a a a 

i Leonis 
« Leonis 
§ Virginis 
v Virginis 
A? Virginis Tle 
z Virginis 
11 Virginis 
e Virginis 
65 Virginis 
80 Virginis t+lblt +++1+ 

+0.6984! . 
+ 1.0106 
+1.2204| . 
+0.3524/ . 
+0.6528 

95 Virginis 
x Virginis 
w Libre 
: Libree 
B* Scorpii NPP NH ANNA MPM DA ADAYA $F AKAEN ANDAADA K&S An DA Iubebbul rete le 

NNORN NN HOM FOR OH MERU HAONN NoNUN wWrRHEA OO 

+ 0.6495 
—0.1126} . 
—0.2929 
+0.6497| . 
+0.8604] . 

B? Scorpii 
v Scorpio 
) Ophiuchi 
« Ophiuchi 
b Ophiuchi 

c? Ophiuchi 
JUPITER 
4 Sagittarii 
7 Sagittarii 
9 Sagittarii 

to 

os eA 

+0.4873 
—0.7610} . 
—0.4072 
—0.0051 
+0.0359/0.6121| —.0598 

+t oo°0 
Aan UA Umnibpu ++ = 0 



ELEMENTS 13 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

ee At Washington Mean Time of O. 
Washington 

Star’s Name. Mean Time 

North- of O. Vv p 7 Log sin D |Logcos D i 

° m. 3 i : 
B.A.C. 6161 it 45.7 —0.7374|0.6157 —9.6046|9.9617 |f 
2» Sagittaril +65 41.7 +0.7568) .6079 —9.6340] .9555 |k 
24 Sagittarii —19 54.4 —0.6613| .6142 —9.6116| .9603 |} 
B.A.C. 6343 —58 37-3 —1.2131| .6167 — 9.6028] .9620 |} 
26 Sagittarii —33 50.9 —0.9007| .6150 —9.6087) .9608 |f 

B.A.C. 6369 +30 55.0 I +0.2636| .6086 —9.6284) .9567 |} 
| Sagittarii seh 20.0 + 0.6339] .6027 —9.6340| .9555 
B.A.0. 6576 ey 21.5 —0.4430] .6080 —9.6164) .9593 |f 

| x Sagittarii +17 00.7 8 0.0091} .6034 —g.6224| .9580 |} 
2° Sagittarii seine 03.2 —0.0834| .6039 —9.6209| .9584 |f 

—0.5336| .6060 —9.6133] .9599 |i 
+0.4012| .5994 —9.6265| .9572 |k 
+0.5792| .5987 —9.6292| .9566 i 

0.9741) .5985 —9-5943| 9636 |f 
—0.3228] .5869 —9.5895| .9645 |} 

—o.4610| .5828] +. —9.5743| .9671 |# 
+0.8917| .5761| +. —9.5966| .9632 | 
—1.1965| .5777 —9-5430) .9718 If 
+0.4146] .5694 —9.5695| .9678 i 
—0.1851] .5723 —9.5571| .9698 : 

+0.2861| .5671 —9-5592| .9694 |f 

+0.9736| .5577 —9'5499) -9709 |f 
+0.4888| .5585 —9-5365) -9727 |i 
+0.2685]°.5578 —9.5242| .9743 

+1.0945| .5664 —9-5399| -9722 

—0.1739| .5508 —9.4821} .9790 |i 

—0.2358] .5396 —9.4223| .9843 |f 
+0.8845| .5294 —9.4081| .9853 
—1.1218] .5327 —9-3316) .9898 |f 
—1.1379| .5225 —9-2390] -9934 |i 

—0.5662| .5219 —9.2569| .9928 |f 

+0.5440| .5087 —9-0755| .9969 
+0.6286] .5078 —9-0557| -9972 
—o.1218] .4999 +8.4623| .9998 
—0.4967)| .4996 +8.6948] .9995 

+0.3794| .5003 +8.9172| .9985 
+0.4496| .5033 +9.1518] .9956 |} 
—0.1505| .5040 +9.2371| .9934 If 

B. A.C. 755 18.5 +0.1208] .5047 +9.2353) -9935 |f 
« Geminor. 07.7 —0.4185| .5516 +9.6303| .9563 

37 Geminor. 15.5 —0o.6819| .5512 +9.6348) .9553 
« Geminor. 29.5 +0.5648! .5564 +9.6163] .9593 
48 Geminor. 00.4 +0.5790| .5569 +9.6155| .9595 
52 Geminor. 59.6 —0.2748| .5536 +9.6281| .9568 
A Geminor. 56.6 —0.5695| .5523 +9.6312] .9561 

x Geminor. 23.2 —0.2703] .5535 +9.6217| .9582 
w Cancri 16.7 +1.0076] °5574 +9.5928] .9639 

y Caneri 04.5 +0.6929| .5528 +9.5735 9672 

B.A.C.3138 58.8 —0.8377| -5438 +9.5714| .9675 

m Leonis —0.0083|0.5398 +9-477519.9795 

2° Sagittarii TT 06.7 
ha Sagittarii +41 04.9 
fh? Sagittarii +53 19.9 
B.A.C. 6864 Bh 52.5 
B.A.C. 7049 “3116 58.3 

17 Capricor. - 0 43-3 
B.A.C.7197 +67 35-5 
n Capricor. 17.6 
x Capricor. +50 00.4 
27 Capricor. AG] 

como aN NI enes [hele 

_  Capricor. 00.3 
37 Capricor. +69 17.6 
= Capricor. 16.4 
x Capricor. 43.5 
B.A.C. 7550 57-8 Pelbeleehach ch teeteel ial 

29 Aquarii 37-2 
56 Aquarii 34.1 
7 Aquarii 55-2 
74 Aquarii 44.5 
a? Aquarii 53-5 peers 
4 Aquarii 2531 
30 Piscium 41.2 
33 Piscium 28.7 

33 Ceti 45.7 
J Piscium 43-7 ar il ll 

NEO NW AOR AXNNNA vPNnbPud NNO 

TSE 0 TO ai eee oe y Piscium 41.0] — 
§* Ceti 53-3 
é Arietis 15.6 

~ 

WOOD CDODMDDWDO NI NNDN 

ee! oOo 

Cl ce 



14 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

] 
: 
° 

Limiting At 4 

Parallels. Washington Washington Mean Time of O. 

fi 1853. Star's Name. ag. Mean Time 

fo. North- | South- of p q! Log sin D | Log cos D 

| Juner2) 42 Leonis +83 : 01.3 I 1| +0.6121]0.5395 —.1874| +-9.4328]9.9835 |i 
12| B.A.C. 3579 +86 21.0 +0.6424] .5390| —.1916 : 9848 
12| 7 Leonis +76 57-8] +0.5463| .5381| —.1945 3 9852 
12| & Leonis —9 46.1 —0.8882| .5336| —.2024 f 9850 
13) « Leonis —II 49.7 —0.9311] .$312) —.2231 ; ‘9914 

—I0 10.4 —0.9328) .5311| —.2332 i 9945 

+90 27.7 +0.7878) .5335| —.2332 : -9964 
—31 27.4 —1.2061| .5309| —.2340 : -9946 
—I5 43.0 —1.0081| .5315| —.2384 
—33 09.4 —1.2368| .5320| —.2417 

+48 07.2 +0.1259| .5338| —.2444 
+86 529 +1.1527| .5424| —.2503 
+86 26.3 +1.2546] .5419| —.2502 
+54 30.8 +0.2396| .5449| —.2493 

26.3 +0.3574| .5526| —.2434 

37-7 +0.7321| .5518| —.2433 
21.6 +1.0469] .5533| —.2415 
10.2 +1.2511| .5636| —.2272 
23.1 +0.3666| .5777| —.2052 
13.6 +0.6637| .5884| —.1777 

14.1 +0.6592| .5884 1777 
48.3 —0.1076| .5924 1736 

 Scorpii 29.8 —0.2895] .5970 1625 
« Ophiuchi 33-2 +0.6567| .5952 1556 
JUPITER 56.9 —0.3995| -6155 1109 

b Ophiuchi S27 +0.8604| .6063 
c? Ophiuchi 44.7 +0.4867| .6083 
4 Sagittarii 09.4 —0.4083] .6160 
a Sagittarii 23.6 +0.7508) .61I1 
| Sagittarii +0.6253| .6088 

Ns et 

é Virginis 
vy Virginis 
A? Virginis 
x Virginis 
11 Virginis 

e Virginis 
65 Virginis 
66 Virginis 
80 Virginis 
94 Virginis 

95 Virginis 
x Virginis 
1 Libree 

& Libree 
B* Scorpii REMBEDHA ANDADAAM ANNPuN FADAA 

oe 6? Scorpii 
y Scorpio 

Ors MO ONM [i++ +1144 
AAA fel | 

+ ¢ Bs 1007 
0979 
.0654 
.0348 
0177 

.0418 

1097/4 
1148 
1172 
1311 

1355 : 9678 

1355] —9- -9698 
1419] —9. 9694 
1500 E 9688 
1577| —9. 9799 
1596 ; Uy, 
1633) —9: 9743 
1650 ’ 9722 
1784 : -9790 
1966 : 9843 

.2058 : -9853 

.2068 ‘ 9862 
2079 3316) .9898 
2186] —9.2390, .9934 
2192} —9.2569 9.9928 

oe 

o 

+0.5703| .6058 
—0.3226) .5966 
—0.4581] .5907 
+0.8782| .5842 
—1.1836| .5873 

+0.4075) +5790 
—o.1851} .5818 
+0.3296| .5768 
+1.0158} .5698 
+0.9598! .5665 

+0.4816| .5674 
+0.2645| .5666 
+1.0802] .5621 
—0.1703| .5590 
—0.2313| .5465 

+-0.8758] .5370 
+0.5758| .5367 
—1.2003] .5400 
—I.1169| .5301 
—0.5522|0.5282 

h? Sagittarii 
B.A.C. 7049 
17 Capricor. 
B.A.C. 7197 
n Capricor. 

38.8 
49.2 
Ze 
14.6 

l+++4+ ++ 
x Capricor. 
27 Capricor. 
@ Capricor. 
33 Capricor. 
37 Capricor. 

59-3 

NNANNDANMMANAAKL MP 

= Capricor. 
x Capricor. 
B.A.C.7550 
29 Aquarii 
56 Aquarii t]tt+ 4101 BN WOOD NO nN NOON C O 

7? Aquarii 
7? Aquarii 
74 Aquarii 
4 Aquarii 
¥ Aquarii 

el 

BATES SEEEE TEEPE PREETI | 
MAA AYEN ANAM 



ELEMENTS 15 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

Limiting 
i Parallels, f Washington 

| 1853. Star’s Name, 4 | Mean ‘Time 
tH of On 

At Washington Mean Time of O. 

¥ p Log sin D |Logcos D f 

r 

ye | June26| 30 Piscium 
; 26| 33 Piscium 

28) 33 Ceti 
28| f Piscium 
28] » Piscium 

29) & Ceti 
29| € Arietis 
29| B. A.C.755 
30| 31 Arietis 
30| 38 Arietis 

—9-0750|9.9969 |f 
—9.0556| .9972 | 
+8.4618) .9998 |i 
+8.6950| .9995 |f 

+8.9174| .9985 
+9.1518] .9956 H 

+9.2371| .9934 |f 
£9-2353) -9935 |F 
+9.3110] .9907 |# 
+9.3116} .9907 | 

+9.4825| .9790 |k 
SESH ay| WS ™ Ih. 
+9.5385| .9724 |} 
+9.5613| .g691 | 
+9.5616| .g691 

+9.5642| .9687 jf 

+9:5723] -9674 |f 
+9.6082| .9610 | 
+9.5966| .9632 |# 
+9.5736| .9672 

+9-5714) .9675 
+9°47735| 9795 
+9.4328) .9835 
+9.4155] .9848 
+9.4098] .9852 

+9.4121| .9850 |} 
ain 2057) OOLAS | 
+9.1979) -9945 |f 
+9.1073] .9964 
+9.1118) .9963 |} 

+0.5495|0.5129 
+ 0.6334) .5125 
—0.1046| .5018 
—0.4767| .5ort 
+0.3950| .5010 #1ttt 

OOP NW fF OHNO 

+0.4662| .5029 
0.1317] .5033 
+0.1387| .5038 
—0.8624| .5041 
+0.0459| .5066 [+++] = 

MA AnH MU QAnann+- WH Nt 

July 1| SATURN 
«1 Tauri 
co? Tauri 
Mars 
v Tauri 

= +0.0083] .5140 

SAS | DEBT 
—0.7396| .5241 
—1.2156| .4950 
+0.8734| .5292 

+0.9786| .5426 

SPLINT) Ge a 
OtOu S| obai35 
+ 1.1516) .5547 

+0.6459| .5563 
—0o.8902| .5469 
SO 55) U7) 
+0.5420] .5410 
+0.5711| .5396 

sect 37] SIDS 

—0.9692| .5337 
—I.0219] .5299 
—1.0292| .5288 
+0.7031| .5310 
—1.1089] .5286 

n 

++ BS wn bo 
| 

NI 

105 Tauri 
nm Tauri 
12t Tauri 
1 Geminor 
y Cancri 

B.A.C. 3138 
m Leonis 
43 Leonis 
B.A.C. 3579 
% Leonis 

k Leonis 
v Leonis 
€ Virginis 
y Virginis 
a Virginis 

be 

ee ee ee te 

Ne 

2 
2 
2 

3 

3 
3 
3 
4 

7 
8 
9 
9 
9 
9 

b 

+8.8578] .9989 

nee 9989 i 
HILI754) 5354 eet SNe a I 
+0.1477| .5380 —8.9089) .9986 |f 
+0.2709} *5442| —. —9.1536| .9956 

+0.6512) .5435| —. —9.1751] -9951 |i 
+0.9721| .5447| —. —9g.2216] .9939 
++1.3155| .5469] —. —9.2822| .9919 
+1.1874] .5547| —. —9.3692| .9878 |i 
+0.2986| .5679| —. —9.4456| .9824 |f 

—0.0129| .5697| —. —9.4428| .9827 

+0.0577) -5703) —- —9-4495| -9821 
+0.6112| .5795| —- —9.5213| .9746 
+0.6080] .5795| —- —9.5213| .9746 
—0.1695| -5835| —- —9-5143| 9755 
—0.3501| .5882| —. —9.5276| .9739 

+0.6120] .5865| —. —9-5573| -9697 |i 

—0o.9877| .6019| —. —9-5613| 9691 |} 

—o.1096] .6019| —. —9.5780| .9664 |) 

+-1.2517/0.5952| —. —9-6113/9.9603 ! 
a 

-++0.0326] .5299 ¢ Virginis 
+1.0718| .5351 65 Virginis 

66 Virginis 
80 Virginis 
94 Virginis 

95 Virginis 
x Virginis 
2 Libre 
1a Libree 

¢1 Libree 

63 Libree 
+ Libree 
Bt Scorpii 
B? Scorpii 
v Seorpii 

 Ophiuchi 
« Ophiuchi 
B.A.C. 5758 
JUPITER 
39 Ophiuchi 

Oo Mmn HNO O ORM 

ANN EUR AD FUARA AKDAAD NENA DH AQDAW A PUAUA FS 

he 

MOO HR Re MN WON wn tpt 



16 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

Jaaiting. encase At Washington Mean Time of O. 

4/1853. | Star's Name. | Mag. a 

hi, i a H ‘va p 7’ Log sin D | Log cos D 

HH ieee | al ee 
H! Julyr7| B.A.C.5831| 6 | +66] +22 A 20.3| — 5 06 30] +1.0330/0.5963| —.1083) —9.6076|9.9611 
H 17|b Ophiuchi | 5 | +66| + 7 28.2) — 2 06 16] +0.8352| .5987| —.1002| —9.6099 
4 17| c? Ophiuchi | 5 |+49|—15 | 9 22.9] — 0 16 20] +0.4590] .6016) —.0948} —9.6066 
4 17| 4 Sagittarii | 5 | — 3|—69 | 20 00.7/+ 9 54 49] —0.4348| .6104] —.0634| —9.6059 

18] a Sagittarii | 4 |+65|+ 2] 6 25.3)— 4 05 54) +0.7447| .6069| —.0336| —9.6340 

4 19| ¥ Sagittarii | 5 |+56|/— 4] 0 o1.4/—11 15 34] +0.6354| .6066| +.0211) —9.6340 
H 19| h2 Sagittarii | 43) +54|— 7] -7 55-4] — 3 41 30] +0.5878) .6042| +.0449| —9.6292 
F 20| 7 Capricor. | 5 | —39|—90] 17 57-7| + 4 58 06] —1.1254] .5894| +.1348] —9.5430 
1 21|« Capricgr. | 5 | +61|—10]} 7 24.0] — 6 06 12/+0.5500) .5721| +.1620| —9.5365 
} 21|x Capricor. | 5 |+49|—22] 9 44.9] — 3 50 27| +0.3368) .5713| +.1658) —9.5242 

21|B.A.C.7550] 6 |+70|/+30] 9 58.9] — 3 37 02] +1.1482| .5670 +.1676 —9.5399 
21/29 Aquarii | 6 |-+27|—46]} 18 15.7| + 4 21 48} —0.0861) .5642| +.1814] —9.4821 
22/56 Aquarii | 6 |+27|—48] 6 37.1] — 7 42 50|—0.1319] .5537| +.1990| —9.4223 
22| ct Aquarii | 6 | +75 | +14] 14 35.2] — 0 00 55] +0.9745| .5440] +.2086] —9.4080 

22|¢*Aquarii | 54/-+75|— 4] 15 27.9) + © 49 00] +0.6784) .5437| +.2097| —9.3946 
22/74 Aquarii | 6 | —18|—90] 17 17.1] + 2 35 36] —0.9837| .5456| +.2118] —9.3317 
23/44 Aquarii | 54|—46|—90} 3 52.8) —1r 09 21| —1.3080] .5365) +.2218|] —9.234 
23/42 Aquarii | 5 |—17|—90] 4 52.7| —1o 11 26] —0.9860| .5354| +.2225| —9.2390 
23) 42 Aquarii | 5 |+15|—66] 5 22.8) — 9 42 16] —0.4261| .5348) +.2226] —9.2568 
24| 30 Piscium | 44|+83|— 5 | 2 41.2] +10 56 30| +0.6832| .5198) +.2340] —9.0750 

24| 33 Piscium | 5 | +78 of 4 24.4] —11 23 25} +0.7674] .5183) +.2346] —9.0555 
25) 33 Ceti 6 |+44|—38 ] 14 28.9] — 2 18 26] +0.0548] .5062) +.2352] +8.4637 
25| f Piscium | 6 | +24] —59 ] 18 19.8] + I 25 52] —0.3154] .5055] +.2341| +8.6952 
26| » Piscium 5 |+76|—11] 6 59.2|—10 16 12] +0.5537| .5045] +.2291| +8.9173| -9985 
26] § Ceti 5 | +82|}— 5 |] 23 53.2) + 6 09 07] +0.6240] .5055| +.2190] +9.1520] .9956 

27|& Arietis 53!1+47|—36] 6 10.3] —11 44 27] +0.0470] .5057| +.2146] +9.2364] .9935 
27|B.A.C.755| 6 |+58|—22] 7 12.5]—10 44 ol] +0.2973| .5061| +.2138] +9.2353] .9935 
27/38 Arietis | 54|-+52|—22 ] 16 50.3]— 1 22 47] +0.2021| .5077| +.2062| +9.3116| .9907 
29| SATURN +70|/— 7] 8 16.0) —11 06 44) +0.4556) .5202| +.1586] +9.4940] .9778 
29| ot Tauri 6 |+35|—36] 12 00.4]— 7 29 12} —0.1027| .5238] +.1534] +9.5172] .9751 | 

29| o? Tauri 54) + 7|—65 | 16 00.5|— 3 36 28] —0.6103| .5243| +.1473| +9.5384 9724 | 
30) Tauri 44 | +90] +29 | 14 12.0] — 6 06 58] +0.9774| .5403| +.1099! +9.5616 9691 
30,105 Tauri | 6 | +90] +37] 16 29.7] — 3 53 45| +1-0799| -5415] +.1062| +9.5642| .9687 
30| n Tauri 6 |+90| +44] 21 50.2) + 1 16 22] +1.1389] .5441| +.0967| +9.5724| .9674 |f 
31,121 Tauri | 6 |+18|—45] 5 19.9] + 8 31 14] —0.4034] .5425| +.0808] +9.6082| .9610 

31/132 Tauri | 5 | + 8/—s5 J 11 35.1] — 9 26 04] —0.5720] .5442] +.0685| +9.6180) .9590 | 
31| Mars +76|+ 6] 14 03.5|— 7 02 39) +0.5124| .5198| +.0609| +9.6037| .9618 |i 
31|1 Geminor | 5 |+90] +57] 18 32.7] — 2 42 32) +1.2229) .5540] +.0536| +9.5966) .9632 | 
31|5 Geminor | 6 |+46|—14] 21 52.9| + © 30 54] +0.0893| .5514] +.0449| +9.6169) .9592 |B 

Aug.1|<Geminor | 3 |-+19!—37 | 12 27.4] — 9 24 36| —0.3808] .5536] +.0136] +9.6303] .9563 | 

1|37 Geminor| 6 |+ 3) —56] 17 32.1] — 4 30 28] —0.6515] .5536) +.0021| +9.6368) .9553 
1}@Geminor | 6 |+83/ +16] 20 43.8] — 1 25 24] +0.5817] .5594) —.0048] +9.6163) .9593 
2|48 Geminor| 6 ; +84) +15] 1 11.5|+ 2 52 59| +0.5869| .5604| —.0164| +9.6155| .9595 1H 
2|52 Geminor| 6 | +26|—3r1 2 10.0] + 3 49 27| —0.2630] .5571) —.0188] +9.6281| .9568 |B 
2|A Geminor | 54|+ 9|/—5t] 6 03.9] + 7 35 12| —0.5633| .5562| —.0281| +9.6313| .9561 |B 

a) a 

2|x Geminor | 4 |-+25|—35 ] 15 22.4|— 7 25 51| —0.2843] .5578| —.0490] +9.6219 9582 . 
5 B.A.C. 3579 6 |+70|—10] 18 o1.4)— 7 19 54] +0.4644] .5437| —-1961| +9.4155 9848 
5| ¢ Leonis 6 |+63|—15 ] 19 37-0] — 5 47 31] +0.3637| -5432| —.1974| +9.4097| .9852 | 
6| & Leonis 6 |—22|—75 ] 2 20.4) + 0 42 43] —1.0789| .5376| —.2068] +9.4120] .9850° 
6) « Leonis 4 |—27|—79 | 20 15.8] — 5 56 34] —1.1598|0.5335| —-2267 +9-2934 9-9914 
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- ELEMENTS 17 

For facihtating the Calculation of Occultations of Planets and Stars by the Moon, 
for the Year 1853. 

Sean a SEAN SST SESS ESS OIA RATT ecergeene nee ae tee 

ae ae At Washington Mean Time of Of. 
Star’s Name. Mag. 4 Mccain 

ng A Ww p 7 Log sin D |Logcos D ; 

k hom ho om 5s. | 
7|& Virginis | 5 6 35.7| + 4 03 37| —1.1820]0.5320| —.2350] +9.1979|9.9945 
7|» Virginis 4g 6 53.0] + 4 20 24| +0.5428] .5341| —.2358 +9.1071| .9964 
7| ~ Virginis 5 T4 09.7) +IL 23 14) —1.2425) .5311) —.2403) +-9.1118] .9963 |f 
7| c Virginis 5 | 23 38-4] — 3 26 06] —0.1450) .5320| —.2446 +8.8578) .9989 | 
9| 65 Virginis | 6 5 58.4) + 1 56 06) +0.8748) .5351) —.2475| —8.8595| .9989 ! 
9| 66 Virginis | 6 | 6 33.41 -+ 2 29 58] +0.9768 -5347| —-2474| —8.8842] .9987 i 
9|@ Virginis | 6 J 10 06.0] + 5 55 45) +1.2303| .5355| —.2463| —8.9811| .9980 ; 
9| 80 Virginis | 6 } 12 47-3) + 7 33 47| —0-0558) .5368| —.2460| —8.9083| .9986 i 

10] 94 Virginis | 6 2 12.8] — 2 28 59] +0.0658) .5424| —.2385| —9.1535| .9956 |k 
10] 95 Virginis | 6 2 24.8/ — 2 17 24) +0.4483) .5417| —.2385| —9.1752| .o951 | 

1o| « Virginis | 4 5 15-4) + © 27 33] +0.7707| .5425| —.2364) —9.2216| .9939 ; 
10} w Libree 5 } 20 47-1] — 7 34 15] +0.9931| .5495| —.2217| —9.3692| .9878 i 
11} ot Libre 6 Il 43.9] + § 53 19) —0.4704| .5616) —.2037| —9.4135| .9849 ; 
11} o? Libree 6 } 12 36.8] + 6 44 19] —1.0624] .5639| —.2022] —9.4015| .9857 H 

11| ¢t Librae 4 14 50.4) + 8 53 06] +0.1066| .5621) —.1993| —9.4456| .9824 

11| ¢3 Libre 6 H 15 52.9] + 9 53 25| —0.1987| .5648| —.1962| —9.4430| .9826 
11| ¢* Libree 6 | 16 50.7| +10 49 05] —0.1366) .5640) —.1961] —9.4495| .9821 H 
12| gt Scorpii 2 } 6 30.1] — 0 of 28] +0.4362] .5717| —.1716] —g 5213| .9746 1 
12| 6? Scorpii 52 6 30.3] — 0 of 19] +0.4356| .5719) —.1717| —9.5213]| .9746 | 
12| B.A.C.5 330) 54 6 30.3] — 0 Of 19] +0.4328] .5720]) —.1717| —9.5211| .9747 

12/0 Scorpii | 42 7 03.2/ + 0 30 I9| +1.2179| .5699| —.1697| —9.5396| .9722 : 
12)» Scorpio 4 9 13.6] + 2 35 51) —0.3512| .5768) —.1658| —9.5143| .9755 
12| ) Ophiuchi | 5 14 I1.0] + 7 22 02| —0.5293| .5810) —.1555| —9.5276) .9739 |B 
12|@ Ophiuchi | 5 } 17 24.8] +10 28 25| +0.4491| .5792| —.1491| —9.5573| .9697 || 
13| JUPITER } 5 26.7|;— 1 57 42| —o.0958] .5889] —.1212| —9.5776| .9665 |f 

13| B.A.C.5758| 6 } 7 O1.2) — 0 26 54) —1.1550] .5946) —.1163| —9.5613 a } 
13| 39 Ophiuchi| 5% } Il 35.6] + 3 56 39] +1.1218] .5867| —.1063 Tees 2705 H 
13| B.A.C. 5831] 6 } 11 37.8) + 3 58 41] +0.g001]| .5878) —.1063 wee? es. 
13| 6 Ophiuchi | 5 } T4 51.2} + 7 O04 21] +0.7028| .5899) —.0985) —9.6099 ope ! 

c? Ophiuchi | 5 } 16 49.1] + 8 57 34] +0.3250] .5942| —.0934| —9.6066) .9613 |f 

ittaril au 2 59| —0.5663| .6013| —.0631| —9.6059) .g614 |f 
ee bone é ; e6 =— ; ee 20] —0.1553| .6003) —.0574| —9.6139] .9598 t 

14| 9 Sagittarii | 4% 5 18.0) — 3 03 56] —0.0931) .5999 ae = ott 9595 |f 
14| B.A.C.6161] 6 | 8 18.7/ — 0 10 36] —o.8917| .6045| —.04 9 Tao oH 9617 

14/2 Sagittarii | 3 Be 27H i 5 4 950 ict C-SAGO|= 5B BA —a-03) ies SGA Cle 95 55a 
ittaril —o.7898| .6056| —.0258| —9.6116] .9603 | 14| 24 Sagittarii| 6 16 44.3) + 7 54 12| —0.789 

i 26 Sapittanii 6 ] 19 46.0] +10-48 26] —1.0240] .6070| —.0170 Beh eee 
14| B.A.C.6369| 6 | 20 51.9] +11 51 36) +0.1603| .6016 rs wie 4 ae) 

¥y Sagittarii | 5 8 31.3) — © 57 46) +0.5643) “5991| +.02 9-634 9555 |i 
15| B.A.C.6576| 6 8 32.8| — 0 56 20] —0.5224) .6044) +.0211/ —9.6164| .9593 

2 _— Z wyy8o If ittaril : 2 36 40| —0.0555| .6014) +.0328, —9.6224] > 
15 i ees _ 1 a ae ee 2 a3 ¥) —0.6023! .6041! +.0328 wee 9599 
15| A Sagittarii | 6 16 21.5| + 6 33 09] +0.3509] .5987| +.0444 ae 5 2577 ; 
15| A? Sagittarii | 43 16 36.8] + 6 47 45) +0.5307 Dae +.0444) —9. os Doe 

m Capricor. | 5 3 16.6] — 7 54 59] —1.1301| .5867) +1354 sues 97 y 

17|< Capricor. | 5 H 16 ae + 5 2 27 ee nee eee pea we 

J 23)|\ = 26 2 y : : : : y 

19 nee : 4 aN x d 07 3 —0.8551} .5386 Meee eee ee Q 
els —0.2947| .5367| +.2260| —9.25 9928 |i 19| 4° Aquarii » T4 53.2] + 1.36 07| —0.2947| .53 * 

ba 30 Been : 12 00.9] — 1-55 47| +0.8531/0.5228) +.2375 9-0750'9.9969 } 

(| i { 4] ie 

Cc 



18 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

Te At Washington Mean Time of O. 

North- | South- 
ern. ern. Y 

p q’ Log sin D | Log cos D 

° ° e . . 

33 Piscium +83 | +10 +0.9404|0.5226 —9.0555|9-9972 | 
33 Ceti +57 | +26 +0.2821| .5107 
Jf Piscium +46 | —35 +0.1001| .5098 
» Piscium +90/+ 2 ; +0.7964) .5089 
& Ceti +90|+ 9 : +0.8790] .5092 

é Arietis +58 | —23 
BeAICo 755 +77|— 9 
31 Arietis +18 | —62 
38 Arietis +69 | —13 
SATURN +90] +22 

+0.2895] .5091 
BOS S72 Oo: 
—0.4340] .5087 
+0.4560| .S112 
+0.9462| .5260 

Teo 1443) bear 
—0.3552| .5248 
+1.2151| .5398 
—0.1816) .5412 

wal 5429 

+0.2909| .5490 
—0.1999| -5518 
—0.4722| .5518 
+0.7471| -5576 
+0.7484| .5586 

0.1037) +5553) — 
—0-4109) -5555 
—0.1468] .5565| — 
+1.0832| .5617| — 
—0.9627| .5531 

+0.7034| .5589 
—o.8706| .5508 
—=0:2909)) 5374: 
+0.6606! .5404 
+0.7628) .5400 

19-4994) 

ot Tauri +49 | —23 +9.5174] - 
o* Tauri +21|—49 
¢ Tauri +90| +50 
121 Tauri +31] —32 
132 Tauri +21) —41 

mn 0no0on9d OnNwW AN 

5 Geminor +59|— 3 
- Geminor +30|—26 
37 Geminor +14]—42 
 Geminor +90| +25 
48 Geminor +90| +24 MESV Sete Pete eres S, l++++ ¢1¢4¢+ 44411 _ 

| - ° 52 Geminor —22 
A Geminor —41 
x Geminor —27 
pt Cancri +41 
a Cancri —66 

| a 

+t 
| a 

y Cancri +13 
B.A.C. 3138 —68 
e Virginis 
65 Virginis 
66 Virginis 

2 Virginis 
80 Virginis 
94 Virginis 
95 Virginis 
x Virginis 

2 Libree 
KB Libre 

vt Libree 

ot Libree 

¢ Librae 

6? Libree 
+ Libree 
p* Scorpii 
p? Scorpii 
ot Scorpii 

+++] + 
oe 

comm coo OOMINY 

+1.0090) .5407 
—0.2683) .5424 
—0.1672| .6470 
+0.2124| .5464| —. —9.1752 
+0.5299| -5470|] —. —9.2215 

+0.8714| .5477| —. —9.2821 
+0.7382| .5532| —. —9.3692 
+1.2569) .5559| —. —9-4319| - 
—9.7257| -5643| —. OA4ISS 
—o.1516| .5644] —. —9.4456) . 

—0.4561| .5658) —. —9.4430] . 
—0.3943| -5662| —. —9-4495 
+0.1776| .5728| —. —9.5213 
+0.1741| .5728| —. —9.5213 
+0.9598| .5696| —. —9.5396 

+1.1218] .5690| —. —9.5436| -9717 

—0.6095) .5762| —. 9.5143] 9755 
+1.2505| .5702| —. —9.5548] .9701 

—0.7872| .5798| —. —9-5274| -9739 
+0.1943/0.5788| —. —9-5573|9:9597 

ttt 

eu i ONO R 
| 

« Scorpii 
v Scorpii 
B.A.C. 5395 
 Ophiuchi 
« Ophiuchi 

aT 

DAO COON NNN A coc m coco WO OOOONIN NNNN OA ADAM Vis ftt+t ¢t+41 1 



ELEMENTS 19 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

i aad ee a At Washington Mean Time of O%. ; 
Hi p ashing’ ! 
H| 1853. | Stex’s Name. | Mag. Mean ‘Time | 

Bas Sout a4 H VY pr! q’ Log sin D | Log cos D : 

H [aera o 9 hem he om 8. t 

1| Sept. 9] JUPITER + 5|—66 | 13 14.2} + 7 31 50| —0.3854|0.5876] —.1139| —9.5817|9.9658 ; 
{| 9| 39 Ophiuchi) 53) +66) +10} 17 10.5) +11 18 52) +0.8812| .5840] —.1039] —9.6113] .9603 ( 

9} B.A.C.5831| 6 | +63|— 4] 17 12.6) +11 20 56] +0.6586) .5851| —.1039| —9.6076| .g611 ! 
9| 6 Ophiuchi | 5 | +49|—15 | 20 28.1] — 9 31 18] +0.4635)] .5868] —.0961] —9.6099| .9606 H 
9| c Ophiuchi | 5 | +27 |—36] 22 27.4) — 7 36 43] +0.0844| .5894| —.09g08| —9.6066| .9613 } 

10] 4 Sagittarii | 5 |—24)—90} 9 32.5|+ 3 o1 47|—0.8017| .5966] —.o610| —9.6059| .9614 H 
1o| 7 Sagittarii | 6 |— 1|—66} to 43.1} + 4 09 32] —0.3845| .5948| —.0581| —9.6139]| .9598 
10] 9 Sagittarii | 43|-+- 2])—6r] rf 06.7/ + 4 32 16] —0.3236] .5950| —.0554] —9.6153) .9595 i 
10| B.A.C.6161| 6 | —39|—90} 14 10.4) + 7 28 35) —1.1251] .5991| —.0470| —9.6046| .9617 f 
1o|a Sagittarli | 3 | +42|—17 | 20 25.6] —10 31 24| +0.4320] .5928| —.0299| —9.6340| .9555 

10] 24 Sagittarii] 6 | —41|—90 | 22 45.0] — 8 17 34) —1.0134| .5996| —.0243| —9.6116| .9603 E 
II 26 Sagittaril 6 |—62|—90] I 50.2] — 5 19 51] —1.2462| .6006] —.0157| —9.6087| .9608 
11| B.A.C.6369| 6 |+13|—44} 2 57.4) — 4 15 25) —0.0502| .5951| —.0099| —9.6284| .9567 f 
II] o Sagittarii | 24} +64/+59] 6 57.8) — o 24 43| +1.2697| .5886| +.0015] —9.6491 9519 
I1| } Sagittarii | 5 | +37|—20] 14 51.6] + 7 09 59] +0.3751| -5924| +.0215| —9.6340] .9555 

11| B.A.C.6576| 6 | —22| —90 | 14 53.1] + 7 11 28] —0.7231| .5972| +.0243| —9.6164| .9593 i 
11| 7 Sagittarii| 54] + 4|—56] 18 40.2] +10 49 29] —0.2455] -5943| +.0327| —9.6224| .9580 i 
11| z° Sagittarii| 6 | —26|—90 } 18 46.5] +10 55 30| —0.7949| .5969| +.0327| —9.6135] .9599 i 
11| 4+ Sagittarii| 6 | +28|—31 | 22 52.4) — 9 08 24] +0.1713] .5910] +.0467| —9.6265 9572 
11| A? Sagittarii | 44 | +38 | —21 | 23 08.0] — 8 53 29] +0.3533] .5902] +.0467| —9.6292| .95 i 

— 626 | B.A.C.6864| 6 |—50|—90} 8 55.8) + 0 31 05|—1.1760] -5932] +.0738] —9.5943| .963 H 
ae cee 6 a —71 | 20 13.3] +11 22 07| —0.4604 5849) +.1021| —9.5895 9645 
13| B.A.C.7179| 6 |— 4|)—80] 3 o1.9] — 6 04 50) —0.5640] .5812) +.1190 79-5743 oP 
13| B.A.C.7197| 6 | +67|+ 5 3 54.3] — 5 14 29] +0.7989] -5749| +.1213|] —9.59 9 32 
13|  Capricor. | 54} —54]—90} 10 37.7| + 1 13 47] —1.2601| .5797| +.1350| —9.5430] -97 

i . . —9.5694| .9679 |f I Capricor. | 6 |+47|—21 | 12 20.4) + 2 52 38] +0.3637| .5721| +.1393] —9.5 

2 oe cae 6 |+15|—55 | 12 45.6] + 3 16 57] —0.2350] .5746) +.1393 yee eee 

13|@Capricor. | 6 | +42) —27 } 15 19.8) + 5 45 25] +0.2509 ae +.1457 = 9-559 9694 

14| 33 Capricor.| 6 | +69|+19 | 18 57.0] + 9 14 38) +1.0139) -564 Me —9.5634| .9 all 
14| 37 Capricor.| 6 | +69] +16} 23 33.2} 10 19 08] +0.9809| .5626) +.1617| —9.5490) .9709 

i i 5 -5625| +.1638] —9.5365| .9727 |p C im +-59|—13]} © 31.4|— 9 23 05| +0.5030) .5 
a LigasHnde. a ee —25] 2 56.6|— 7 03 04| +0.2967| 5619 pees —9-5242 9743 
14) B.A.C.7550| 6 |+70|+27} 3 10.9] — 6 49 15] +1.1207 ee +. 1092 meres es ; 
15| 56 Aquarii | 6 |+30|—46] o 18.2]—10 25 54] —0.0826) .5489| +.2025 eee 9843 ! 

15|ctAquarii | 6 |+75|+21] 8 24.3) — 2 35 57| 41.0720) -5409| +.2124) —9.4 ae 

li . . —9-3947| -9002 |i Bak +69|+ 1} 9 17.6]— I 44 27) +0.7771| -5407| + 2135 9-39 H 
16 ake i — 4 —90O } 22 50.2} +11 21 59 ey ae cae “ees re 

6] a3 A ii +24|—56 } 23 20.5} +11 51 19) —o.2 : . —9. : 

i % Piscium é alga +10 } 20 39.2) + 8 30 21| +0.9406| .5225 +.2396 meee ee 

17| 33 Piscium | 5 | +83 +16 22 21.8] +10 09 54 + 1.0323 5214) +.2403| —9.0555) « i 

18] 33 Ceti 6 |+68)/—17} 8 02.2}— 5 09 24 eb Sue oes: eee a 

18] f Piscium | 6 | +46 ai rf 49-7 — ; i d Ee ee ae plereell gost I 
18| Pisctum | 43) —21 | — 18 17.2] + —i. alanis a Finaeeelngogs It 

is¢i I O 14.7] +10 35 O1| +1.0000} .5113| +.235 85 | 

ia ons ; 66 an 16 aie ++ 2 40 40] +1.1115| .5123| +.2247| +9.1520 -9956 

sate : 5124) +.2191| +9.2372| -9934 

2 vena UE AS el Al oan A a OSes re ia +.2181] +9.2353| -9935 
19) B.A.C.755| 6 |+90)+ 5 | 23 59-9| + 9 39 —o.1810] .5120| +.2136] +9.3110) .9907 
Bal eats a laos, A : ane os a a 3 40.7230 -5 143) +.2097 +9.3116| .9907 

ieti I GP 27.0) . i 

= ae 3 Ge a 7] 4 03.4) —I1 50 43 +0.4376|0.5265] +.1540] +9.5174:9.9751 



20 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

Sor the Year 1853. 

Limiting = 
S At Washington Mean Time of O. 

Parallels. Washington 
Mean Time 

of O. 
H/ 1853. | Star’sName. | Mag. 

North- | South- + 
ent a Log sin D | Log cos D jth Yy p 

° | x 2 \. ho om 8. 

H! Sept.22| o? Tauri 54 | +38 | —33 | 8 02.0] — 7 59 31] —0.0611/0.5265| +.1476] +-9.5384|9.9724 

f 22| ¢ Tauri 4% | —28 | —67 08.2] + 3 43 §5)—I.I1110] .5273| +.1272] +9.5860| .9651 
23/103 Tauri | 6 | —43 | —66 24.2) — 8 23 35| —1.2289] .5309] +.1050] +9.6104| .9605 
23) 12t Tauri 6 |+48| —16 21.6] + 4 08 29] +0.1096| .5406] +.0791| +9.6082| .9610 
24/132 Tauri | 54| +37) —24 39-3| +10 13 37] —0.0697] .5419| +.0667| +9.6180] .9590 

24|5 Geminor | 6 | +83) +12 02.4] — 3 44 04] +0.5751] 5479] +.0431] +9.6169] .9592 
25|« Geminor | 3}|+46|—12 46.5| +10 30 08] +0.0724] .5490] +.0120} +9.6303| .9563 
25| 37 Geminor| 6 | +29|—26 55-0] — 8 31 55] —0.2114] .5493| —.0016| +9.6348) .9553 
25| Geminor | 6 | +90| +42 09.2} — § 24 24) +1.0186] .5546| —.0085| +9.6163| .9593 
25| 48 Geminor | 6 | +90| +41 40.4] — I 02 32] 41.0125] .5553) —.0177| +9.6155]| .9595 | 

25| 52 Geminor| 6 | +51|— 8 39.6] — © 05 20] +0.1565| .5518| —.o199| +9.6281| .9568 | 
25| A Geminor | 54} +32 | —25 36.6] + 3 43 32|—0.1553) -5511| —.0292| +9.6312| .9561 
26) x Geminor | 34|-+47|—14 02.5| —II 10 09] +0.0983] .5528| —.0521| +9.6219| .9582 
27| 2 Cancri 6 |— 1| —66 15.1] + 4 28 53] —0.7404] .5493} —.0883| +9.6174| .95gI 
27| y Cancri 54|+90| +25 33-8] — 9 33 37] +0-9152] -5550] —.1101| +9.5736| -9672 

28] B.A.C. 3138] 6 | + 3 | —67 17.8] + 3 42 07| —0.6868} -5473| —.1393] +9.5714| .9675 

29/ » Leonis 33 | +40 | —34 59.0] + 3 33 19] —0.0213] .5455| —.1856| +9.4775| -9795 
29/43 Leonis | 6 |+77|— § 43-4] +10 04 13] +0.5462] .5461| —.1952| +9.4328] .9835 
29| B.A.C.3579| 6 |+77|— 6 58.4) —10 47 18] +0.5539] -5454| —.2014] +9.4155| .9848 
29| 7 Leonis 6 |+69|—12 32.9] — 9 15 53] +0.4476] .5449] —.2029] +9.4098] .9852 

29| k: Leonis 6 |—16| —75 IIl.1] — 2 50 §5| —1.0146| .5404| —.2129] +9.4121| .9850 
30|« Leonis | 4 |—28|/—79 46.4] — 9 50 21] —1.1776| .5389| —.2334| +9.2934| -9914 

Oct. 3/94 Virginis | 6 | +23] —59 55-9] — 9 10 48] —0.3113) -5547| —.2471| —9.1535| -9956 
3| 95 Virginis | 6 | +43 | —38 07.3} — 8 59 46) +0.0650] .5541| —.2471| —9.1751] -9951 
3|x Virginis | 44] +60] —21 50.7] — 6 21 59] +0.3727| .5541]} —.2454| —9.2214| .9939 |F 

3| B.A.C.4765| 6 |} +79] — 4 28.5] — 1 53 55] +0.6984] .5559] —.2410] —9.2822] .9919 
4| « Libree 6 |+69|—12 42.5| + 8 56 09] +0.5462| .5613) —.2288] —9.3692| .9878 
4| 1 Libree 5 | +74} +18 04.0] — 7 58 18] +1.0454] .5643| —.2178|] —9.4319| .9835 | 
5] ot Libree 6 |—15|—90 08.8] — 2 06 52; —o.9196! .5728| —.2084| —9.4135]| .9849 | 
5| ¢+ Libree 4 | +15 | —63 09.0} + © 46 39) —0.3578| .5729| —.2033] —9.4456| .9824 

5| 3 Libree 6 |— 1|—88 09.5}-+ 1 44 53| —0.6592| .5744| —.2017| —9.4430] .9826 
5| 4 Libree 6 |+ 2|—82 05.3} + 2 38 40| —o0.5994| -5749| —-1999| —9.4495| -9821 
5) a Libree 6 |+70| +30 25.5] +10 4o O1| +1.1585| -5733| —.1849| —9.5281| .9738 
5| 8" Scorpii 2 |} +28)—44 21.1] — 8 35 38] —0.0507| .5800] —.1747| —9.5213] .9746 
5| 8° Seorpii 5t| +28 | —44 21.3] — 8 35 29] —0.0541| .5800) —.1747| —9.5213| -9746 

5| 1 Seorpii 44|+70/— 1 53-3| — 8 04 43] +0.7214| .5780] —.1726| —9.5396] .9722 
5| «9 Scorpii 44/+70|/+ 9 07.2} — 7 51 18| +0.8812) .5773| —.1726] —9.5436| .9717 
5| » Scorpii 4 |—15|—g90 00.5] — 6 02 23) —0.8312| .5847| —.1682] —9.5143] .9755 
5| B.A.C.5395| 6 | +70] +17 38.8] — 5 25 30] +1.0051| .5774| —.1682| —9.5548] .9701 
6| Ophiuchi | 5 | —27!—go g1.1] — 1 23 Of] —t.0113| .5871| —.1593]) —9.5276] .9739 

6| » Ophiuchi | 5 | +25 | —44 00.9} + I 39. 24) —0.0436] .5856) —.1501| —9.5573) -9697 
6| 39 Ophiuchi] 53| +61 | — 6 56.6] — 5 07 35| +0.6261| .5895| —.1045] —9.6113] .9603 
6| B.A.C. 5831] 6 | +46 | —r19 58.8] — 5 05 32) +0.4054] .5906| —.1045| —9.6076| .9611 
7|6 Ophiuchi | 34] +66 | +38 28.2] — 3 39 40| +1.1984] .5871| —.1018] —9.6235| .9578 
7| JUPITER —23|—90 40.9] — 3 27 28] —o0.8580| .5903) —.1013| —9.5887| .9646 

7\6 Ophiuchi | 5 | +34] —z9 10.8] — 2 o1 16| +0.2124] .5921| —.0964] —9.6099| .9606 
H 7|c? Ophiuchi |] 5 | +14] —51 08.1] — 0 08 41] —0.1638] .5946) —.0g09| —9.6066| .9613 
i 7| 4 Sagittarii | 5 | —40|—go 03.4] +10 20 06] —1.0462] .6005| —.0600] —9.6059| .9614 

7\7 Sagittarii | 6 | —14|—89 13.1] +11 26 59] —0.6316| .5987| —.o571| —9.6139| .9598 
7\9 Sagittarii | 44 | —10| —8z2 36.6] +11 49 28) —0.5714/0.5984| —.0571| —9.6153 9.9595 
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ELEMENTS oA 

Hor facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

TA NN TTR TT TR Tp en 

Limiting 

Sa Ce a EEE SEE 

i 
Parallels. NA ' At Washington Mean Time of Of H 

1853. Star’s Name, | Mag. q Wess ‘time i 

#9 H ie vy p Ch Log sin D |Logcos D 

| Oct. 8 Sancta 3 * 49.6 205 20 O1 +0.1805|0.5950) —.03 11] —9.6340 9.9555 
8 B.A.C. 6369 6 8 18.6] + 2 53 08] —0.2974| .5965) —.o107| —9.6284| .9567 
8) o Sagittaril | 22 12 17.7] + 6 42 34) +1.0184) .5894| +.0007| —9.6491| .9519 i 
8) p Sagittarii | 5 } 20 10.2] — 9 44 06] +0.1294) .5918] +.0238] —9.6340| .9555 |i 
8) B.A.C.6576) 6 } 20 I1.7| — 9 42 35| —0.9670} .5970| +.0238| —9.6163| .9593 i 

8} x4 Sagittarli | 54 23 58.71 — 6 04 43) —0.4888] .5932) +.0352| —9.6224| .9580 
9) 2°? Sagittarii | 64 © O1.4) — 6 02 11) —0.5829) .5939) +.0352| —9.6209! .9584 i 
9| x? Sagittarii | 6 © 05.0] — 5 58 41] —1.0404] .5959| +.0352| —9.6134| .9599 |f 
9| ht Sagittarii | 6 4 11.2] — 2 ©2 20] —0.0691| .5899| +.0464| —9.6265| .9572 |i 
9| A? Sagittarii | 43 4 26.7| — 1 47 27| +0.1119} .5892) +.0464| —9.6292| .9566 |f 

10| B.A.C. 7049] 6 I 39.1| — § 24 43] —0.6885| .5817| +.1014| —9.5895| .9645 |# 
10} 17 Capricor.) 6 8 31.9] + 1 12 32) —0.7861) .5774| +.1181| —9.5743| .9671 |f 
10} B.A.C.7197| 6 9 25.2) + 2 03 45| +0.5835| .5711| +.1203| —g 5966] .9632 |f 
10| z Capricor. | 6 17 57-4] +10 17 02] +0.1555| .5662) +.1402| —9.5692) -9679 |f 
10| 27 Capricor.| 6 18 23.0] +10 41 43| —0.4449] .5688) +.1402| —9.5570| .9698 |f 

1o| @Capricor. | 6 20 59.3) —IO 47 40] +0.0461| .5645] +.1463| —9.5592| .9694 : 
I1| 33 Capricor.| 6 © 39.8] — 7 15 11] +0.8183] .5601] +.1524| —9.5634| .9688 |f 
11| 37 Capricor.| 6 5 20.4] — 2 44 33] +0.7918] .5565| +.1620| —9.5490] .9709 |f 
I1|« Capricor. | 43 6 19.5) — 1 47 30] +0.3125) -5574| +.1639) —9.5365| .9727 : 
11] x Capricor. | 5 8 47.2] + © 34 57] +0.1087] .5571| +.1675) —9.5242| .9743 ‘ 

11| B.A.C. 7550] 6 9 01.7] + © 48 58| +0.9383] -5530| +.1692| —9.5399) .9722 |} 
11} 29 Aquarii | 6 17 41.0] + 9 10 18| —0.2706| .5517| +.1828| —9.4821] .9790 | 
12/56 Aquarii | 6 6 32.7| — 2 23 56) —0.2373| -5425) +.2016| —9.4223]| .9843 4 
12| 2+ Aquarii | 6 14 47.9] + 5 35 06] +0.9396| -5347| +-2113| —9.4080] .9853 ; 
12) 7? Aquarii | 4 | 15 42.3) + 6 27 45] +0.6452) .5348) +.2125| —9.3944| .9862 4 

12) 74 Aquarii | 6 17 35.6] + 8 17 29] —1.0271| .5370] +.2147| —9.3316] .9898 ; 
13) Aquarii | 42 4 29.2] — 5 09 37| —1.2812] .5306| +.2253) —9.2346] .9935 |i 

13) ¥? Aquaril | 44 5 30.5| — 4 10 10] —0.9482| .5297| +.2261) —9.2390] .9934 |f 

13| 8 Aquarii | 5 6 01.4] — 3 40 15| —0.3779] -5280| +.2270| —9.2568 -9928 : 

13| B.A.C.8214] 6 14 17.6] + 4 20 41| —0.7456) -5247| +.2328| —9.1577) -9955 

13| B.A.C.82 6 20 51.8| +10 42 54| —0.3549| -5207| +.2368| —9.0976 .9966 : 

30 Bean: 5 3 43.0/ — 6 38 14] +0.8886] .5175| +.2396| —9.0755| -9969 |f 

14] 33 Piscium | 5 5 AR 4 56 59] +0.9854| .5166) +.2404| —9.0555| -9972 | 

16| Piscium | 43 I 54.2) — 9 47 29] —1.0568| .5089| +.2393| +8.9726] .9981 

16| » Piscium & 7 54.0| — 3 57 §8| 1.0693) .5104| +.2365) +8.9174 9985 H 

17| & Ceti 5 © 32.6, —11 48 09) +1.2167) .5125| +.2267| +9.1520| .9956 || 
17| € Arietis 53 6 43-1] — 5 48 19] +0.6479) .5127| +-2219| +-9.2373) -9934 i 

17| B. A.C. 755) 6 7 44.2} — 4 49 00] +0.9196] .5133| +.2211| +9.2355| -9935 : 

17| 31 Arietis | 54 12 50.3} + 0 08 15] —0.0188] °5129| +.2166) +9.3099 .9908 
17| 38 Arietis 54 17 11.5] -+ 4 21 45 +0.8582] .5157| +.2117| +9.3116| .9907 fl 

2 5 8 |i 18] B.A.C. 1096] 6 18 16.4] + 4 42 01] —0.2549] .5202 +.1821) +9.4745| -979 

19| ot Tauri i 6 Il 42.5] — 2 23 57! +0.6369 5283!) +.1568) +9.5174) .9751 4 
19| w? Tauri 52 15 40.4) + 1 26 35] +0.1422| .5282| +.1503 +9-5385| -9724 j 

19| x* Tauri 54 19 34.4] -+ § 13 16] —1.2148] .5253| +.1435] +9.5726| .9673 |f 
20| ¢ Tauri 43 3 44.8] —10 51 47 —o.8971| .5289] +.1296 +9.5859| .9651 

i = ; 6104) .9605 |i 20|103 Tauri | 6 16 04.6] + 1 04 19] —0.9977| -5328] +.1052) +9.0104 
coll ree es 4 57-5| —10 27 57] +0.3442) -5419| +-0790| +9.6082) .9610 |f 
21) 132 Tauri 5s 11 15.9] — 4 22 06| +0.1676 .5426| +.0665| +9.6180] .9590 i 

21| 139 Tauri 53 15 23.1] — 0 23 06 —1.1468] .5381| +.0579| +9.6408 9539 { 

21/5 Geminor | 6 2h Atle 5 +.0449| +9.616919.9592 |j 42 22| +0.8189|0.5474 

= Se a ES EES 5 SEG SEE AE TIEN 



For facilitating 

ELEMENTS 

the Calculation of Occultations of Planets and Stars by the Moon, 

Sor the Year 1853. 

NNN NN 

Star’s Name. 

« Geminor. 
37 Geminor. 
52 Geminor. 
A Geminor. 
c Geminor. 

x Geminor. 
a Cancri 
v® Cancri 
y Caneri 
€ Cancri 

79 Cancri 
B.A.C. 3138 
7 Leonis 
42 Leonis 
B.A.C. 3579 

7 Leonis 
k: Leonis 
« Leonis 
€ Virginis 
vy Virginis 

x Virginis 
e Virginis 
B Scorpil 
8? Scorpii 
«1 Scorpii 

o* Scorpii 
vt Scorpio 
B.A.C. 5395 
+ Ophiuchi 
o Ophiuchi 

39 Ophiuchi 
B.A.C. 5831 
6 Ophiuchi 
b Ophiuchi 
ce? Ophiuchi 

VENUS 
4 Sagittarii 
7 Sagittarii 
9 Sagittarii 
a Sagittarii 

B.A.C. 6369 
o Sagittarii 
) Sagittarii 
B.A.C. 6576 
x Sagittarii 

2° Sagittarii 
M* Sagittarii 
2 Sagittarii 
17 Capricor. 
B.A.C.7197 

bie 

be 

be 

AAFAD“M AMNA $F AQAnMN 

ee 

Limiting 
arallels. Washington 

Mean Time 

of O. 

ar) 

KO DAN WO ANS WHw se OH 

NNN ae 

COW Ww N™ 

— 

nnom 

n 

| FOoOON 

30.8 
41.9 
31.9 
31.7 
53-4 
04.9 
33-0 

ak oh 

Ltt 
_ = 

tt +111 

y 

~ 

OW HW > 

me OFUO 

Ono” 

m CON 

: 
| 

ttett Lette t4tt 

WO MOAKDN NHK COR AWWEYO ON APR #t+t+ ¢11¢ +110 

= 

= al 

NN NWR 

rom bv 

At Washington Mean Time of O. 

i 2 p’ qy 

+0.3178]0.5478| +.0115 
+0.0328] .5473] +.0002 
+0.4033] -5493| —.o2z01 
+0.0891} .5481] —.0292 
—1.1660] .5427| —.0518 

O°5 430 Ose 
—O.5101] -5445 
—1.0752] -5416 
SEE Dy A) 5492 
—1.0102| 5393 

“5395 
5287 
-5389 
5394 
-5389 

-5383 
5339 
-5 336 
5343 
-5365 

“5357 
-5380 

*5905 
“5905 
5872 

«5878 
5942 
5880 
5981 
-5960 

-6010 
.6022 

5985 
.6039 
6063 

+5500 
-6117 
.6099 
.6099 
6056 

6068 
“S991 
-6013 
-6066 
6022 

6047 
5983 

—1.0186 
—o0.4691 
+0.1779 
+0.7418 
+0.7450 

+0.6360 

—0.8494 
—1.0402 
—1.1282 
+0.5765 

—1.2653 
—0.2176 
—0o.1580 
—0.1615 
+0.6020 

+0.7593 
—0.9324 
+0.8772 
—1.1143 
—o0.1660 

+0.4721 
+0.2551 
+1.0335 
+0.0617 
—0.3106 

+ 1.1254 
—1.1890 
—o.7820 
—0.7230 
+0.0102 

—0.4650 
+0.8299 
—0.0505 
—I.1319 
—0.6619 

—1.2061 
—0.2506 
—0.0711| .5976 
—0.9661| .5810 
+0.3916|0.5760| +.1221 

Rope oe hh 

Log sin D | Log cos D 

+9.6303|9.9563 
+9-6348) .9553 
+9.6281| .9568 
+9.6312| .9561 
+9-6438| .9532 

-9582 

9591 
9588 
-9672 
9652 

+9654 
-9675 
9795 
9835 
-9848 

-9852 
9850 
9914 
9945 
9964 
-9963 
-9989 
-9746 
-9746 
+9722 

eT, 
“9755 
9701 
“9739 
9697 
-9603 
9611 
9578 
-9606 
-9613 

9545 
9614 

19598 
9595 
9555 

-9568 
‘9519 
9555 
9593 

+9.6217 
+9.6173 
+9.6188 

+9-5734 
+9.5853 
+9.5844 
9°57 14 
0-475 
aah de it) 
FOATSS 

“0-407, 
+9.4121 
9.2935 
+9.1978 
+9.1070 

+9.1118 
+8.8578 
9:5 285 
—9.5213 

—9-5396 
—9-5436 
= 9-5 142 
—9°5547, 
9:5 4/5, 
PSST 
—9.6113 
—9.6076 
—9.6235 
—9.6099 
—9.6066 

—9.6382 
—9.6059 
—9.6139 
—9.6153 
—9.6340 

—9.6284 

—9.6490 
—9.6340 
—9.6164 
—9.6224 

—9.6134 
—9.6265 
—9.6292| .9566 
—9.5743) .9671 
—9.5966 9.9632 
Eee 

“9599 
9572 

9580. | 

Saas 

Ly 2 Ae sta se? 

or 



ELEMENTS 23 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1858. 

Limiting 
4 Parallels, | Washington 

H 1853. Star’s Name. | Mean Time 
4 

of Or 7 

At Washington Mean Time of O. 

pe p Log sin D |Logcos D ; 

—9-5694 9.9678 |i 
—9-5571| 9698 
—9-5593| -9694 |i 
— 9.5634) .9688 

—9-5703| -9677 |f 

—9-5490| -9709 |f 
—9-5365! -9727 |f 
—9-5242| .9743 
—9-5399] -9722 | 
—9-4825] .9790 |f 
—9.4223] .9843 |F 
—9.4080| .9853 

—9-3947| .9862 |F 
—9.3316| .9898 H 
—9-2390| -9934 |H 
— 9.2568] .9928 |f 
—9.0750| -9969 
—9.0556| .9972 
+8.4637| .9998 
+8.6955) .9995 
+8.9723| -9981 

+8.9174| -9985 |f 
+9.1521| .9956 |B 

+9.2372| -9934 |f 
+9.3110] -9907 |} 

+9.3116] .9907 E 

+9.5385| 9724 |8 
+9.5726| .9673 
+9.5359) .9651 
+9.6104| .9605 

| S78 

} 23 29.5 

| 23 54.8 
20:3 
97.5 
26.9 

45.6 
44.3 
10.9 

25.3 
02.2 

x Capricor. 
27 Capricor. 
@ Capricor. 
33 Capricor. 
35 Capricor. 

—0,0328]0.5700 
—0.6292| .5709 
—0.1409| .5677 
+0.6266| .5612 
+1.1995| .5585 

+0.6017| .5585 
+0.1261| .5592 

ae ODT) 5509 
Soha) 52 
—0.4350] .5502 

53-1 —9.4093] .5398 
09.6 +0.7729) .5314 
04.3 +0.4786| .5312 

57.6 1.1934) .5333 
57-9 —1.1028] .5252 

48 Aquarii 29.0 —0.5315| .5246 
30 Piscium 24.2 eS 5124 
33 Piscium 09.8 +0.8614) .5114 
33 Ceti 43.7 +0.4069| .5054 
J Piscium | 36.4. +0.0655| .5052 

37 Capricor. 
e Capricor. 
x Capricor. 
B.A.C.7550 
29 Aquarii p+ttt +1101 
56 Aquarii 
7? Aquarii 
7? Aquarii 
74 Aquarii 
a? Aquarii 

NPANN ANP AHA ANDAR 

- 

» Piscium 12.0 —1.1223| .5044 
y Pisclum 16.2 + 1.0214] .5063 
& Ceti 05.5 +1.1948] .5096 
é Arietis 19.5 +0.6334| .5103 
31 Arietis 29.8 —0.6299| .5106 

38 Arietis | 13 52.8 +0.8602| .5139 
a? Tauri 30.4 +0.2003| .5294 
x Tauri 24.3 —1.1553| .5267 

—0.8287| .5306 
—0.9179) .5348 

+0.4365) .5432 
+0.2640] .5446 
—1.0505| .5400 
+0.9241| .5490 
+0.4302| .5489 

+0.1467| .5479 
+0.5228/ .5404 
+0.2085| .5478 
—I.0510] “5419 
+0.4666| .5469 

¢ Tauri 34.4 
103 Tauri | 53-3 + | 

-++-9.6082] .9610 |f 
+9.6180] .9590 | 

+9.6408) .9539 |f 
+9.6169| .9592 
+9.6303] .9563 

+9-6348} .9553 
+9.6281| .9568 
+9.6312| .9561 

+9-6437| -9532 
+9.6217| .9582 

+9-6385) .9545 
+9.6172] .9591 
+9.6188} .9588 

+9.5853| 9652 1h 
+9-5844| .9654 |} 

+9.5714| .9675 
+9-4773| -9795 
+9.4328) .9835 
+9.4153| .9848 |f 
+9.4097|9.9852 |} 

121 Tauri | 45.1 
132 Tauri 02.9 
139 Tauri 09.9 
5 Geminor | 27.8 
« Geminor 18.2 

37 Geminor 30.0 
52 Geminor 21.9 
A Geminor 22.9 
¢ Geminor 48.4 
x Geminor 

Se a ye paar ine ER oC ene 
t+} 04 ¢1441 

32.6 —1.1303| .5406 

38.1 —0.3882! 5419 
—0.9570| .5386 

30.6 —0.8888) .5347 
58.7 SHIN By in) 

—0.3457| 5360 
20.5 +0.3045) -5315 

+0.8728] .5314 
4 49.5 +0.8752| .5309 
6 0.5301 

cw Cancri 
» Cancri 
v® Cancri 
€ Cancri 
79 Caneri 

B.A.C. 3138 
” Leonis 
42 Leonis 
B.A.C. 35.06 
t Leonis 

Laas 

DAYANA AAA AD 



24 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

Limiting A ; 
Parallels. Washington At Washington Mean Time of 0. 

Star’s Name. | Mag. Mean Time 

p q’ 

i: Leonis : —0.7409|0.5256| —.2084 
« Leonis —0.9462] .5243] —.2303 ; } 
— Virginis —1.0423] .5250) —.2395 
vy Virginis +0.6848] .5272] —.2394 f : 
A’ Virginis —1.3406] .5248] —.2403 

x Virginis 
ce Virginis 
65 Virginis 
66 Virginis 
2 Virginis 

—1.1866] .5260) —.2456 
—0.1326] .5290] —.2510 
+0.6452] .5404| —.2575 
+0.7432] .5410| —.2575 
+0.9665| .5421| —.2569 

—0.3098) .5445| —.2565 
—0.2849| .5540| —.2501 
+0.0879] .5533| —.2501 
+0.3859] -5553| —.2481 

+0.6944) 5572) —.2449 
+0.9849] .5719| —.2235 
—0.7491] .6209] —.o590 
—0.5023| .6193] —.0133 
+0.7709| .6116] —.0007 
—0.0984| .6133| +.0249 

.0249 
-O344 
poor 
.0468 
0468 

nots 
1223 
.1247 , : f 
“1433 : y 
1436 i : : 

.1498 
1563 
1583 
-1662 
1680 

80 Virginis 
94 Virginis 
95 Virginis 
x Virginis 
2 Libree 

vt Libree 
9 Sagittarii 
B.A.C. 6369 
o Sagittarii 
) Sagittarii 

B.A.C. 6576 
x Sagittarii 
x° Sagittarii 
h* Sagittarii 
h? Sagittarii 

B.A.C. 7049 
17 Capricor. 
B.A.C.7197 
x Capricor. 
27 Capricor. 

PPPS tt ter tet 

. a ee ee eee ee 

—1.1623| .6187 
—o.7011| .6152 
—1.2365| .6179 
—0.2976| .6250 
—0.1213] .6101 

—0.9107| .5990 
—1.0086] .5924 
+0.3261| .5856 

—O0005) 5797 
—0.6772| .5824 

P Pe et ee el 

On wWrnbuUnN NNO HO © NH ON 

(i i oc 

@ Capricor. —0.1986| .5770 
33 Capricor. +0.5568] .5717 
35 Capricor. +1.1205| .5688 
37_Capricor. : +0.5323| .5664 
e Capricor. | 4 +0.0634| .5670 

t+ +411 

1718 
a : . e 
1871 

2044 
2138 

2140 | 9 aod, 
.2170| —9.3314] . 
-2275| —9.2390] . 
.2276| —9.2568 
2395) "—9°07 Seale 

-2401] —9.0555 
2412] +8.4637 

x Capricor. : —0.1354| -5661 
B.A.C.7550 . +0.6776) .5635 
29 Aquarii d —0.5044| .5578| 
56 Aquarii : —0.4639| .5468 
7? Aquarii . +0.7046| .5370 

es oes ne ae 5368 
74 Aquarii —1.2382| .5385 
x, ee rie A re 
¥ Aquari —0.5834| .527 
30 Piscium +0.7058} .5129 

33 Piscium +0.8054] .5118 
33 Ceti +0.3667| .5031 
J Piscium +0.0714| .5029 2403| +8.6893 
# Piscium —1.1566} .5016 2378] +8.9730| . 
v Piscium +0.9873|0.5035| +.2354] +8.9175\9. 

fete ¢tttt +4 4e¢ ¢tttt ¢+444 ttttt 

St 

re eee 

= 



ELEMENTS 25 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

| Limiting 
i Parallels. Washington 

1) 1853. Star’s Name, . Mean Time 

North- | South- of &. H V , 

ern. ern. P 

At Washington Mean Time of O. 

7 Log sin D |Log cos D | 

51 Ceti +90] +28 
é Arietis +85 |— 5 
BSAC A 75S +90| +11 
31 Arietis +39) —41 
38 Arietis +90|/+ 7 

a 

+2292] +9.15209.9956 : 
-2207) +-9.2357) -9935 |l 
-2200 +9.2339| -9935 

-2157| +9.3099| .9908 
+2121] +9.3117| .9907 

1744] +9.4719| .9801 
1581) +9.5174! .9751 |i 
-I517| +9.5385| .9724 |f 
+1311] +9.5859| .g651 |f 
.0676] +9.6180| .9590 |} 

.0589| +9.6408] .9539 |} 

.O117| +9.6303| .9563 |f 

.0292| +9.6313) .9561 |F 

.0517| +9.6217| .9582 

.0672| +9.6385| -9545 

™m. us 

56.7| + 4 +-1.1679|0.5063 
13.2 +0.6476| .5071 
15.3 +0.9217| .5077 
26.2 —0.0485| .5077 
51.0 +0.8390| .5103 

= N 

nw 0 

SATURN +90 | +29 
ot Tauri +90|+ 5 
o? Tauri +53 |—z0 
z Tauri — 6| —67 
132 Tauri +57|— 3 

59.2 +1.0887) .5275 
45.5 +0.6803| .5278 
44.3 +0.1885| .5282 
50.1 —0.8397| .5300 
17.9 +0.2548) .5458 

24.4 —1.0610] .5415 
29.0 +0.4191| .5511 
30.3 +0.1946| .5500 
06.0 +0.4525| .5499 
37-9 —I.1497] .5422 

43.2 —0.4082] .5431| —.0866| +-9.6173| .9591 |f 
28.1 —0.9110] .5401| —.0950| +9.6198| .9586 |f 
49.3 —0.9804| .5396| —.0971| +9.6188] .9588 

+90] +58 Bee +1.2770] .5461) —.1093| +9.5734| .9672 
—12| —68 39.5 —0.9185| .5344] —.1326] +9.5853| .9652 

—12|—68 07.3 —0.9290] .$339| —.1346] +9.5844| .9654 : 

+21 | —48 421 —9.3731| .5357| —.1364| 49.5714] .9675 |f 
+58 | —19 45.5 +0.2738) .5287| —.1800] +9.4774| -9795 -|} 
+90] +11 56.2 +0.8455| .5273| —.1915| +9.4326| .9835 
+90} +10 24.3 +0.8470] .5264| —.1955| +9.4153| .9848 

+0.7348] .5255| —.1983] +9.4097| .9852 
—0.7889] .5204| —.2070] +9.4120| .9850 |} 
—I1.0014] .5172} —.2273] +-9.2934| .9914 |f 
—I.1018] .5170] —.2364| +9.1975] -9945 |f 
+0.6497| .5192| —.2364| +9.1070) .9964. 

—1.2500| .5174| —.2411| +9.1114| -9964 |f 
—o.1816] .5198| —.2467| +8.8570| .9989 
+0.6089| .5295| —.2523| —8.8602) .9989 
+0.7089| .5301| —.2523| —8.8843| .9987 |f 
+0.9365| .5322| —.2517| —8.9816] .9980 

—0.3606| .5335| —.2513| —8.9089| .9986 
—0.3317| .5436] —.2450] —9.1536] .9956 
+0.0472| .5430] —.2450| —9.1752| .9951 
+0.3502| °5449| —-2432| —9.2217| -9939 

44.7 +-0.6651| .5466] —.2401| —9.2822| .9919 

12.1 +0.4794| .5573] —-2289| —9.3692| .9878 

375 +0.9594| 5617! —.2203| —9.4319| -9835 
42.4 —1.0198| .5725| —.2117| —9.4135] -9849 |i 

41.7 —0.4639| .5740| —.2071| —9.4456| .9824 || 

41.7 —o.7668| .5758| —.2055| —9.4431 9826 |f 

oH —o0.7089| .5769| —.2038| —9.4495| .9821 

ae ge le .5738| —-1987| —9.5086] .9761 

50.1 +-1.0205| .5785| —.1894| —9-5283] .9738 

39.2 —o.1866| .5876| —.1795| —9.5213| .9746 

393 —0.1901|0.5876| —.1795 —9-521319.9746 

1] 

On Vr 

I 

139 Tauri —25 | —64 
e Geminor +69|+ 6 
A Geminor +53/— 7 

x Geminor +72|+ 4 
ot Cancri —33 | —64 

e 

NWO HF OO OF bl i++ t++4+4+4+ 4444+ = 

n Coal » Caneri 
v Cancri 
v8 Cancri 
y Cancri 
€ Cancri 

+19|—46 
—I2z| —66 
—17 | —66 Ne 

ee co 

rs) ° 

79 Caneri 
B.A.C. 3138 
y Leonis 
42 Leonis 
B.A.C. 3579 

é Leonis 
k Leonis 
v Leonis 
€ Virginis 
y Virginis 

Niet 

Pl+++ +1 

eH CON ENT COCONRWYW BR COON “MOH 

+90|+ 3 05.2 
— 1| —75 11.4 

Lee | 7S) utof/ 
—20| —81 54.9 
+85|— 6 13.0 

33) | = 83 48.9 
+32 39.6 

+80 4) 
+86/— 4 yey 
+85/+ 9 52.1 

34-0 
58.2 
10.0 

58.9 

#4141 
te 

bt x Virginis 
¢ Virginis 
65 Virginis 
66 Virginis 
? Virginis ttt 
80 Virginis 
94 Virginis 
95 Virginis 
x Virginis 
2 Libre 

—63 

NN 

me CO AR &YW NC DAW NOOO 

toe 

t+4t OO AWY O = 

| nN » Libre 
vy’ Libree 
ot Libree 

3} 2 Librae 
&? Libre 

64 Libree 
41 Libree 
x Libree 
Bt Scorpii 
B? Scorpii 

NI 
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26 ELEMENTS 

For facilitating the Calculation of Occultations of Planets and Stars by the Moon, 

for the Year 1853. 

i Limiting . 4 

Parallels. Washington At Washington Mean Time of 0%. 

1/1853. | Stars Name. | Mag. Moan fimo, |. a hae ee 

North-| South-| o. 
ern. ern. 

yy Log sin D | Log cos D 

463|—10] 2 10.5 
+69|— 1 24.1 
—23 14.3 
+69 51.6 
—38 56.0 

Dee.27}| wt Scorpii 
27| a Scorpii 
27| » Scorpii 
27| B.A.C. 5395 
27|  Ophiuchi 

« Ophiuchi 
B.A.C.7049 
17 Capricor. 
B.A.C.7197 
x Capricor. 

—9-5396)9.9722 
—9.5436| .9717 
—9-5143| -9755 
—9-5548| .9701 
—9-5274| -9739 

—9-5573) -9697 
—9-5896| .9645 
—9-5743| -9671 
—9.5965| .9632 
—9.5694) -9679 

—9-5571| -9698 
—9.5594| .9694 
—9.5634| .9688 
—9-5703|9-9677 

+0.7331 
—o0.9616 
+0.8513 
Tee te) 

—0.1958 
—o.8515 
—0.9421 
+0.3707 
—0.0296| .5907 

—0.6077) .5935 
—0.1326] .5880 

47; +0.6145| .5824 
24] +1.1708]0.5794 

t+44t aN QOS - F ol oe « 

+18 
—22 13.9 
—26 33-5 
+46 22.5 
+26 14.8 

— 4 38.5 
+21 03-0 

+64 27.1 
+68 32.3 

[+++ 
27 Capricor. 
¢ Ophiuchi 
33 Capricor. 
35 Capricor. NH AO Om AO ANNAN ANDAAM MV APF + | 

oH bop 

oe get er | 

NOTES. 

B. A. C.—British Association Catalogue. 

Rumk.—Runker’s Catalogue. 



PREDICTION OF OCCULTATIONS. 

In the prediction of an occultation for a particular place, the principal objects of 
determination are, the instant of immersion, or of the star’s disappearance behind 

the moon’s limb; of emersion, or of the star’s re-appearance; and the points on the 

moon’s border where these appearances take place. 

The calculations, according to the method of the late Professor Bessel, are greatly 

facilitated by means of the elements given in the preceding list. Those who may wish 

to consult Prof. Bessel’s original paper on this subject, will find it in Schumacher’s 

Astronomische Nachrichten, Vol. VIL., page 1; also in the Berliner Astronomisches Jahrbuch 

for 1851, page 257. The process of computation is shown by the following equa- 

tions : 

d = Longitude from Washington, of the place, + West, — Hast. 

@ = Geographical North Latitude of the place. 

o'= Geocentrie North Latitude of the place. 

7 — Earth’s radius at the place, or the distance of the observers position from the 

earth’s centre. 

It is unnecessary to calculate ¢' and r separately, as we have 

(1—e’)sin¢ ee COS 

/(—ésin®@) ros? = /—ésin’e) 

in which e denotes the eccentricity of the earth’s meridians. 

rsing’ = 

i=? Wh Vasc 
/(1—e’sin’¢) v (1—e’sin’¢) 

from e = ‘081697, according to the latest determination of Prof. Bessel, may be taken 

from the following table, where the geographical latitude of the place is phe argument, 

The logarithms of = log A, and of | log B, derived 
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@| Log A| Log B 

9-9971]| 0.0000 
9-9971] 0.0000 
9:9973| 0.0002 
90075 \iueO 200s. 
9:9977| 0.0006 

90-9979), ™O-0080 
9.9982] 0.0011 
9.9984] 0.0013 

rsing’ = Asing 

rcos?’ = Beos@ 

a = rcos@’ sin(h —d) 

b = rcos 9’ cos(h —d) 

logan = 94192 
u=—a@ ul = ba 

= rsin¢'cosD—ébsinD v = aasinD 

msin M = p—u nsinV = p'—w 

mcosM = g—v nooslV = g—v 

logk = 9:4350 

hh ome 

Q = 270°—N=¥ 

ksind 
= —~ cos(M—N) = 

n n 

Upper signs for Immersion ; under signs for Emersion. 

esn C=u+tu' 

ecos C=v+tv 

V=Q0+C 

Mean Solar Time of the Star’s apparent contact with the moon’s limb : 

= T-—d+t 

Angle from North Point = Q 

Angle from Vertex =V 

The angle ¥ is to be taken out positive and less than 180°. If log msin(M—J) 

be greater than log /, cos } will evidently be greater than 1, or impossible, and there 

will be no occultation, except in some rare instances where the moon’s limb passes 
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very close to the star, when log cos ¥ will result very near 0. In these cases, a re- 
calculation should be made according to the method which follows, using 

= —=cos(M—W), 

which may give log msin(M—V) less than log %, when the star will be occulted. 

On the other hand, it may happen that in these cases of very near approach, a first 
determination may give a cos t less than 1, which a re-calculation will show to 

impossible. The angle { is then to be considered = 0° when msin(M— JV) is positive, 

and we shall have Q = 270°—N. When msin(@M—J) is negative, 1 = 180°, or 
@ = 270°—N-+ 180°. We shall also have, at the time of nearest approach, 

star’s distance from moon’s limb = 97’ x(msin(M—NV )—-2725), nearly, 

the error in this computed distance increasing with the distance. 

By Angle from North Point, is to be understood the arc included between the star 

when in contact, and the point where the limb is intersected by an arc of a great circle 

passing from the moon’s centre to the North Pole; and by Angle from Vertex, the arc 

between the star at contact, and the point where the limb is intersected by an arc of 

a great circle passing from the moon’s centre to the zenith. These angles are reckoned 

from the North point and from the vertex, towards the right hand round the circum- 

ference of the moon’s disc, as seen with an inverting telescope. For direct vision, add 
180° to the angles given by the equations. 

The results obtained by the above equations are only approximate, yet the computed 

times of immersion and emersion will usually be within one or two minutes of the truth. 

The error generally increases with the star’s distance from the apparent path of the 

moon’s centre, and may, in some cases, amount to several minutes. For an immersion 

this error is not of much consequence ; but for an emersion, especially of a small star, the 

time should be determined with greater precision. For this purpose, w’ and v’ must be 

computed with 
h'-—d=h-—d+ip 

being the symbol by which we express the sidereal equivalent of ¢ in these equations. 

wu’ = rcos@’acos (h’ — d) 

v’ =rcos¢’asin (h’ — d) sin D. 

Then with these values of w’ and v’, recompute JN, n, Y, and ¢, by means of 

nsin N= p' — wu’ 

n cos N=q’ —v' 

msin (1 — NV) 

k ; 
i) es ‘sin 

t= —— cos (M— WN) ra 

cos ) = 
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using the Mand m obtained by the first computation, and we shall have the time of 

contact 7’— d+ ¢, generally within a few seconds of the truth. 

As a check on the accuracy of the work, we might compute 

u=rcos sin (h—d +) 

v= 7 cos ’cos D—7 cos 9’ cos (h-—d +p) 

and we should have 

(p+ tp'—u)?+ (q+ tq —v) = =0.0741. 

But if m sin MV, m cos M, log n sin N, and log n cos N, have been correctly computed, 

we shall have the following shorter and more convenient check on the subsequent cal- 

culations for the time of contact: 

(m sin M+ tn sin N)? + (m cos M+ tn cos N)*?=k'= 0.0741. 

The elements of computation, published in our general list, are given for the instant 

of the moon’s true conjunction with the star in right ascension. It is desirable, how- 

ever, in computing an occultation for a particular place, to assume a time for the cal- 

culation near to the time of the nearest approach of the moon’s centre to the star, as 

seen at that place, and to reduce the elements to this assumed time. This time, for 

which the nearest tenth of an hour will be sufficiently accurate, will not differ greatly 

from the time of apparent conjunction, as affected by parallax, which may be deter- 

mined approximately by the following equations. Let 7’—d be the time of apparent 

conjunction ; then 

(ies sin (H—d) 
p' sec @ — [9.4027] cos (H— d) 

T—d=time of true o — d + (8). 

The elements corresponding to the time Z’ — d may then be obtained as follows: 

h-—d=H—d+ (pv) 

p= p' 
q=Y+()_7 

Where occultations are to be generally observed, as at astronomical stations, either 

temporary or permanent, the observer will find an advantage in looking over the list 

and selecting, beforehand, all those which may be visible at his station, by observing 

if his latitude be included between the limiting parallels for any given occultation, if 

the time (77—d) be favourable as regards the absence of daylight, and if the star’s 

hour-angle (1 — d) be not greater than its semidiurnal are for the given latitude. 
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For obtaining the time 

LENO ON (bye 

it will be well to tabulate the values of 

() = sin (H— d) 

p' sec @ — [9.4027] cos (H— d) 

for every half hour of (H— dd) as far as the greatest semidiurnal are computed for 
the latitude of the station with a declination of 30°; and for all values of pis 
decimal figures, from 0.50 to 0.60. 

Tt will also be found advantageous to have tabulated values of 

using two 

U=r cos >’ sin (4 —d) 

u' = 7 cos 0’ A cos (h— d) 

which should be given for every minute (in time) of (4 — d), from 0 to 6%. If (h—d) 
exceeds 6”, the argument will be 12" — (4 — d@) instead of (A — d ). It will be seen by 
the equations that w will have the same sign as sin (k—d), and that w’ will have the 
same sign as cos (1 —@), 

In the equation 

v=? sin 9’ cos D—b sin D 

the term 7 sin ¢’ cos D may be tabulated for every tenth minute of declination, from 

0° to 50°. : 

The practical application of the preceding formule will be seen by the following 

calculations for an occultation of the star h' Sagittarii, March 31st, 1853, as it will 

appear at San Diego, California; in north latitude 32° 45’=@, and west longitude 

from Washington 2’ 40"29°=d. The data for the computation are given on page 9, 

and, with the latitude and longitude of the place, are as follows :— 

March 31st, 1853. h' Sagittarin. 

> + 32° 45’ Haz tT 03 12 pl + 0.5800 
m he he M™ 8. 

d+ 2 40.5 d + 2 40 29 _ I — 2.0395 
situ (OS) 19 51.1 H—d — 1 37 17 logsin D — 9.6265 
o—d 17 10.6 VY + 0.7558 logeosD + 9.9571 

Calculation of the time 7’— d,and reduction of the elements of computation. 
he 

log p’ + 9.763 @ — gets. 

logsecp -+ 0.075 (Reduced to hours and minutes) @ — 054 0 
log p’ sec ¢ = log(1) + 9.838 Sid. equiv. for (¢) () — 954 9 

log const 9.4.03 H—d — 1 37417 
logcos(H—d) + 9.960 H—d+(v)= h—d — 2 31 26 

log [9.403] cos (H— d) = log (2) + 9.363 o—d 17 10.6 
(2) + .231 S—d+Q= T—d 16 16.6 
(1) + .689 ()p'’=—0.9 X0.5800= p\ = 0-5220 

O-@= (3) + 458 —0.9X 0.0395 = (gq — 0.0355 
log(3) + 9.661 Y + 0.7558 

: logsin(H—d) — 9.615 Y+(@q/ g + 0.7203 

log Sn 4) _ log) — 9.954 
(3) 
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Calculation of the Times of Immersion and Emersion, ete. 

(Table, page 28, Arg. ©) log A 9-9976 rsin@’cosD + .4874 
logsin®  +9.7332 bsinD — .2813 

log Asin? = logrsin®’ +9.7308 rsin@’ cos D — bsinD = v + .7687 
logeosD +9.9571 q + -7203 

logrsin@’cosD +9.6879 qI-v= moosM — .0484 
(Table, page 28, Arg. ©) log B 0.0005 p — -5220 

logeos® +9.9248 c= uw — .5166 
log Bcos @ = logreos®’ +9.9253 p—t= msinM — .0054 

logsin(h —d) —9.7879 + .0395 
logrcos@’sin(h —d) = logu=loga —g.7132 vo + .0574 

logeos(h —d) +9.8974 {—v= neosN — .o179 
logr cos Q’ cos(h —d) = logh +9.8227 p’ + .5800 

logaA —s- 9.41.92 ul + 1746 
logaA —9.1324 p—u = nsinNN + .4054 

logsm D —9.6265 iM WSomeen 
logbsinD —9.4492 Ni “<g2ng2 

logaasinD = loge’ +8.7589 M—N = 93 50 
logs, = logu +9.2419 270°—_N 177 28 

logmsin M —7.7324 79 43 
logmcosM —8.6848 For Immersion, 270°—N—P= Q 97 45 
logtan M +9.0476 (2) + .0080 
logcos M —9.9973 (1) + .6603 

logm +8.6875 For Immersion, (2) — (1) = t, — -6523 
lognsin NV +9.6079 For Emersion, (2)-++(1) = t, + .6683 
logncosN —8.2529 logt, —9.8144 
logtanNY —1.3550 logu’ +9.2419 
logsn NV +9.9996 logt,u! —9.0563 

logn +9.6083 logy’ +8.7589 

— log —9.0792 logt,o° —8.5733 
logeos(M—N) —8.8251 t,o’) — .0374 
logsn(M—N) +9.9990 v+te= ccosC + .7313 

: logk 9:4350 tuo — .1139 
log +9.2525 u+tw= esinC — .6305 

log “sin (m—N)= logeos) +9.2515 logesin C —g.7996 

log sin +9.9930 logecos C+ 9.8641 
: logksiny, +9.4280 logtanC —9.9355 

log “Sin = log(1) +9.8197 

—log” cos(M—N) = log(z) +7.90 A om B, 008( ) B(2) +7-9043 7a tee 
(Reduced to hours and minutes) t, — © 39.1 

Immersion: San Diego Mean Time - =) Bee - = - - - - T—d+t, 15 Bak 
C — 40°46’ 

Immersion Angle from North Point = - - = 2 Pare Pes = te QO) 97 45 
Immersion Angle from Vertex = Q+ C= - - - - - Sear a Vi 56 59 

A m. 

ts + © 40.1 
Emersion: San Diego Mean Time - = «= = «= = = = «Tmd+t, 16 56.7 
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Calculation of a more accurate Time, etc., of Emersion. 

logeos(h’—d) +9.9244 h—d 
logreos@’ +9.9253 Sid. equiv. for 3 ¢, = ap 

logA 9.4192 h—d+3yp= V—d 
log7 cos @! Acos(h’—d) = logu! +9.2689 7 

logsin(h’/—d) —9.7342 ov 
logreos@’A +9.3445 qi’—v = neos IV 

logsinD —9.6265 p 
logrcos@’asin(h’—d)sinD = logo! +8.7052 ul 

lognsinN +9.5957 p'—w = nsin V 
logncos VN —8.0492 logé 
logtan N —1.5465 lognsin V 
logsn NV +9.9998 logénsin V 

logn +9.5959 logncos V 
(From first determination) logm +8.6875 logéncos V 

—log™ —9.0916 tncos V 
logeos(M—N) —8.9166 (From first determination) mcos UM 
logsin(M—N) +9.9985  mcosM+tncosN = @) 

(From first determination) log@™ +9.2525 tnsin V 

log ™ sin (M— NV) = logeos) + 9.2510 (From first determination) m sin M 

logsnW +9.9930 msn M+tnsinN = (4) 
logk 9.4350 (4)? 

” logkésiny) +9.4280 G? 
login = log(1) +9.8321 (4)?9+(3)?}=#=0.0741 Check 

—log™ cos(M—N) = log(2) +8.0082 log au 

(2) + .o102 logtu’ 
GQ) + .6794 logy’ 

(2)+ (1) t + .6896 log tv! 
° ' tv 

(From first determination) M 186 22 (From first determination) v 
N 9138 v+te'= ceosC’ 

M—N 04 44 : tu! 
270°—N 178 22 (Hrom first determination) eu 

uy 79 44 w+tu esin@ 
For Emersion 270° — V+ = Q 258 06 logesinC 

logecosC 
log tan C’ 

T—d 
(Reduced to hours and minutes) t 

Emersion: San Diego Mean Time - - Op ASS e = : T—d+t 

C 
Emersion Angle from North Point - : - 2 = g = R Q 
Hmersion Angle from Vertex = Q+ C= - Cie : oR rie Le 

Pl ptteettrtti ty 

+ 

[+l bltettetst + 

3 

hom a 

20g m26 
© 20 06 
2 II 20 

0395 
.0507 
.O112 
5800 
.1858 

Sah 
9.8386 
9-5957 
9.4343 
8.0492 
7.8878 
.0077 

0484 
.O561 
2718 
.0054. 

2664. 
0710 
.0031 

.O741 

9.2689 

OTO7S 
8.7052 
8.5438 
.0350 
7687 
8037 
.1280 
-5 166 
.3886 

9-5894 
9.9051 
9-6843 

16 16.6 
Oo 41.4 

16 58.0 

25 48 
258 06 
232 18 

Dp) 
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1853. 

5 
30 

Febr’y 3 

March 3 

April 24 

May 1 

June 8 

July 16 

January 4 

OCCULTATIONS OF PLANETS AND STARS BY THE MOON, 

Visible at Washington, D. C., during the Year 1853. 

Star’s Name. 

ot Librae 
» Scorpii* 
94 Virginis 
4 Sagittarii 
7 Sagittarii 

& Ceti 
wt Cancri 
¢* Libree* 
B. A. C. 6369 
= Capricor.* 

« Tauri 
105 Tauri 
n Tauri* 
1 Geminor. 
3 Geminor. 

y Cancri 
6 Ophiuchi 
a Sagittarii 
pt Scorpii* 
B? Scorpii* 

7? Aquarii* 
48 Geminor. 
y Virginis 
@ Ophiuchi 
6 Ophiuchi 

a Sagittarii 
it Sagittarii* 
ha Sagittarii* 
B. A. C. 7197 
B. A. C. 7550 

@ Geminor. 

B. A. ©. 3579 
7 Leonis 
+) Sagittarii 
33 Capricor. 

@ Ophiuchi 
/@ Sagittariit 
B. A. C. 7550* 
7? Aquarii 
z® Aquarii 

¢ Taurit 
65 Virginis 
66 Virginis 
«* Scorpii 
39 Ophiuchi* 

B. A. C. 5831* 
) Sagittarii 
« Capricor.* 
30 Piscium } 

22 | » Piscium 

3 
Fe 
& 
a 

Ly) 

bot 

a aol 

bot 

bo 

ie 

al 

MAMAN AE DAR MADR ANANDA AA AR MAE AD ANE AAA MARA ANAL A 

Washington 

Sidereal Time. 

IMMERSION. 

Angle from 

Mean Time. |N. Point. Vertex. | Sidereal Time. iets Time. |N. Point. 

EMERSION. 5 Sane 

Washingto: Angle from 

Vertex. 

hom 

14 16 — 16| 208° 
Star 1.6 north of D’s limb, 
13 02| 16 20| 266 | 251 
Pg 3" south "1 ’s limb. 

6 34 19 36] 247 | 230 
6 os 8 29] 265 | 315 
5 32 5 29) 249 | 192 
9 47 II I1| 280 | 230 

16 35| 17 46) 273 | 248 
15 = 16 53| 335 | 285 
5 17 5 39| 326 | 340 

Star 1/.2 north of D’s limb. 
14 od) ena 25] 27 | eae 
Star 1’.7 north of D’s limb. 
Star 4’.8 north of D’s limb. 

iL as) 755247 Ene 
17, 2 16 57| 328 | 330 

16 43| 318 | 305 
21 4! Ig 28| 220 | 270 
2I 41 19 28] 219 | 269 

17 12 14 31| 245 | 230 
II 22 7 59| 292 | 350 

cts 49) 197 size 
20 27 6 23) 235 | 278 

se ey 10 44| 285 | 255 

12 57| 8 47) 309 | 259 
14 05 9 50| 185 | 136 

14 44 TO 30) 241 | 194 
20 II 15 51| 292 | 286 
18 43 14 20] 320 | 286 

Star 1’.7 south of D’s limb. 
RSLS 7 #°| 25° | 299 
14 51 9 26) 195 | 249 
20 48/ 14 47| 284 | 305 
22 39) 16 30) 344] 2 
Star 2’.5 south of D’s limb. 
14 58 7 07| 239 | 193 
16 41 8 42] 356 | 307 

23 00} 14 56| 334 | 338 
© 39] 16 36) 301 | 327 

21 45] 13 10} 317 | 269 
16 46 7 32) 230 | 274 

45) 8 32] 235 | 283 VEG, 
Star 1’.4 north of 5 s limb. 
Star 3’.9 north of D’s limb. 

22 53} 13 22| 296 | 346 
Star 2’.9 south of D’s limb. 
403) 18 17] 352 | 42 

21 39 Ir 41] 286 | 255 

153) 15 47] 358 | 



OCCULTATIONS OF PLANETS AND STARS BY THE MOON, 35 
Visible at Washington, D. C., during the Year 1853. 

IMMERSION. 

Star’s Name. 

Magnitude. “ 

Washington Angle from Washington 
: , 

Angle from 
Sidereal Time. | Mean Time. |N. Point.| Vertex. | Sidereal Time. 5 Mean Time. |N. Point.) Vertex. 

B. A. C. 755 
x Capricor. 
7? Aquarii 
7? Aquarii 
38 Arietist 

5 Geminor. 
52 Geminor. 
B. A. C. 7197 
B. A.C. 7550 
y Piscium 

B. A. C. 7554 
wt Tauri 
o? Tauri 
—e Geminor 
37 Geminor 

128°] 94° 15 53| 303° 297° 
153 | 195 Wp OH), Bae || gies 
88 | 43 7 40) 312 | 273 

150 | 114 9 05] 261 | 235 
164 8 25] 245 | 194 

13 II] 288 | 230 
103 Ig 21] 249 | 276 

II 02] 275 | 316 
OQ de) BIS |) OHS 
6 47| 317 | 266 

6 43] 288 | 237 
II 07| 300 | 247 
17 14] 266 | 320 
Ho Ball Bae |) Ugly 
18 39] 209 | 163 

16 04] 288 | 242 
5 33] 221 | 265 
8 24] 205 | 255 

6 47| 241 | 249 
We Wi Bay 35 
10 14] 340 6 

5 Bz) © || gee 
II 26] 293 | 239 

19 49] 221 | 275 
Siren a eZor 

LS 

Wt Nh 

x Geminor 
«? Scorpii 
39 Ophiuchi* 
33 Capricor. 
37 Capricor.* 

os bot bop 

30 Piscium 
& Ceti 
121 Tauri 
132 Tauri 
52 Geminor} DAN AAVEH AWUAGANAUAAAA MP AADH 

A Geminor 13 05] 255 | 200 
n Leonis 18 52] 195 | 224 
» Virginis Ig 10] 283 | 279 
o Sagittarii 132 6 04| 279 | 322 
38 Arietis 73 4 56 240 

pw Libree 17 17 42] 235 | 202 

* Whole occultation below the horizon of Washington. 

+ Immersion below the horizon of Washington. 

{ Emersion below the horizon of Washington. 
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