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PREFACE.

Taxr method of finding the Longitude at Sea by means of observations
between the Sun and Moon, or between the Moon and a Star, commonly
called Lunar Observations, is daily getting into more general practice ; and
probah]y, na very few years, every person will be qualified to determine
the Longitude by this method, who undertakes to conduct a Ship from
one place to another, where he may be several days without seeing land 5
for the error in the Longitude by account will frequently be greater in
24 hours, than the error in the Longitude when found by a good Lunar

Observation.

The operation of clearing the Apparent Lunar Distances from the effects
of Parallax and Refraction, in order to find the True Distance, has generally
been considered the only difficult part of the caleulations which are necessary.
in finding the Longitude by the Lunar Observatious, and a great variety
of methods have been invented with the view of rendering this part of the
process as simple as possible. In the year 1816, the Author of this published
a pamphlet, containing the description and use of a Sliding Secale invented
by him for the purpose of finding the True Lumnar Distances, and the
Apparent Time from the Sun’s Altitude, with the other necessary data.
This Scale met with the approbation of the Astronomer Royal, and also with
that of several other eminent Mathematicians and Astronomers, some of
whose names are given in the pamphlet before-mentioned ; and the inventor
trusts that the Scale in its present improved state, will be found still more
worthy of attention.

The principal object m view in the alterations introduced on the Scale has
been to avoid as much as possible the distinction of cases in the correction
of the Lunar Distances. This has been so far effected, that it is presumed
the Rule now given can hardly be misunderstood by any person who pays
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the least attention to it; and the process is so short, that the Apparent
Distance may be Reduced i about two minutes, so correctly, as very
seldom to differ more than one or two seconds from the True Distance as
obtained by the most rigid calculation. The operation of finding the Apparent
Time by the Scale is also rendered more simple, and Examples are given of
the application of the Scale, in determining the Longitude both by Lunar
Observations and Chronometers.

The Tables are also more correct and extensive than in the former Edition,
and no other Tables are required in deducing the Longitude ecither from
Lunar Observations or Time-keepers, Table VL., which contains the third
correction to be applied to the Apparent Lunar Distances according to the
Rule now given, is new. The construetion of this Table has been a work
of very considerable labour this will be readily credited, when it is
considered that the third correction combines siz small corrections when
applied to a distance between the Sun and Moon, and five when the distance
is between the Moon and a fixed Star.

For the correctness with which the operations may be performed by the
Scales, the Inventor must acknowledge himself much indebted to Mr. Bare,
for the great pains taken by him in laying down new lines to divide from.
These lines are perhaps more accurate than any of a similar nature hitherto
constructed, at least the Author has not met with any that could be
compared with them in this respect.

Seales of cither Two or Three Feet in length may be had ; the operations
are performed in the same manner by both. The result will, in general,
be more aceurate when the Three Feet Scale is used ; but the short Scale
will not cause any error of material consequence in the practice of Navigation,

for this error will very seldom amount to three miles of Longitude.




DESCRIPTION OF THE LINES

ON THE

THREE FEET SCALE.

On the side marked Lux ar Sipe are the following lines :

I. OX the upper fixed part is a line marked Arr. Dist. This is a line of
Logarithmic Tangents, commencing at the right hand at 28°, and increasing to-
wards the left up to 88° 40'; each degree from 28° to 70° is divided into 6
parts, so that each division is equal to 10 minutes of a degree. From 709 io
88° 40’ each degree is divided into 12 parts; each- division 18 therefore equal
to 5 minutes.

I1. On the fixed part, at the right hand extremity, is the Moox's Hor., Pag.
Each minute is divided into 6 parts, so that each division is equal to 10 seconds.

1L, On the upper edge of the slide is a line of Logarithmic Sines, marked
App. Disr. This line commences towards the left hand at 28°, and increases
towards the right up to 90°; each depree from 98° to 40° is divided into 6 parts
or to 10 minutes of a degree ; from 40° to 60° each division is equal to 15 mi-
nutes ; from 60° to 70° each degree is divided into 2 parts or to 30 minutes ;
from 70° to 85° each division is a degree; and there is mo division between
85° and 90°.

IV. On the slide to the left of the last mentioned lineis the Moox’s Hor. Par.
Each minute is divided into 6 parts; hence each part or division is equal to 10
seconds. The hor. par. on this line increases in a contrary direction to that on
the fixed part.

V. On the lower edge of the slide is a line of Logarithmic Sines, marked
App, Avr. (for apparent altitude.) This line beging at 5°, and increases towards
the right hand up to 90°; each degree from 5° to 20° is divided into 12 parts,
so that each division is equal to 5 minules of a degree; from 20° to 40° each
division is 10 minutes: from 40° to 60° each division is 15 minates; from 60°
to 70° each degree is divided into 2 parts or to 30 minutes; from 700 to 859
éach division is a degree; and there is no division between 85° and 90°.

VI On the lower fixed part is a line of numbers, marked Corz. (for Correc-
tion.) This line commences at the left hand ; the first division is 1 minute, and
the last or right hand division is 1° 40, The minutes are subdivided as fol-
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lows : from 1’ to 20’ each minute is divided into 12 parts, so that each division
is equal to 5 seconds of correction ; from 20/ to 50’ each minute is divided into
6 parts or to 10 seconds; from 50’ to 1° 20" each minute is divided into 4 parts
or to 15 seconds; and from 19 20" to 1° 40’ each minute is divided into 3 parts,
hence each part is equal to 20 seconds.

VIL. On the fixed part below the line of correction is the complement of the
correction to 2°; this line is marked Come. Corr. The right hand division is
20 minntes, and the left hand one 1° 59; and all the numbers in this line are
respectively equal to what the numbers on the line of correction which are at the
same vertical lines want of 2 degrees; thus, the number on the line of correction
being 40 minutes, the number on the complement of correction is 1° 20’ ; or, if
the number on the line of correction be 1° 10/, the number on this line is 50 mi-
nutes, and so on; also, if the number on the line of correction he 42’ 30", the
number on this line will be 19 17" 30", the two numbers together being always
equal o 2 degrees.

On the side marked TivMe SIDE are the following lines :

I. On the upper fixed part is a line of Logarithmic Co. Sines, marked Hary
Sum, beginning at 0° at the right hand, and divided as follows : from 0° to 5°
there is no division; from 5° to 20° each division is a degree ; from 20° to 30°
each degree is divided into 2 parts or to 30 minutes; from 30° to 50° each di-
vision is 15 minutes 3 from 50° to 70° each degree is divided into 6 parts or to
10 minutes ; and from 70° to the left hand division (viz. 89° 25") each degree is
divided into 12 parts, so that each division is equal to 5 minutes.

II. On the upper edge of the slide is another line of Co. Sines; marked Law.
(for Latitude,) 'This Iine is divided and numbered exactly in the same manner
as that on the fixed part.

III. On the lower edge of the slide is a line of Logaritbmic Sines, marked
Diwy. (for difference.) This line begins at the left ]mn_d at 0% 35/, anq inereases
towards the right up to 907; from the beginning of this line up to 20° each de-
gree is divided into 12 parts, so that each part is equal to 5 minutes ; from 20°
to 40° each degree is divided into 6 parts or to 10 minutes ; from 40° to 60° each
division is equal to 15 minutes ; from G0° to 70° each division is 30 minutes:
from 70° to 85° each division is a degree; and there is no division betwoen
85% and 90°,

1V. On the lower fixed part, adjacent to the slide, is a line marked Time P, M.
This is a line of versed sines divided into time: from the left hand up to 4h, each
minute of time is divided into 2 parts or to 30 seconds; from 4h, to 6h. each
division is 1 minute of time ; from 6h. to 8h. each division is 2 minutes: from
8h. to 11h. each division is 4 minutes ; and from 11h. to 12h. each division is
20 minutes of time.

V. Below the last mentioned line, is a line marked Trme A. M. This line is
of the same nature as the last, and the hours, &c. on this are respectively the
complements to 24h. of the hours, &c. immediately above them; that is, when
the hour on the P. M, line is 4, the hour on this is 20 ; or, if the time on the
P. M. line is 2h. 35m. the time on this will be 21h. 25m, and so on. The divi-
sions for the minutes, &e. on the P. M. line answer for this line, observing fo
reckon from right to left; thus, if the time pointed out on the line above be
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3h. 17m. 30s., the time on this will be 20h. 42m. 30s. The houts, &e. on this
line are for astronomical time ; if eivil or nautical time be wanted, reject 1_‘.21\.
from the time given by this line; the remainder will be the civil or nautical

time A. M.

The sliding brass clasp contains the DreLINATION. This is a portion of a
line of Co. Sines. The left hand edge of the clasp is 0°; the first division from
this towards the right is 5% from 5% to 15° each division is a degree ; from 15
to 32° each division is half a degree or 30 minutes.

DESCRIPTION
TWO FEET SCALE,

The lines on this scale are of the same nature as those already described in the three fect
scale, and are marked in the same manner.  The description begins as before on

the Lux AR SIDE.

1. Fach degree of the App. Disr. on the fixed part, from 28° to 80°, is di-
vided into 6 parts, so that each part is 10 minutes of a degree ; above 80° each
division is 5 minutes,

_ II. Each minute of Moox’s Hor. Pax. on the fised part, and also on the slide,
is divided into 4 parts or to 15 seconds,

 IIL. The Apr. DisT. on the slide. From 28° to 40° each degree is divided
into 4 parts, or to 15 minutes of a degree ; from 40° to 60° each division is 30
minutes : from 60° to 80 each division is a degree ; the division between 80° and
85¢ is at §2° 30, and there is no division between 85° and a0°.

1V. The Apr Arts. From 5° to 10° each degree is divided into 12 parts, or
to 5 minutes of a degree; from 10° to 20° each division is 10 minutes ; from
200 to 40° cach is 15 minutes ; from 40° to 90° the divisions are the same as
those in the line last described.

V. The line of Conr. From 1 to 10 minutes each division is equal to 5 se-
conds of Correction ; from 10’ to 30" each division is 10 seconds 3 from 30’ to 50
each minute is divided into 4 parts, or to 15" ; above 50’ each division is 30 se-
conds of Correction.

VL The Cosr. Corn. This line will be easily understood by referring to the
description of the corresponding Ine on the 3 feet scale.

The TiME SIDE,

I The Harr Sunm. The first division to the left of 0° is at 5% the division
between 5° and 16° is at 7° 30'; from 10° to 30° each division is a degrec ; from
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30° to 50° cach degree is divided: into 2 parts 3 from 50° to 70° into 4 parts ;
and from 70° to 86° inio 6 parts, or to 10 minutes ; fram 80° to the end of the
seale each division is 5 minutes of a degree,

II. The Lat, This line is divided and numbered in the same manner as the

Half Sams;

III, The Dirr. From the left up to 109 each division is equal to & minutes;
from 10° to 20° each is equal to 10 minutes; from 20° fo 40° each degree is
divided into 4 parts, or to 15 minutes; from 40° to 60° cach division is 30 mi-
nutes; from 60° to 80° each division is a degree; the division between 80° and
85° is at 82° 30'; and the division next to 90° is 85°,

IV. The Tive P.M. From the left up to 3h. each division is 30 seconds of
time; from 3h. to 5h. each division is a minute; from 5h. to Sh, cach division is
2 minutes; from 8h. to 10h. each is 4 minutes; from 10h. to 12h. each division
is 30 minutes.

V. The Trme A. M. This line has the same relation to the Time P. M, as
the corresponding line on the 3 feet scale, that is, the hours on the A. M. line
are merely the complements to 24h. of those on the P. M. line, and the minutes,
&ec. increase in a contrary direction.

VL. The DreviNarion on the brass clasp. The left hand edge of the clasp
represents 095 the firstdivision from this towards the right is 4°; from 4° to 10°
each division is 2 degrees; from 10° to 32° each division is a degree.

REMARKS.

L T the first rule for correcting the Lunar distances by the scale, the line of
Conr. is only to be used; the use of the Come. Corr. is explained afterwards,

II. The apparent time whether before or afler noon may always be found by
the P. M, line, for the time on that line is the horary distance of the observed ob-
ject from the meridian; therefore when the Sun is observed in the morning, the
time given on the P. M. line baiqff'; subtracted from 24h. gives the astronomical
time, or from 12h. gives the civil or nautical time. The line of time A. M. is
enly to save the trouble of these subtractions.

IT1. If any difficulty be found in setting by hand a particular part of the slide
exactly to any given place on the fixed part, ‘it may be very easily and accurately
done, by striking with any small thing (such as a pen knife) on the end of the
slide, or the fixed part, according as you wish the slide to move to the left or
right; and in reading off the corrections, &e. it will be found useful to trace the
divisions with the point of a pen-knife, or any thing else with a sharp point,

IV. On the lines of Sines and Co-sines, the space that is befween 90° or 0°,
and the first division towards the left is always equal to 579; but a degree next to
90° or 0° takes up a much less part of that xpace than a degree next to 85° or 5°
that is, 86° is farther to the right of 85° than 89°is to the left of 90°; and sup-
posing the whole space to be divided into 100 parts; then on the lines of Sines
the number of those parts reckoned to the right from 859, which the higher de-
grees will occupy respeetively, is nearly as follows, 86° — 36, 87° = 63,
88° = 84, and 89° = 96. And on the limes of Co-sines 1° will be 4 of the
same parts to the left of 09, 2° = 16, 3° = 37, and 4° = 64. It will be pro-
per to attend to these remarks on the space between 85° and 90°, when correct-
ing a distance between 85% and 95°; the line of Ape, Dist. on the slide being a
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line of Sines. And in finding the apparent time when the Latitnde of the place
of observation is less than 5%, the space between 0° and 5° on the line of LaT.
should be estimated in the pmportion here given, this heing a line of Co-sines.
Also the declination, when under 5°, must be thus estimated.

PROBLEM L

Given the Apparent Distance of the Moon from the Sun or a_fived Star, together
with the Apparent Altitudes of the objects, and the Moon's horizontal parallax, to
Jjind the true Distance.

RULE.

1. Set the Apparent Distance on the slide to the Moon's Hor..Par. on the fixed
part, then opposite to the Apparent Altitude of the Sun or Star is the first correc-
tion, which is always to be subtracted from the Apparent Distance.

9. Sat the Moon’s Hor. Par. on the slide to the Apparent Distance on the fixed
part, and opposite to the Moon’s Apparent Altitude is the second correction, which
is to be added to the Apparent Distance when less than 90°, but to be subtracted
when the Distance is greater than 90°

3. Take the third correction from Table VI corresponding to the given Distance
and Altitudes, this correction is always to be added to the Apparent Distance.

These 3 corrections being applied to the Apparent Distance will give the True
Distance.

N.B. When the Apparent Distance is greater than 902, subtract it from 180°,
and work with the supplement on the Scale.

EXAMPLE L

Suppose the Apparent Distance between the Moon and a Star is 60, the Ap-
parent Altitude of the Star 24°, and that of the Moon 16°, when the Moon's Hor.
Par. is 58': required the True Dislance.

Moon's Hor, Par. 58' 00" + =
S 0 il S
Apparent Distance 60 0 0
0 27 15

§tar's Apparent Altitude 24°0' First Correction
Muow’s Apparent Altitude 169 ¢ Second Correction + 9 14

Time Table VL. - - Third Corsection + 1 30
Sum of 4 Column - . - G0 10 44
Sum of — Column - - = — 27 15

- - 2 59-43 29

True Distance

The apparent distance 60° on the slide being set to 58" of hor. par. on the
fixed part, the first correction will be found, opposite to the Star's apparent al-
titude 24°, to be 27" 15"

Again, 58" of hor. par. on the slide being set to the apparent distance 60°, on
the fixed part, opposite to the apparent altitude of the Moon 16° is the second
correction 9’ 14"

fn Table VL. at apparent distance 60°% under 24°, the apparent altitude of the
Star, and opposite to 16°, the apparent altitude of the Moon, is 1’ 30% which is
the third correction.

If the work be arranged as above, it is plain from the Rule, that the first cor-
rection is always to be placed in the Minus column, and that the second cor-
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rection must be placed in the Plus column whe

n the appavent distance is /Jess
than 90°, but in the Minus column when the distance is greater than 90° ;

; also
that the third correction is always to be put in the Plus column, Then the sum

of the Minus column being subtracted from that of the Plus column, the re-
mainder will be the true distance.

EXAMPLE 1I.

Let the apparent distance between the Sun and Moon be 104°; the Sun's

apparent altitude 20°, and the Moon's 42° when the Moon’s hor, par. is 55':
required the true distance.

=
Boon’s Hor, Par. 55" 07 ks —
Ol O ¢ 0

Apparent Distance : - - 104 0 o

Sun’s Apparent Altitade  20° 0! First Correction — 19 23
Moun’s Apparent Altitude 42° ¢/ Second Correction — 911
From Table VI. - - Third Correction + 2 45

Sum of 4+ Column - - - 104 2 45| 28 34

Sum of — Column - B

= — 28 J‘l—!‘
True Distance - -

- 103 34 11

Here the apparent distance 104° being taken from 180° le

aves the supplement
76°3 then 76° on the slide being set to the hor. par. 55 on the fixed part,

opposite to the Sun’s apparent altitude 20° will be found the first correction
= 197°28%

Next, the hor, par. 55" on the slide being set to the su
76° on the fixed part, the second correction will be fou
Moon's apparent altitude, = 9’ 11",

In Table VI. at apparent distance 104°, under the Sun’s altitude 200 a

,» and op-
posite to the Moon's 42¢, is 9/ 52" but the distance being between the Sun and

Moon, the effect of the Sun's parallax on the distance is to be taken from
Table P. and applied 1o 2’ 52", which will give the third correction 2 45",
Table P. under the Sun’s altitude 20°, and opposite to the Moon's 40°, is 7
be subtracied from 2 42", as directed at the top of the table.

pplement of the distance
ind, opposite to 429, the

EXAMPLE III,
Suppose the apparent distance between the Moon and a Star is 520 45 307 ;
the apparent altitude of the Star 189 20, that of the Moon 56° 15 and her hor.
par. 56" 40 . required the true distance.

Moon’s Hor, Par, 56’ 40"

Apparent Distance » & = !
th“’ﬂ Apparent Altitade  18° 20’ First Correction —

oon’s Apparent Altitude 56° 15’ Second Correction-- 35 49
From Table VI, - - Third Correction 4 2 14
Sum of + Column - = S 53 23 33
Sum of — Column o * - — 22 23
True Distance & a - 53 110

The apparent distance 520 45/ 30"
56" 40", the first correction 22’ 237
apparent altitude.

Again, the hor. par, 56 40

on the slide being set to the hor, par.
will be found opposite to 18° 20/, the Star's

on the slide being set to the appareul distance
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42° 45' 30" on the fixed part, the second correction 35’ 49" is found opposite to
56° 15, the Moon's apparent altitude,

In Table V1. at the nearest apparent distance 52°, and under Star's altitude
18%, and opposite to the Moon’s 56°, is 2’ 17" of third correction; but under
Star’s altitude 20°, and opposite to the Moon's 56°, the third correction js only
2" 2"; therefore 3" is taken from 2' 17" for the 20’ which the Star’s altitude ex-
ceeds 18% which makes the third correction 2 14”. No allowance is required
for the odd minutes of Moon’s altitude, nor for what the given apparent distance
exceeds 52°, as both these will not cause an error of more than 1 in the true

distance,
EXAMPLE 1V.
Suppose the apparent distance is 77° 44" 4" between the Sun and Moon : the

Sun's apparent altitude 48° 18/, that of the Moon 22° 43, and the Moon’s hor.
par. 55 22" : required the true distance,

Moon’s Hor, Par. 55/ 291 -+ —-
Q 7 mlo 7 I
Apparent Distance - = = 77 44 4
Sun’s Apparent Altitude 48° 18! First Correction — 42 18
Moon’s Apparent Allitude 22° 43’ Second Correction + 4 39
From Table VI. - = Third Correction -+ 1 58
Sum of 4+ Column i - - 77 50 41
Sum of — Column = - a —f 42 18
True Distance - - - 77 823

_Here the given apparent distance on the slide being set to the hor. par.
55" 22", the first correction 42' 18 is found apposite to the Sun's apparent alti-
tude. Again, the hor. par. 55' 22" on the slide being set to the apparent distance
on the fixed part, the second correction 4' 397 is found opposite to the Moon’s
apparent altitude. :

. At apparent distance 76° (in Table V1.) the third correction for the given al-
Utudes is 1 58"; but at apparent distance 80%, the third correction for the same
a[t.ittlcle 18 2 5”; therefore 2" is to be added to 1/ 58" for 1° 44/ which the given
distance exceeds 76% so that 2 0" would be the third correction if the distance
were between the Moon and a Star, but the distance being between the Sun and
Moon, the effect of the Sun's parallax will be found in Table P. = 2", which is to
be subtracted from 2' 0", the remainder 1" 58" is the third correction to be ap-
plied to the apparent distance,

EXAMPLE V.

. Let the apparent distance between the Sun and Moon be 114° 50 427, the
nSuu‘:T. apparent altitude 38° 2, and the Moon’s 23° 30', when the Moon’s hor.
Par. is 58’ 49”: required the true distance.

P .
Moon’s Hor. PPar. 587 497 + =
o 1 #W|loi #w
Apparent Distance = = = 114 50 42
Sun’s Apparent Altitude 889 28" First Correclion — 40 19
Moon's Apparent Alfitude 230 30" Second Correction 4 10 47
From Table VI. - - Third Correction + 3 4
Sum of 4+ Column = 4 - 114 53 46) 51 ©
Sum of — Column - - - = 51 6

True Distance - . = 114 2 40




EXAMPLE VI

Suppose the apparent distance between the Moon and a Star is 45° 3’ 57°, the
apparent altitude of the Star 43° 13/, that of the Moon 669 24/, and the Moon's
hor. par. 61‘ 13" required the true distance,

3+ [= e

Moon's Hor, Par, 61° 13" el = el

[ o r;ﬁ_ﬁ}".

Apparent Distance Bl - - 15 3 57 /

Star's Apparent Altitude 43° 13’ Pirst Correction — | 59 12
Moon’s Apparent Altitude 66° 34’ Second Correction 4| 56 2|
From Table VL. - - Third Correction 4 39
Sum of + Column - = - TR

Sum of — Column - - . ;—-EL
Tme distance - - . 45 1 46

In the foregoing Examples, the corrections are all applied to the apparent
distance agreeable to the Rule; in these the line of correction has only been
used. The following method will be found rather shorter where the line of the
Comp. Cong. is used, and by that means all the corrections may be added to

the apparent distance.

RULE.

1. When the apparent distance is less than 90°, set the apparent distance on
the slide to the Moon’s hor. par. as befere ; then, instead of taking off the cor-
rection opposite to the apparent altitude of the Sun or Star, take off the com-
plement of the correction; add this, together with the second and third correc-
tions (found as before) to the apparent distance, the sum, rejecting 2 degrecs,
will be the true distance.

2. When the apparent distance is greater than 90°, take the complements of
hoth the first and second corrections from the scale; add these, together with
the third corvection, to the apparent distance, the sum, rejecting 4 degrees, will
he the true distanee. .

When the true distance is found in this manner, the number of figures re-
quired for reducing the apparent to the true distance is abont the same as is
necessary for reducing the observed distance between the Sun and Moon to the
apparent distance, and the time required to perform the one operation is neatly
the same as that required for the other. That this method may be well under-

stood, the foregoing six Examples are worked by it, that the reader may com-
pare them with each other, and see the reason of applying the complements of
the corrections from the scale, instead of the corrections, when it is wished to
avoid subtractions.

EXAMPLE I.

Moon’s Hor, Par. 580"

o .
Apparent Distance of Moon and Star - 60 0 0
Stur's Apparent Allitude 24°0' Comp. 1st Cory, 4 1 32 45
Moon’s Apparent Altitude 169 0" Second Corr,  + 914
From Table VI, - - Third Corr. e 130

Sum rejecting 2° = True Disiance - - 6943 29
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By referring to this example, as worked by the former method, it will be seen
that the first correction is 27’ 15" to be subtracted. Now it is plain that the re-
sult will be the same if the complement of 27° 15" to 2° (that is 1° 32/ 45") be
added to the apparent distance, and 2° rejected on that account. The apparent
distance hcing less than 90°, the second correction is the same as th'Dre, and the
third correction is always the same in both methods.

EXAMPLE I

Moon’s Hor. Par. 55107
(o] LA )

Apparent Distance of Sun and Star o 104 0 0
Sun’s Apparent Altitude 20° 0/ Comp. 1st Corr. 4 1 40 37
Moon's Apparent Altitade 42 0 Comp. 2d Corr. 4 1 50 49
From Table VI. - . Third Corr, = 2 45

Sum rejecting 4° = True Distance - P A B |

Here the apparent distance being greater than 90° the complement of the
second correction, as well as that of the first, is taken from the scale. Now the
first correction being 19" 23", its complement to 2° is 1°40° 37”; and the.second
correction being 9" 117, the complement of it to 2°is 1° 50" 49", These com-
plements, together with the third correction, being added to the apparent dis-
tance, give the sum 107° 34’ 117, and 4° being rejected from that, the remainder
103° 34" 11" is the true distance.

EXAMPLE IIi.

Moon's Hor. Par. 56 40" iy
& :
Apparent Distance of Moon and Star - 52 45 30
Sun’s Apparent Altitude 18° 20’ Comp. Ist Corr, 4+ 1 37 37
Moon’s Apparent Altitude 56 15 Second Corr. 35 49
From Table VL. - - Third Corr, 4 215
Sum — 2° = True Distance - - 53 111
v
EXAMPLE 1V.
Moon’s Hor, Par, 55! 221
o ' "
Apparent Distance of Sun and Moon 5 77 4 4

Sun’s Apparent Altitude 48018" Comp. Ist Corr. + 1 17 42
Moon’s Apparent Altitude 22 43 Second Corr.  + 4739

From Table VI. - - Third Corr. + 1 58
Bum — 20 — Tyue Distance - = 77 8 28

EXAMPLE V.

Moon’s Hor, Par, 58/ 49"

o] ot
Apparent Distance of Sun and Moon - 114 50 42
Sun’s Apperent Altitude 85928' Comp. st Corr., + 1 19 41
Moon’s Apparent Altitude 23 20 Comp. 2d Corr. 4+ 1 49 13
From Table VL. “ - - 3 4

Sum — 4° = True distance - - 114 2 40




EXAMPLE Vi.

Moon’s Hor. Par. 61718" :

Apparent Distance of Moon and Star - 25 B.5T
star’s Apparent Altitude 44° 15" Comp, 1st Cozr. 4+ 1 048
Moon's Apparent Altitude 66 34 Second Coir. i
Time Table VL. - - Third Corr. + 59

i
T
=

Sum — 2° — True Distance - 45 1 46

REMARKS.

I. The scale is not adapted for distances less than 2 °, nor for altitades less
than 50; indeed neither altitude should be less than 6°, on account that the
third corrections in Table V1. are not given for lower altitudes, although an al-
lowance might be easily made in the third correction for an altitude between 5
and 6 degrees; but low altitudes should be avoided, if possible, in the practice
of the Lunar Observations, as they may cause a considerable error in the distance,
from the uncertainty of the refraction near the horizon.

1L If, when the Moon’s hor. par. on the slide is set to the apparent distance
on the fixed part, the Moon's apparent altitude be found to the left of 1 minute
of cotrection, it shows that the second correction is less than 1 minute. The
number of seconds in this correction is to be found as follows :

Make a mark at the point of the slide that is opposite to 1 minute of correc-
tion: shift the slide to the right, until that point be opposite to 10 minutes of
correction; then take off the carrection opposite to the Moon's apparentaltitude;
divide the correction by 10, the quotient will be the number of seconds contained

in the second correction. For example:

Suppose the apparent distance is 88° 50', the Moon’s apparent altitude 15°, and

the hor. par. 56'; what would be the second correction?

& Here, when 56’ of hor. par. on the slide is set to 88° 30' on the fixed part,
15° of altitude will be found to the left of 1 minute of correction, and the point
of the slide that is opposite to 1 minute is 43° of altitude nearly. Now, 43° be-
ing set to 10 minutes of correction, opposite to the Moon's apparent altitude
15°, will be found 3’ 47, and this, divided by 10, gives 227.7 (or 23" nearly) of
second correction.

between 88°% 40" and 91° 20', the second

1I1. When the apparent distance is
le, but must be found by Table V.—Bee

correction cannot be found by the sca
the explanation of that table in the page opposite to it.

PROBLEM II.

Given the Latitude of a Place, together with the Sun's true altitude and declination,
to find the Apparent Time of observation.

1. Add together, the Sun’s altitude, Polar distance, and the Latitude of the
place of observation find the Half Sum, and the Difference between the Half

Sum and the San’s altitude.
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2. Set the left hand edge of the sliding brass plate to the Harr Sum on the
fixed part.

3. Set the Latitude on the 8lide opposite to the Declination on the brass
plate; then opposite to the Difference on the Slide will be found the Apparent
Time on the fixed part.

EXAMPLE I

In Latitude 42° 0' N, when the Sun’s declination is 10° N. and his true alti-
tude 34° 0": requited the apparent time P. M.

o ’
Sun’s frue altitude - = 4 0
Sun’s Polar distance - -~ 80 0
Latitude - - - - 420
Sum - - - - 156 0
Half Sum - - - 78 0
Difference - = - 44 0 Apparent time, 3h. 31m, 05, P, M.

. Here the Half Sum of the Latitude, the Sun’s polar distance, and altitude, is
78° 0, and the difference between this and the Sun’s altitude is 44° (/. Now,
the left hand edge of the brass clasp being set to the Half Sum 78° on the
fixed part, and then the Latitude 42° on the slide being set opposite to the De-
clination 10° on the brass clasp, o posite to the Difference 44° 0 will be found
3h. 3lm, 0s. the apparent time P, RI

EXAMPLE 1L

. Suppose that in Latitude 29° 30’ 8. when the Sun’s declination is 19° 30’ N.,
his true altitude is found to be 22° 0/ east of the meridian - required the apparent
time of observation,

Q I

S:uu:s irue altitade . & 22 0
buL! s Polar distance - 109 30
Latitude - - - - 29 30
Sum & L,

‘ B L S
:f_ul_t Sum - - - 80 %0
Differenee = - - 58 30 Apparent time, 20h, 44m, 14,

The left hand edge of the brass plate being put to the Half Sum 80° 30 on
t}m_ﬁxn:d part, and then the Latitude 29° 30' on the slide being set to the Decli-
Ration 197 30’ on the brass slide, opposite to the Difference 58° 307 on the slide
s the apparent time 20h, 44m, 165, on the A. M, line: this is astronomical
’;llum. If civil or nautical time be required, reject 12h., and the remainder,
U 4dm. 16s. will be the time required.

_ 1f the time opposite to the difference 58° 30' were taken from the upper or
L. M. Tine, it will be 5h. 15m. 44g,, and this being subtracted from 24h. the re-
ainder will be 20h, 44m, 16s. as before. The time given by the P. M. line

“ig always the horary distance of the Sun from the neavest noon.
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EXAMPLE IIL

Tn the afternoon, in Latitude 34° 53' N. the Sun’s true altitude was 14° 56/,
and at the same time his declination was 16° 41’ 8, : required the apparent time
of obseryation.

Q 4
Sun’s true altitude - " 14 56
Sun’s Polar distance - - 106 41
Latitude - a - - 34 53
Sum - - - - 1566 30
Half Sum - - - 78 15
Difference - - - 6319 Apparenttime, 3h.50m. 7s. P. M.

EXAMPLE 1V.

To find the apparent time A. M. or P. M. let there be given,

o '
The Sun’s true altitude - 28 A7
The Sun’s Polar distance - 78 44
And Latitude - - - 56 34
Sum - - - - 164 5
Half Sum - - - 82 2%
Difference - - 53 15} App.time A.M.20h. 24m, 273, or P.M. 3h. 35m. 33s.

PROBLEM III.

Given the true altitude, together with the right ascension and declination, of a Star,
the Latitude of the place of observation, and the right ascension of the Sun, at the
time the Star's altitude is observed, to find the Apparent Time of observation.

RULE.

With the Latitude of the place of observation, the Star's true altitude, and de-
clination, find the Star's meridian distance in the same manner that the Sun’s
meridian distance is found by the last Problem, always taking the meridian dis-
tance from the P, M. line when the Star is observed West of the meridian, but
from the A. M. line when the Star is observed East of the meridian,

Then to the complement to 24h. of the Sun’s right ascension, add the Star's
right ascension, and its meridian distance; the sum (rejecting 924h, or 48h. if
necessary) will be the apparent time of observation.

EXAMPLE I.

In Latitude 33° 51" N. the true altitude of Regulus, observed west of the me-
ridian, was 39° 21, and at the same time the Star’s declination was 12° 50" N.,
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its right ascension 9h. 58m. 51s.,, and the Sun’s right ascension 3h. 22m. 8s.:
required the apparent time of observation.

(s} ’
Star’s true altitude 30 21 he e s,
Star’s pular distance 77 10 24 0 o
Latitude 33 51 Sun’s R. A, - — 2R Ns
Sum - = = 150 22 Comp. of Sun’s R, A, 20 37 52
Half Sum = = 75 11 StaraR.A. - 4+ 958 51
Difference - - 35 50 Star's merid, dist. 4 323 4
Sum — 24h, = Apparent time - - - 10 0 27

The operation for finding the meridian distance of the Star by the Scale, is the
same as it would be to find the apparent time P. M. if the Sun’s true altitude
were found to be 39° 217 west of the meridian, and his declination, and the lati-
tude of the place, the same as here given. Now,_ the complement to 24h. of the
Sun’s right ascension is 20h. 37m. 52s., to which the Star's right ascension
Oh. 58m., 51s., and its meridian distance 3h. 23m. 44s. being added, the sum is
34h. Om. 27s., from which reject 24h., the remainder 10h, Om, 27s. is the ap-

parent time of observation.

EXAMPLE IL

In latitude 23° 31’ S. the true altitude of Rigel observed east of the meridian
was 28° 42'; at the same time the declination of the star was 8° 25’8, ; its right
ascension 5h. 5m. 55s.; and the Sun’s right ascension 12h, 49m. 31s. : required
the apparent time of observation.

o !

Star's true altitude 28 42 b, m, s
Star’s polar distance 81 35 : 24 0 0
Latitude 23 31 Sun’s R.A. - — 12 49 31
Sum 2 - 133 48 Comp, of Sun’s . A, 11 10 29
Half Sum - = 66 54 StarsR. A, - + 5 6558
Difference - : 35 12 Star’s Merid. Dist, 4 19 50 51
Sum — 24h, = Apparent time - - = =ik 13 g 1

“Here because the star is observed to the eastward of the meridian, its meridian
distance 19h. 50, 51s. is taken from the A.M. line; the complement of the
Sun’s right ascension is 11h. 10m. 29s.; and the sum of this, the star's right
ascension and meridian distance is 36h. 7m. 15s.; from which 24h. being sub-
tracted, the remainder 12h, 7m. 15s. is the apparent time of observation.

REMARES.

I. What is called the star's meridian distance in the foregoing Examples, is
always the horary distance of the star reckoned to the westward of the meridian.
ence, when the star is observed in the western hemisphere, its meridian dis-
tance will be less than 12h.; but when the observation is made in the eastern
hemisphere, the star's horary distance from the meridian, reckoning to the west-
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ward, must be greater than 12h.; for it is the complement to 24h. of the horary
distance of the star to the eastward of the meridian.

TL Tt might be of advantage if the Nautical day were made to agree with the
Astronomical day, as mistakes sometimes take place, from the former being 24h.
in advance, with respect to the latter. If the hours of the Nautical day be con-
tinued to 24h. from noon to noon, that is, calling 8 P. M. 8b., and 8 A. M. 20h.,
and so on; then Nautical time is changed into Astronomical time, by merely al-
tering the date to the preceding day. Thus, Jan. 10, at 9 A. M. Nautical time,
will be Jan. 9, at 21h. Astronomical time. When apparent time is mentioned in
any part of these directions, the apparent Astronomical time is always to be un-
derstood, unless where otherwise expressed.

In the following examples of finding the Longitude by Lunars, a set of dis-
tances, with the altitudes of the objects observed at the same time, are supposed:
to be taken down on a slate, or a piece of paper; the observed distance and alti-
tudes are the means of the observations as given by the instruments, corrected by
the index errors, if any.

It is supposed that the reader is acquainted with the usual methods of finding
the proportional parts of the variation in the Sun's declination, &e. in 24h. for the
given Greenwich time, or the parts of the variation of the Moon’s semidiameter or
bor. par. in 12h. for any given time at Greenwich, past noon or midnight. These
proportional parts may be easily and correctly found on the Luxar Sioe of the
Scale, by attending to the following directions.

The minutes on the line of Correction may be esteemed as hours, and then the
seconds of correction become minutes of time; or the minutes of correction may
be esteemed as seconds of the circle, and then the seconds of correction are to be
reckoned thirds of the circle.

1. To find the Correction of the Sun’s declination for a given time past noon.

RULE.

Set 30° of alt. on the slide to 24’ of correction, and esteeming the minutes of
correction as hours, make a mark on the slide opposite to the given time past
noon.  Then set 30° of alt. on the slide to the change of the Sun’s declination in
24h., and opposite to the mark that was made on the slide, wi']i be ffmnd the pro-
portional part of that change for the given tinie past noon, which being added to,
or subtracted from the Sun’s declination for the preceding noon, according as itis
increasing or decreasing; the sum or difference will be the declination at the given
tune.

EXAMPLE.

Suppose the Suu’s declination be found on any day in the Nautical Almanac
= 14° 10/ 15", and on the following day it is 14° 28 55", what would be the
Sun’s declination at 9h. 35m. Greenwich time.

Here the change of the Sun's declination in 24h. is 18 40" Aud_.'i ° of alti-
tude being set to 24" of correction, make a mark on the slide opposite to 9’ 35"
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= 9h. 35m.) then set 30° of alt. on the slide to the change of declination in 24h.
(= 18’ 40”) and opposite to the mark on the slide will be found 7' 27, the pro-
portional part required, which is 1o be added to 14° 10’ 15", hence the declina-
tion at Oh. 35m. will be 14° 207 42",
In this way the proportional part of the variation of the Sun’s declination may
be found to the nearest second. And in the same manner the proportional part
of the increase of the Sun's right ascension in 24h. may be found fo the neavest

half second, for any given time past noon.

EXAMPLE.

Suppose the increase of the Sun's right ascension in 24h. is 3m. 55s. what
would be the proportional part for 17h. 15m.? ;

Thirty degrees of altitude on the slide being set to 24" of correction, and a
mark made on the slide opposite to 17" 15" (= 17h. 15m. the time past noon),
and then 30° of altitude set to 3m. 65s., (the increase of right ascension in 24h.)
the mark on the slide will be opposite to 2' 49, or 2m. 49s., which i the pro-
portional part required for 17h. 15m,

II. To find the proportional part of the variation of the Moon’s semidiameter
or horizontal parallax in 12h. for any given time past noon or midnight.

RULE.

Set 10° of altitude on the slide to 12’ of correction, and make a mark on the
slide opposite to the given time past noon or midnight, (estceming the minutes of
correction as hours, and the seconds as minutes of time as before), then set 10°
of alt. on the slide to the variation of the Moon’s semidiameter or hor. par. in
12h., and opposite to the mark on the slide will be found the proportional part
required. Here the minutes of correction are to be used as seconds of variation.

EXAMPLE.

Let the variation of the Moon's hor. par. in 12h. be 16", what would it be in
7h. 40m. ?

Here 10° ?f alt. being set to 12 of correction, and a mark made on the slide
apposite to_'? 40" (or 7h. 40m.), and then 10° of alt. set 1o 19 (or 19" of varia-
tion) opposite to the mark on the slide is 12/ nearly, which is to be called 127, the
proportional part required. :

1t may he'observed that any other particular division on the line of altitudes
may be used in place of 30° or 10°, these being merely used as appearing the
most convenient in the foregoing problems for setting to 24’ of cm'rection? this
lﬂm;._" esteemed 24h., or to [2' esteemed as 12h.  These proportional parts may
f;is? be .fmmd on the line of correction with a pair of compasses, in a manner
T“dl must be obvious to any person acquainted with the use of the line of
umbers on Guater's Scale,

i T pE—— e e Wy B
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EXAMPLE L

Estimated Nautical Time of obs, at Ship. | Latitude.

Lon. per Acet. | Heightof the Eye.

1821, July 5th, at 2h. 20m. P. M. 6° 46’ N. | 200 15" W, 15 Foet.
h.m, Q ¢ W
Estim, Astron. time at Ship, 4thJuly 2 20  Sun’s Declin. for Greenwich time 22 54 0 N,
Longitude in time, W, - + 121 Moon’s Semid. for  do. do. 15 0
—— Moon's Hor. Par, for do. do. 55 3

Fstim, time at Greenwich - 3 41

o+ u o ¢
Obs. dist. Sun and Moon’s nearest limbs 59 57 00 Obsd. alt. Moon’s up. limb 65 13
Sun’s Semidiameter al = s 4 15 46 Semid. +dip . - —19
Moon's Semidiameter - - - 4+ 15 0
Moon's Augmentation of semid. - + 14 Moon’s Apparent Alt. 64 54
Apparent distance - - - - 60 28 00 @ 1
Sun's App. alt. 52°25' Comp. Istcorr.- 1 9 52 Obsd. alt. Sun'slowerlimb 52 18
Moon’s App. alt. 64 54 Secondcorr. 4 28 14 Semid. — dip - - 4 12
From Table VI. Third corr. <= 1 1 5 -

—_— Sun’s Apparent Altitude 52 25
Sum — 29 — True distance - - 60 T 7 Sun’s Corr. in Altitude — 1
Dist, in N. A, at ITIL - - - 59 48 11
Dist. in N. A. at VI. - - - 61 12 28 Sun's True Altitude 52 24

e i Sun’s Polar distance 67 6
First diference - - - - 0 18 56P.L. 9780 Latitude - - 6 46
Second difference - - - - 1 24 17P.L. 3205

h.m, s, Sum - - < 126 16
App. time at Greenwich - - - 3 40 260P.L. 6485 Half Sum - 63 8
App. time at Ship -~ - - - 22116 - - - - Difference - - 10 44
Longitude in time - - - - 1 19 10 = 19° 47 30" W.

Here the true distance is found in the manner explained at page 8, so as to
make all the corrections additive to the apparent distance; As the true distance
is greater than the distance in the Nautical Almanac at 3h. and less than the
distance at 6h., the apparent time at Greenwich must be greater than 3h. and
Jess than 6h., and the time after 3h. may be found by the Rule of Three : Thus,
As the difference of the two distances taken from the Nautical Almanac is to 3h.,
so is the difference between the true distance and the first distance taken from
the Nautical Almanac, to the Proportional part of time, The foregoing example
would stand as follows, As 1° 24' 17" = 3h. 2 : 0° 18’ 56” : Oh. 40m. 26s. But
this proportional part is got with much more ease by the excellent table of Pro-
portional Logarithms which was constructed by Dr. Maskelyne, particularly for
that purpose. In this, as well as in the following examples, the time over the
first distance taken from the Nautical Almanac is added to the proportional part
of 3h. as found by Proportional Logarithms, which gives the apparent time at
Greenwich when the observation is made.

The apparent time at the ship is found from the Sun’s altitude by Problem 11.,
and this time being less than the time at Greenwich by 1h. 19m. 10s,, the Longi-
tude at the place of observation is therefore 19° 47’ 30" W,

The mode of finding the proportional part of 3h. by Proportional Logarithms
is perhaps the best that can be given for the purpose. But this proportional
part may be very easily found by the Scale, as follows:




RULE.

Set 90° of altitude on the shide. opposite to the second difference on the line of
correction, and mark the point of the slide that is opposite to the first difference ;
then set 902 of altitude to 1© 30" of correetion, and opposite 1o the mark on the

slide will be found half the proportional part of 3h.

EXAMPLE.

Let the first difference be 0° 18' 56", and the sccond difference 1° 24 17",
what would be the propcrtiona] part of 3h.?

Set 90° of altitude to the second difference 1° 94’ 17" on the line of correction,
and make a mark at the point of the slide that is opposite to the first difference
(18' 567); then put 90° of altitude to 19 30' of correction, and opposite to the
mark on the shde will be found 20 137, the double of which is 40 26" or
40m, 26s. the proportional part required.

When the second difference is greater than 1¢ 40', it will be necessary to set
90° of altitude to half the second difference 3 then the slide being marked op-
posite to the first difference, set 90° of altitude to 45° of correction, and opposite
to the mark on the slide will be half the proportional part of 3h. as hefore.

EXAMPLE 1.

et

N e
gstimated Nautical Time of Obs. at Ship. | Latitude. i Lon. per Acct. I Height of the Eye.
f“tr“_!-‘ 1) x

1821, Dec. 4th, at sh. om. P. M.

l 349 4" 8. I 479 30" E. l 14 Feet.

v

(#]
Tstim. Astron. time at Ship, 3d Dee. 5 00 Sun's Declin. {or Greenwich time 22 8 0 N.
_ 3 10  Moon's Semid. for do, do. 16 3

Longitude in time, E. - 3
: - Moon’s Hor. Par. for do. do. 45 43
Estimated time at Greenwich 1 50
Q L (o] ¢
Obs. dist. Sunand Moon’s nearest limbs 103 4 00 Obsd. alt. Moon’sup. limb 45 54
Sun’s Semidiameter E _ 3 4 16 16 Semid. 4 dip - - — 19
Moor’s Semidiameter = - - 1 16 3 -
Moon’s Augmentation of semid. -+ 12 Moon's Apparent Alt, 45 35
Apparent distance - - - 103 36 3] O
Sun’s App. alt.  24° 56! Comp. Isteorr. 4 1 34 27 Obad. alt. Sun’slowerlimb 24 43
Moon's App. alt. 45 35 Conmp- 2d corr.4 1 49 49 Semid. — dip - 3 + 13
From Table VL. Thixd corr. 4 234
Sun’s Apparent Altitude 24 56
Sum — 4° = True distance - - 103 § 1 Sun’s Corr, in Altitude — 2
Dist. in N. A. atnoon - - . 102 6 32
Dist.in N. A, at IILh. - = . 103 43 80 Sun’s True Altitade 24 b4
_— Sun’s Polar distance 67. 52
First difference e - . - 0 56 49P.L. 5008 Latitude - - 34 4
Second difference - - - - 1 36 55P.L. 2687 ==
h, m. 8. Sum - « . 126 50
App. time at Cireenwich 1 45 29P.L. 2321 Hall Sum - 63 25
45629 - - - - Difference - - 3831

App- time at Ship -

—_—

Longitude in time - - - - 311 0=47° 45' E.

D
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EXAMPLE IiL

Estimated Nautical Time of Obs. at Ship. | Latitude, ( Lon. per Acct, ‘ Height of the Eye.

1822, June 61h, at 0h, 30m. A. L. | 23930/ N. l 36° 457 W. l 15 Feet.
h. m. h. m. s.
Estim. Astron. time at Ship, 5th June 12 30 Sun’s R, A, at noon, 5th June - 4 51 22
Longitude in time, W. - + 227 Add for 14h. 57m, - - 2 34
Estimated time at Greenwich 14 57 Suri’s R, A, at time of obgervation 4 53 56
o r
Moon’s Hor. Par, at Greenw. time 54’ 18" 0bs. alt. Moor’slower limh 37 25
2 i} Semid, — dip - 4+ 11
Obs. dist. of Star from Moon’s far. limb 67 39 10 n _
Moon’s Semid. at Greenw. time 14° 477 ) 14 56 Moon’s Apparent altitude 37 36
Augmentation - - g e
Apparent distance = = 67 24 14 Obs.alt. of Sp, Vir, W of mer, 21 18
Star’s App. alt, 21° 14’ Comp. Istcorr. 4 1 38 42 Dip - - — 4
Moon’s App. alt. 37 36 Second corr, 4+ 13 47 _—
Trom Table VI, Third corr. + 142 Star's Apparent altitude 21 14
_— Refraction - - — 2
Sum — 2% — True distance “ 67 18 25

Dist. in N. A, at XIL h, - - 65 52 24 Star’s True altitude - 2112
Dist. in N. A. at XV. h. - - 67 22 13 Star's Polar distance 100 14
v Latitude - - 23 30

Fivst difference - - - - 196 1P.L.3207
Second difference - - - - 1 29 49 P.L. 3019 Sum - - - 144 56
h.m, s. = Half 8um - - 72 28
App. time at Greenwich - 14 64 22 - - PL. 0188  Difference - - 51 16
App. time at 8hip - - 12 27 24 h. m, s,
—— Star’s Meridian distance 4 5 28
Longitude in time - - 2 24 58362 14Y'W. Star’s Right ascension - 13 15 52
Comp.(to24h Jof SunsR.A.19 6 4

Sum — 24h. = App. lime 12 27 24

Note. Tables of the Distances of the Moon from the Planets Venus, Mars,
Jupiter, and Saturn, have been lately published at Copenhagen, under the direc-
tion of the celohrated ScHuMAcHER, Professor of Astronomy at the University of
that place. These Tables are adapted to the meridian of Greenwich, and the
directions for their use are in English,

An apparent distance of the Moon from a Planet is reduced to the true distance
in the same manner as a distance between the Moon and a fixed Star, execpt the
small eorrection for the effect of the Planet’s parallax on the distance. This cor-
rection may be found as follows: With the apparent altitude of the Planet used,
as if the distance were between the Sun and Moon, take the effect of the Sun’y
parallax from Table P, multiply this by the horizontal parallax of the Planet, and
divide the product by 9, the quotient will be the effect of the parallax of the Planet
on the disianee, which is to be added to, or substracted from the Third Correction,
(or the apparent distance) according as the effect of the Sun's parallax should be
applied for the same distance and altitudes. The horizontal parallaxes of the
Planets are given in Scuumacaer’s Tables, and also their Right Ascensions and
Declinations, 80 that the Apparent Time may be very correctly ascertained from
the altitude of a Planet.




ON FINDING THE

LONGITUDE AT SEA

By Chronometers.

Ix finding the Longitude by a Time-keeper, if 1s necessary that its error for
mean time at the meridian from which the Longitude is to be reckoned should
be known, at the time the Longitude is to be found, which error being applied
to the time shown by the Chronometer when an observation is made for the pur-
pose of finding the time at the Ship, will give the mean time at the first meridian
at the instant of observation. The difference between this time, and the mean
time found at the ship, will be the Longitude in time, which will be East or West
accgrqmg as the time at the Ship is greater or less than the time at the first
meridian, Hence, if Time-keepers could be made to go exactly to mean time,
Or to measure an equal portion of time during every mean day, no other method
of finding the Longitude would be required. But it is well known that even the
best Chronometers are liable to alter their rate of going; therefore entire de-
pendance should not be placed on any Time-keeper during a long voyage. A
lime-keeper is, however, of great utility to the practical Navigator both in long
and short voyages; for during a long voyage its error can be often ascertained
by Lunar Observations, and then the Longitude may be correctly found by the
watch when observations of the Lunar Distances cannot be had for that purpose.

In the following Examples the apparent time is found by Problem T1. or ILL
according as the time is to be inferred from the altitude of the Sun or a Star,
%Ihe _@eclination of the Sun, and the equation of time, may be taken from the,
i a“t'lcf} Aiﬂ_lans:c for the time at Greenwich, as given by the Chronometer when

1@ observation is made. But when the Sun’s right ascension is to be found,
ﬂ‘e_ mean time at Greenwich should be reduced to the apparent time, by applying
to 1t jche equation of time, wigh a contrary sign to that which is given in the
Nautical Almanac, and then the Sun's 1:ight ascension i¢ to be found to the
Greenwich apparent time. Fhis may be done by the Scale, as explained at
page 15. The necessary correction of the Sun's declination, and also that of the
equation of time, may generally be made at sight with sufficient exactness, or the
]:]IOport;oual parts of the variation of these in 24 hours may also be found by

e Scale.

EXAMPLE L.

I Suppose on the 2d September 1821, about 3h. 30m. P. M. nautical time, in
tfatlt‘ude 98° 42’ .N., {}nd Longitude by account 38° 30’ W. that the altitude of
the Sun’s Jower limb is 37° 2/ and the time by a Chronometer when the altitude

1S observed is 4h. 53m. 21s., the error of thé Chrenometer for mean time at
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Greenwich 1h. 8m. 34s. slow: height of the observer’s eye 16 feet: required
the longitude of the ship.

h.m. s. c
Time of obs, by Chronometer 4 53 21 Obs. alt. of Bun’s lower limb 37 2
Chron slow for M. T, at Greenwich 4+1 8 34 Sun’s Semid. —dip and corr, of alt. 4 11
M. T. of obs. at Greenw, Ist Sept. 6 1 55 Sun’s True alfitude “ - 37 13
Sun’s declin. at Greenwich time 82 14'N.  Sun’s Polar distance - - 81 46
Latitude - - - 28 42
Sum " : - - 147 41
h.m. s Half Sum . = - 73 504
Apparent time at Ship - . 3 27 28 Difierence u i - 36 371
Eqguation of time - - S 12
Mean time at Ship - - - 3 27 16
Mean time at Greenwich < 6 155
Longitude in fime - - - 2 34 39 =38°39/45" W.

Instead of applying the equation of time to the apparent time at Ship, it may
be applied with a contrary sign to the mean time at Greemyich, which will give
the apparent time at that place; the difference between which, and the apparent

time at Ship, will be the Longitude in time.

EXAMPLE 1l.

On the 9th Decomber 1821, at about 4 P. M. nautical time, in Latitnde
36° 6' 8., and Longitude per account 53° E., the observed altitude of the Sun’s
Jower limb was 35° 13, at the same instant the time by a Chronometer, which
was fast for mean time at Greenwich Oh. lm. 24s., was Oh. 30m. 4s.; height of
of the eye 12 feet: required the longitude of the ship at the time of obser-

vation.

o a
Sun’s declin, at Greenwich time 22 45 8. Obs. alt. of Sun’s lower limb 35 13
h. m, 8. Sun's Semid.— dipand eorr. of alt. 4 12
Time of obs. hy Chronometer - 030 4
Chron. fast for M,'T, at Greenwich — 1 24 Sun’s True altitude = - 35 95
— —  Sun’s Polar distance ol g ST S
M. T. of obs. at Greenwich 8th Dec. 0 28 40 Latitade - - 2 - 36 6
Equation of time (for sub.) add - 7 50
Tl Sum - - ¥ & - 138 46
Appareat time at Greenwich - 0 36 30 Half Sum = ~ - - 69 23
Apparent time at Ship o s 4 721 Difference « » S - 69 23

iy

Longitudein time - - - 3 30 51 =52°42' 45" E,
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EXAMPLE IIL

July 7, 1822, about 9h. 40m. P. M. nautical time, in Latitude 35° 32" N. and
Loneitude by account 10° W. the observed altitude of Areturus west of the me-
ridian was 52° 40" when the time by a Chronometer was 12h, 11m. 22s., the
error of the Chronometer for Greenwich mean time 1h. 46m. 24s. fast, and the

height of the observer’s eye 17 feet: required the longitude of the ship.

h., m. s.
Sun’s R. A.atnoon, 6thJuly 6 59 50
Correction for 10h. 20m. - 4 146
h., m. s. Sun’s R. A. at time of obs. 7 136
Time of obs, by Chronometer - 12 11 27
Chron, fast for M. T. at Greenwich 146 24  Star’s observed altitnde - 52 40
— Dip and refraction - - = 5
Mean time of obs. at Greeuwich - 1025 3
Eguation of time (for add in N. A.)sub. 4 18  Star’s true altitude - - 52 35
! _ Star’s Polar distance - 69 53
Apparent time of obs. at Greenwich 10 20 45  Latitude - PR 35 32
h. m, s.
Comp, of Sun’s R.A. (to24h.)16 58 24 Sum i me g == 158 00
Star’s right ascension 14 7 35 Half Sum - - - 79 00
Star’s meridian distance 2 35 46 = - Difference - - - 26 25
Sum — 24h. = App. time = 0 Somiieai
at Ship - =
Longitude in time < = = 039 1=9°45 15"W,

In this Example the apparent time of observation at the ship is found by
Problem 111. to be Oh, 41m. 44s.; the difference between this and the apparent
time at Greenwich is Oh. 39m. 1s.: hence the Longitude 9°45 15" W., the time

at Greenwich being farther in advance than the time at ship.

It is much to be desired that Navigators would attend more to observations of
the Stars, both for indine the time at ship and the latitude. But many, who
are in other respeets good Navigators, scarcely know a star in the heavens, and
are'thereby prevented from obtaining the latitude and longitude of the ship
ﬂurmg the night, when it may be of the utmost consequence that they should be
NOWIL.

Captain Thomas Lynn has lately published very extensive and useful Tables
of the fixed Stars, which Navigators will find of great service to them n deter-
mining both the Latitude and Longitude. ‘
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EXPLANATION OF THE TABLES.

TABLE L
Refraction of the Heavenly Bodies in Altitude,

This Table contains the mean Refraction, which must always be subtracted
from the apparent altitude of an object when it is necessary to find the true al-
titude. For example, if the apparent altitude of a fixed Star be 12°, its true
altitut{:lc will be 11% 55 37", the refraction for 12° of apparent altitude being
4" 23",

TABLE 1L
Depression or dip of the Horizon of the Sea.

The dip is to be subtracted from the observed altitude in order to find the ap-
parent altitude of an object, to which the refraction in altitude is to be applicd.
In the examples in this book, where the apparent altitude is not required, the
sum of the dip and refraction is subtracted from the observed altitude of a Star,
which gives its true altitude. When the altitude of the Sun’s lower limb js ob-
served, the true altitude may be found by applying the difference between the
Sun’s semidiameter, and the sum of the dip and correction of the Sun's altitude,
to the observed altitude. The trae altitudes need only be found to the nearest
minute when the operation of finding the Time is performed by the Scale,

TABLE IIT.
The Sun's Parallax in Altitude.

The Sun’s Parallax in Altitude being taken from the Refraction in Altitude,
leaves the Correetion of the Sun in Altitude. ‘Thus, if the Sun's apparent ali-
tude be 12°, the Correction in Altitude will be 4’ 23" — 9" — 4’ 14",

TABLE [IV.
Moow's Augmentation.
This Table is to be entered with the Moon's semidiameter, as found by the

Nautical Almanac, at the top, and the Moon's apparent altitude m the side
column, under the former, and opposite the latter is the Augmentation of the
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Moon’s semidiameter. For example, When the Moon's semidiameter in the
Nautical Almanae is 15" 40", and her apparent altitude 57°, the Augmentation
is 137

TABLE V.

To find the Second Correction when the Apparent Distance is between
’ 88° 40" and 91° 20

The explanation of this Table is given in the page opposite to it.

TABLE VI

Third Correction,

This correction is always additive to the Apparent Distance. The given Ap-
parent Distance is to be found in the Table ; then look for the apparent altitude
of the Sun or Star at the fop, and the Moon's apparent altitude in a side column
under the former, and opposite to the latter is the third correction. For ex-
ample, When the Apparent Distance between the Moon and a Star is 84°, the
apparent altitude of the Star 46°, and that of the Moon 32°, the third Correc-
tion is 1’ 50"

The small Table, which is titled Table P.; containg the effect of the Sun’s
parallax on the distance ; this never exceeds 9, and it is to be added to, or
subtracted from, the third correction, according to the direction at the top of
the Table. Thus, at Apparent Distance 48°, the Sun’s altitude 50°. and the
Moon’s 10°, the effect of the Sun's parallax on the distance is 4” to be added to
the third correction, because it is found above the line in the column. Bul at
the same distance, if the Moon's apparent altitude be 50°, and that of the Sun
10°, the effect of the Sun’s parallax on the distance is 8" to be subfracted from
the third correction, because it is found below the line in the column. When
the apparent distance is above 82° the effect of the Sun's parallax is always
subtractive from the third correction.

In taking out the third correction from this Table, when the given distance or
altitudes differ considerably from those in the Table, it is generally necessary to
make a proportion in the third correction. For example, Let the Apparent Dis-
tance be 45° 50', the Star’s apparent altitude 50°, and the Moon’s 30°% Here,
at Apparent Distance 44° the third correction for the given altitudes ig 1" 197,
but at Apparent Distance 48%, for the same altitudes, the third correction is
1' 16”7, Hence the third correction for Apparent Distance 45° 50', 1 1’ 14"

TABLE VIL
Propertional Logarithms.

This Table is given for the purpose of finding the Apparent Time at Greenwich
answeriug to a given True Distance between the Sun and Moon, or between the
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Moon and a Star. For example, Let the given True Distance be 63° 18" 25
when ’thc'dlstancc of the same objects in the Nautical Almanac at 6h. is
62° 3?1 40/, and at 9h. 64° 6' 15", what would be the apparent time at Green-
wich ?

o ' "

True digtance 63 18 25
Distance at 6, 62 31 40
Distance at 9h, 64 619

Firat difference
Second difference

Time past 6h.

App. time at Greenwich 7 28 55

This Table is very useful in many other Problems in Nautical Astronomy,
which the reader may see exemplified in the different books on that subject, par-
ticularly in Mackay’s Longitude.

TABLE VIII.
To turn Motion into Time, or Time into Motion.

The principal use of this Table is to turn Longitude into Time, or Time into
Longitude. The method of doing this will be obvious from the following ex~

amples :

I. What Time answers to Longitude 93° 45 30" 2

o h. m. s
98 0 0 = 632 0
4435 0 = 3D
= 2

- 63 2

Time required - -

11. What Longitude answers to 7h. 42m, 28s, %

h, m. s Q.
7400 =115 0. ©
g = 30 ©
28 = 7 0

Longitude required
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EXPLANATION AND USE OF TABLE V.
e} B

1‘ Wury the Apparent Distance between the Sun and Moon, or beiween the
Moon and a Star, falls between 88° 45 and 91° 15, the second correction
cannot be found by the scale, but must be found by Table V, which is very
easily done to the nearest half second as follows : 5

Rure. To the Log. of the Moon's hor. par. add the Log. of the Moon’s ap-
| arent altitude, and the Log. of the apparent distance ; the sum will be the Log.
i 1 of the second correction,

1 EXAMPLES.

X
i 1. Suppose the Moon’s hor. par. is 56’ 40", and her apparent altitude 37° 30/,
[ when the apparent distance is 89% 5': required the second correction,
iy Moon’s hor. par. 56" 40" -  Tog. 0,042
| Moon's app, alt. 37°80" - Log. 0.676
Apparent distance 89 5 - TLog. 2.796
Second correction 0’ 83" - Log. 3.6514

1 1. Let it be required to find the second correction when the Moon’s hor. par.
.!‘ is 60" 25", apparent altitude 57° 38/, and the apparent distance 90° 55,

i Moon's hor. par. 60° 25" -  Log. 0.014

pil Moon's app. alt.  57°38° -  Log. 0.534

il Apparent distance 90 53 - log. 2.812

:! Second correction 0’ 47" - Log. 3.360

Or the complement of the second correction, will be 1° 59 13




TABLE V.

88° 40’ and 91° 20°.

To find the Second Correction, when the Apparent Distance is between

|Logs. of 3%tior, par.|| Logs. of 3's Apparent Altitude. Logs, of App. Dist, | Lows of 204 Correstion.
[Hor. Par Log. Al Log. All Log. M | 88O R0 M 5 ___'(_P:—i EL
m ° © 7 = e ]
53. 0| 0.071)| 5 0| 1.520135 0] 0.701) o | 2.457| 2.758] 60 0 3.255| 60
10 070l 5 30 478/35 30 696 1 466, T65] 59 1|5.033 248| 59
20 068 6 0 44136 0] 691} 2 4641 773 58 || 2| 4.732| 241 58
30 067 6 30 406{36 30 G686l 3 468 780] 57 3 556 234) 57
4b| 063 T 0] 37437 0} G681l 4 472 788| 56 || 4 431 2271 56
50| 064/ 7 30| 844[37 30| 676 5 475| 7T96| 65 5 334 220 55
54. 0 0 063l 8 o] 1.316/38 0| 0.671| 6 | 2.470| 2.504| 54 6 | 4.255| 3.214) 54
10| os1l 8 30| 29038 30| 66| 7 483  812| 53 7 188 207 63
20 peell 9 O 266139 0 661 8 487 820( 52 8 130 201 52
300 059) 9 300 24239 30| 656/ 9 4ul}  829( 51 9 079 1935 51
40| 05710 0] 22040 o 652 10 405 837| 50 |[ 10 033 188| 50
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55, 0 0.055]/11 0| 1.170/41 0| 0.643/[ 12 | 2.503| 2.865| 48 | 12 | 3,054 3.176| 45
10| 05411 30| 1602 © 634 13 | 507 864 47 | 13 | 019 170 47
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16/ 046/14 30| 061148 o0 589 19 532 023 41 || 19 735  136| 41
20 044)15 0 04749 0| 582| 20 536G 934| 40 || 20 732  130| 40
300 043(15 30| 033/50 o 576 21 540 945 39 || 21 711 125| 89
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| B0l 01128 30| 81|76 O 473 47 673 422 13 || 47 361 004] 13
61. 0f 0.010/290 0] 0.774[77 0| 0.471| 48 | 2.679| 3.457| 12 || 48 | 3.352| 3.000| 12
10 00929 30 T68/78 0 470 49 685 495( 11 || 49 343 2.006| 11
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30| 006/30 30| 754is0 o 467| 51 697 5521 9 || 51 326/ wuss| 9
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S ! 91° | 9o° | M || 19459 |1958| §
il App. Dist. Comp. of 2nd Cor.




APPARENT ALTITUDES OF THE

TABLE VI.
Third Correction, to Apparent Distance 28°,

9°|10°

SUN, OR STAR. Ys

G¢ 8° | 92 | 1071 1°112%| 14°(16°[182}20°|22%|2 o °30°3Ft1."
T T fid i a7 " G A i I E TR
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449;3 57(3 2212 5312 31/2 142 0|1 2211 17 1 15| 23
5 24 83 31|13 02 372 2012 6{1 431 24|11 18 al1 13| 24
5 1611 1913 40/3 8|2 43/2 262 471 26/1 10 1 12| 35
5 294 303 40/3 152 502 32/2 511 261 20 111t 11| 26
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6 195 13[4 2513 45[8 18|2 55[2 7|1 3G/1 26 1 12{1 L 9] 30
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6 42(5 32/1 433 59(3 313 7[2 46[2 131 401 29 1 12{1 10[t 9| 32
6 535 414 514 6[3 3713 122 512 171 42[1 31 I 121 10(1 9| 38
7 4|5 5011 58/1 13[3 43[3 17[2 552 2001 44]1 32 1 1201 10/1 9| 84
5 8955 51 203 483 2112 5012 232 00/1 46(1 83 1 13[1 10{t 8| 35

5 114 263 533 25/3 82 26(2 a[1 47 1 13/1 10|l 8| 36

4 32[3 583 203 7|2 2012 5 1 131 101 B 37
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1 151 10jL 6] 50

4(1 151 9|1 5] 52

1 151 1 5| 54

1 9 4 56
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TABLE VI. 5
Third Correction, to Apparent Distance 28°.

's APTARENT ALTITEDES OF THE SUN, OR STAR. 2'5
PP 5357340] 36°] 380]42°]46°| 50°| 54°]58°| 627 66°|70°| 14°| 78T 82O 86° AL,
—o |7 wl7 ¥ T Wle mli uNt a|f ¥Qx |z wlr v |d afe pfe wjr dle plyw )

6 6 37T 4 G

7 |5 285 49 7

8 14 404 575 11 8

9 13 564 114 25 9

10 3 203 38)3 504 2| R
11 (3 03 12)3 23(3 33 11

12 (2 4012 50[2 593 7 12

13 (2 24[2 33|23 41)2 48 13

14 [2 11[2 18[2 252 31]2 42 11

15 |1 so)2 62122 172 27 15

16 (1 501 56{2 1|2 62 14 16

17 |1 43[1 481 5211 56/2 3 17

15 (1 371 411 45(1 48{L 64|1 59 18
| 19 [ 3101 35/1 38|1 411 46|L 50 19
L 20 |1 26/1 2011 3211 34)1 38|1 42 e o o S R 20
21 [T 22{1 25[1 271 291 321 36 21

22 (1L 10j1 211 23|11 25]1 27/1 30{1 32 22
ag |1 17[L 18[1 2001 2211 241 261 27 23
23 [1 15/1 161 17(1 181 2001 22/1 23 24
25 (1 13]1 1411 1411 15[1 161 18[1 19 25
26 [1 11|11 12|1 121 13{1 13}1 14/l 151 15 26
27 |1 101 11{1 11}1 13j1 13{1 111 12} 12 27

28 |} 10{1 101 10{1 101 10/ OL U1 28
29 1 10/1 10{1L 10{L° 9[t o1 B[l 7L 6 29

301 o1 o1 o1 s g1 71 61 41 3 30

31 11 81 81 %1 71 61 51 41 21 1 31
g2 1 sft 7jv 61 61 {1 4l sl 11 © 39
g3 11 7v e 51 51 4ft S 21 o &8 33

s4 1 7]1 51 41 a1 31 21 1 59 57| 54 34

a5 1 7l s 4t sft et 1t o 58 53 53 A 35
36 (1 61 51 41 31 1l 0| 58 56 54 52 36

g7 1 61 a1 31 2l1 of 59| 57 55 538 51 a7

as l1 61 41 2{t 1| 500 58] 56| 54 52| 50| 49 38

g9 (1 61 a1l 2|1 o s8| 57| 55 53| 51| 49] 47 39
40 0 61 4l 21 o 58 57 55| 52 50| 48| 46 40
4110 61 41 21 0| 58| 56[ 54) 51| 49 47| 45 R

42 1L sL a1 2| 590 57| 55 53| 50| 48] 46| 44 42 42

43 |L 611 3lt 1| 50l 57| 55 53| 50| 48 46 44] 42 43

44 (U 5] 8|0 1| sy 56| 54] 52| 50| 4% 45| 43| 41 44

46 |1 4_1_:»:I 0l 58 55| 53| 51 49| 47| 44| 42{ 40 39 46
g2 |v 3|1 1| 59 57| 54| 53| oo 48| 46| 43| 42| 59| 38 T

50 |1 31 1 58| 56| 53| a1 49| 43| 45| 42| 40| 88| 37| 86 50

52 (1 2|1 of 57| 55| 52| 50| 48| 46| 44| 42| 40| 88 56| 33 59

54 1L 2| 59| 56| 54| b1 49 47| 45| 43| 41| 89| 37| 33| 34| 33 5d

56 (L 1| 58| 55| 53| 50| 48| 46| 44| 42/ 40| 38| 36| 35| 34 33 56
8 1 0| 57| 52 52 49| 47| 45| 43| 41| 39 37| 36| 35| 34| 52| 31 58

6o | 58| 53| 53| 51| 48| 46| 44| 42| 40| 88| 37| 36| 35| 34| 32 31| 6o

62 54| 52| 50| 47| 45| 43| 41| 89| 38| 37| 86| 35 84 32| 31| 69

4 50| 49| 46| 44| 32| 40| 3s| 37| 36/ 35| 24| 33| 32| 30| 64

66 48| 45| 48| 41| 3o 38| 37| 36| 35| 84| s3] 31| 20| g6
G 43| 41| 40| 38| 87| 36| 35| 34 33| 82 30 68
70 42| 40! 89| 38/ 37| 36| 35| B34 83| 81| 29 70
72 30| 38| 371 36| 35 34] s3] 820 30 72
74 30 37| 6| 35| 84 a3l 32| 30| 28 74
76 36 95| 34| 34) 33| 31| 20 76
78 36| 31| 34| 33 g3 30 28 78
0 34| 38| 32| 31| 80 80
B2 33| 82| 31| 30| 29 82
84 32{ 31| 30 84

86 31 30| 20 L 86

|| [32°|34°(36°|38°|42°(46°| 50°| 54° | 58°|62°| 66°| 70°| 74°| 78°| 82°  B6°




TAELE VI,
Third Correction, to Apparent Distance 32°,
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TABLE VI. s
Third Correction, to Apparent Distance a2%

D’s APPARENT ALTITUDES OF THE SUN, OR STAR. s

A <t il . il o
PP 73] 32 [36°] 387 499 467 60°] 54°] 58°( 62°] 66°[ 70°| 74° 78°82° 86° P
= e e T T R T G R ) A R A R I e
¢ |6 10!6 33[6 a5(7 15 6
| 715 705 26/5 44i6 2 7
8 |4 20l4 3T 62(5 T 8
‘ 9 (3 4113 56[4 1014 24 9
10 |3 1213 253 383 5():&‘_1;2 oy ol 10
11 |2 51i3 2(3 13[3 253 42 1L
12 |2 $3i2 432 51(3 00|38 17 12
13 |2 18[2 26[2 34[2 422 56 13
14 |2 slz 12(2 19)2 26/2 3812 50 14
15 1 s5lz 2i2 82 14[2 252 35 15
16 |1 47|1 531 482 3[2 14|2 22 16
7 |1 401 45[1 5001 5412 3|2 11 7
18 |1 34[1 3|1 421 46|t 532 02 © 19
19 |1 20[1 3301 36[1 39t 451 51 57 19
| 20 |1 251 2911 31]1 s8{t 881 43]1 491 | 20
_2_1'] 211 24|t 261 28/l :izll 3711 42 \ 21
' 99 11 18[1 201 221 21‘l2?l 311 351 39 | 22
23 |1 151 17[1 191 20{1 231 27]1 301 34 23
24 (1 73]1 141 161 171 201 231 2511 29 24
25 1111 1211 13{1 15{1 1771 191 221 24 25
26 1 91 10/l 1111 12{1 14{1 16|1 17|1 191 21 i — |26
27 11 81 o/l 91 10/t 12{1 131 14{1 161 17 97
28 (1 s[t 81 s1 91 1071 111 12{1 13)1 14 28
o9 lt i1 7iL 91 7@ sj1 ol 91 101 11 29
sol1 61 61 61 el 61 71 71 71 8L B 30
31 1 61 61 6[F &L &1 5L 51 5|1 6|1 & 31
32 l1 61 s 51 4/t 41 41 41 4l 3/t 3 32
33 |1 sl1 4t 41 st 31 21 21 2L 11 1 33
3401 51 41 3l 21 231 1t o1 o &9 59 59 34
as |1 51 s1 31 g2t 11 o 69 58| 57| 57| 57 35
36 1T 31 st 21 1t 1T o 58 57| 66| 66/ 55 ' 36
s7 i sl sl 1 et o &9 57| 56| 65| 55 54 a7
3z |1 51 a1t 11 o 59 58 56 53 84| 541 53 52 38
29 l1 sl1 31 1 59| 58 57| 56| 54| 53| 52 51 50 30
40 |1 st ofn o 59| 58| a6 55 53] 52| 51| 50] 49 40
41 |1 a1 2|l 0| 59| &5, 56, 54 52| 61| 50| 49| 48 e (T (T
42 1 511 20 o 50 57| 55| 53| 51| 50| 49| 48/ 47| 47 42
43 1 51 2t o s8] 56| 54| 52| 51| 49 48] 47| 47| 46 43
44 1 5L 211 0 58| 55 53] 51 s0[ 49| 48 47| 46| 45 4
46 |1 51 21 0| 58| 55| &2 51| 50| 48] 47| 46| 45| 44| 43 46
48 (1 a(l 2| 89| 57 65| 52 50| 4n| 47| 46 43| 44 43| 42 T {48
50 (1 51 2| 59 57| 54| 51| 49| 45| 47| 46| 44| 48] 42| 41 40 50
52 (1 4|1 1| 58| 56| 48] 51| 49| 47| 46| 45| 43| 42| 41} 40| 39 52
54 1 41 1| 58 56| 93| 50| 48 46| 45| d44] 43] 41) 40| 39| 38) 87| 54
56 1 4]t 1| 58| 56 52| 49) 47| 45| 44| 42| 41| 40) 30| 38| 37| 36| 56
55 |1 41 1| 58 a6 62| 49 47| 45| 48| 41| 40 38| B8 57| 36| 35 58
6o l1 4ft 0o 57| 55 51| 48| 46| 44| 42| 40| 39| as| 37| 36| 35| 35 GO
62 i 8| 50| 56/ 54 51| 48] 45| 43| 41| 89| 38| 37| 36| 35| 34| 34| 62
64 |1 3| 59| 56| 54| 50| 47| 45| 43| 41 38| 38) 37| 36| 35/ 34 64
66 50| 56| 54/ 50| 47| 44| 42| 40| 38] 87) 36 35| 34| 383 66
[ 55| 53| 48| 46| 44 42| 40| 38| 37| 36, 35| 34 68
70 52| 48| 45| 43| 41) 89| 87| 36| 35| 34| 33 70
72 47| 44| 42| 40| 38| 37| 86| 35 83 72
74 47| 44| 42| 40| 38| 86| 35| 34/ 32 74
76 | 43| 41| 89| 88| 86| 35| 34 76
78 43 11| 39| 37| 35 34| 33 RN
80 41, 39| 37 35| 34 80
82 40| 38| 36 34| g3 52
54 38| 36 34 81
3Gy, | - 37| 35| 34 86

| 132°(34°|36°| 38°| 42°(46° | 50° 54°| 58°| 62°|66° 70°| 74°| 78°| 82°| 86°




Third Correction, to Apparent Distance 36°,
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TABLE P, EFFECT OF SUN’S PAR.

Add the Newbers ahove the black

kines to 3rd Correction, sublract
the others.

But’s Apparent Allitnde,
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TABLE VI. 9
Third Correction, to Apparent Distance 3602,

Vs APPARENT ALTITUDES OF THE SUN, OR STAR. A’s
AP | oTAG0| 389|420 46°] 50°| 54°| 58| 62°] 66°] 70°| 74°| 78°]B2°] BE9(Alt.
B EEE P L TR T v G e o O G O O O G G
6 |5 406 1|6 22|6 43[7 24 6
7 |4 43/5 1}5 195 36/6 11 T
8 |4 1j4 184 314 465 16 8
9 I3 20/3 42[3 554 8|4 38 9
10 {3 4|3 163 27)3 38|38 59|14 20 10
| 11 |2 43(2 54(3 4|3 133 323 50 11
12 |2 27|12 362 452 583 1013 25 12
13 |2 13j2 212 202 3712 5113 4 13
14 |2 2l2 dlz 16)2 282 3612 47|12 67 14
15 |1 531 592 5|2 1112 232 382 42 15
16 |1 45|L 60|l 562 1)2 12} 21(2 29 T
17 (1 381 421 47(1 532 g2 102 17 7
18 [1 32{1 23611 4001 45)1 asj2 12 72 13 18
10 {1 27[1 30{1 84/1 381 45(1 52|1 582 B 15
9o |1 23(1 26{1 2of1 safy s8L a4l A0 541 | | | | | 20
31 1T 20/1 22|11 Z5|1 25(L 331 38|L 43|11 47 51
29 |1 1711 18/1 201 23/1 281 33[1 371 41]1 45 22
93 |3 14(1 151 17]1 191 2411 26/ 3211 36[1 39 23
24 |1 111 121 1471 161 20{1 23/1 27)1 31|1 34 24
25 1 9|l 10|1 14{1 13{1 161 191 22]1 26/1 29 25
| 26 {1 81 »/L 01 111 13/1 15(1 181 21}1 241 26 TR 96
27 1 7L 71 81 91 1n1 13)l 151 171 201 22 27
25 41 61 61 71 &1 91 11l 121 141 161 18 29
20 1 61 61 61 70 81 91 101 111 131 i4 29
30 1 51 51 51 6t 71 7L 81 91 101 1171 1 Li @ 30
311 51 51 51 51 61 61 61 71 81 91 10 = 31
s2 b 4t 4t st st st 51 51 s e 71 8 32
331 4 4 41 41 41 41 41 431 471 51 5 23
341 a1 31 31 8}t 81 81 31 31 31 31 3}l 3 34
a5 h a4t sjp sjt sjt g 11 11 1 1y a1 1 1 25
3611 4/t 8i1 21 21 1L o1l o1 01 o1 o1 o1 © e e
37 |1 4t sl 2@t 1| 59 59 69| 590 59 59| 59 59 37
38 |1 41 3jt 11 o] 58] 58 &8 58/ 58 568 &8 58 57 e
a9 [t 511 3@t 11 o 58 58 &8 58 57| 67| 57| 56 56 30
40 1 51 3h 11 o 58 57| 87| 57| 57| 46| &56] 55| 54 40
41 {1 o[l 8|t 1| 59| 57 56| 56) 56| &6 55 54 63 52 1
42 {1 61 3L 1| 59| 57| 56| 53| a5 55 54 58 52[ 51 51 42
43 |1 e/t 3{r 1| 59| 56| 55| 54| 54l 54 53| 52| 51 60| 60 43
414 |1 61 8{0 1| s9| s6 54) 53] 58 53 52 51| 60 49 49 44
46 {1 61 31 1) 59| 56| 54| 63| 52) 51| 50| 40| 48| 48| 471 47 46
35 1 7)1 31 1| 59| 56| 54| a2 51| 49| 48 47| 46| 46/ 457 45 a8
50 (1 7L 3L 1) 59| 56| 58| 51 so| 48 47| 46] 45| 45 44 44l 44 5p
a2 [t 71 8j1 1] 59 53| 52| 50| 49| 48 47| 46| 45| 44) 43| 49 49 59
s4 (1 TL 8L 1| 69 53| 52| 50| 48| 47 46| 45| 44] 43) 42 41} g3 54
s6 1 71 3t o 58 530 52| 49| 48| 47 46| 45| 44| 48| 42| 45| 40 56
%81 7|1 8|1 0| 58| 55| 52| 49 47| 46| 45| 44| 43| 42| 41| 40| 89l 58
go 1 7L 3JL 0 58 55| 51| 45| 46| 45| 44| 43| 420 41) 40| 39 60
g2 i1 71 3L o 58| 54| 51| 48] 46) 44 43| 42| 41) 40] 30{ 38 62
64 1 711 3|1 0| 58| 54| 51| 48 46| 44| 43| 42| 40 30| 38 64
66 |1 8L 3|1 0| 57| 54| 50 47| 45| 43| 42| 41| 39) 38) ST a6
o8 (T s1 3|1 0| 57| 54| so| 47| 45| 48] 42 40| 39| 38 @8
70 1 31 0| 57| 53| 50| 47| 44] 42 41] 40| 39| 35 70
72 1 0] 67| 53| 50| 46| 43| 41 40, 39 38 72
74 57| 52| 40| 46| 43 41 40/ 390 38 74
76 =1 52| 48| 45| 43| 41 39| 38 76
= | 51| 4s| 45 42 BT )
80 47| 44| 42 80
82 47| 44| 41 82
84 44| 41 84
58 . 44| 41 39 86

1 32°]34°|36°| 38° 427 | 46°] 507 54° | 5¢ 78°|82° 860

B




TABLE VI.
Third Correction, to Apparent Distance 400,
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FABLE P, EFFECT OF SUN' AR,

Add the Numbers above the black
lings ko ard Correction, subtract

Sun’s Apparcut Altitude,
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WD RS e
-
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ettt ]
-1 & TS

|

182|200
t " wiis
52 2 48|13 103
L 482 4l2 2202 4002
361 502 42 182
271 38)1 49)2 12 12
2111 201 3801 481 582
18/1 231 31|1 39|1 48
17(L 2001 261 33(1 40
161 1811 221 281 31
15/ 1711 191 23l 981 3
1601 15/1 17{1 201 2301 o7
17|1 14/l 15/ 171 1)1 22
19]1 15/1 141 151 171 19
2111 16/1 13[L 141 151 17
231 17[1 141 13)1L 14{1 15
25/1 191 131 121 12/1 13
27(1 201 16/L 13[1 111 12
301 22(1 17/1 13[1 111 11
3311 241 181 14[1 12]1 10
3701 261 191 15/1 1201 9
401 281 211 161 1301 10
4311 3001 2211 171 131 10
471 33)L 241 181 141 11
501 351 251 19/1 141 11
531 38j1 27|1 201 1501
56/1 40{1 291 21[1 131
0/1 431 301 221 16|l
311 45(1 321 231 171
61 47(1 341 24{1 18)1
911 401 361 26{1 191
12[1 51[1 381 27|1 2001
2 151 541 401 201 221
2 18[1 57(1 42(1 311 231
2 21|12 of1 44]1 331 2501
a4z o[ 461 351 261
272 &[1 481 371 281 :
2 30/2 8|1 51[1 39|1 291
2 3312 101 53[1 41)1 30[1
2 362 13[1 55(1 431 32(1 29
2 3012 15[1 57[1 44)1 3301 21
2 4412 192 1[1 47]1 351 27
3 4902 232 5|1 50/1 3711 20
2 542 27)2 8|1 52)1 39/1 31
2 592 3112 111 541 421 32
8 42 3512 1411 561 44[1 34|
2 392 17]1 58/1 46|l 36,
2 192 0|1 48|L 37
2(1 49(1 38
1 50[L 39
1 40
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15
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158
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TABLE VI. 11
Third Correction, to Apparent Distance 40°,

‘:D’s APPARENT ALTITUDES OF THE SUN, OR STAR. )J's
AR 32°]34° | 36°| 38°42° [ 46%] 50°] 54°]58°|629] 66°] 70°] 74° 7895201567 | LT
w-n O T A O B O LS A e v R e VA R 7T o
6 |5 19)5 39/5 596 196 57|7 33 6

7 14 274 445 1|56 18)5 51|6 20 7

8 |3 514 6/1 20/4 34/5 1|5 26 8

9 |3 183 32[3 45(3 58|14 22|14 44 9

10 [2 5613 8[3 10/3 303 50(4 /4 27 10
11 (2 372 47[2 57|3 6[3 2513 4213 58 =L
12 (2 22(2 302 392 483 513 20[3 33 12
13 12 1012 17(2 25/2 32)2 473 1[3 13 13

14 2 o2 62 12)2 18)2 32(2 45(2 56/3 4 14
15 | 50/1 56{2 1|2 7|2 19(2 302 402 48 15
16 |1 421 47|1 52|1 582 8|2 182 272 35 16
7 [L 361 40/1 45/1 50[1 50[2 8|2 162 23 17

18 |1 311 34|1 381 431 511 592 62 12|12 19 18
19 |1 26[1 20|1 3311 36/1 44l1 51|11 58{2 32 9 19
20 |1 22{1 24(1 27/1 30[1 37]1 44[1 50|11 55(2 0 20
91 I 181 20[1 23[1 26/1 32|1 38[1 44(1 491 53 21
29 11 151 17/1 191 22]1 28|1 33[1 381 43|1 47[1 50 22
23 [1 18/1 14(1 16[1 16{1 24|1 201 33)1 381 42/1 45 23
24 (1 1HT 121 14]1 16(1 2101 25/ 2901 33/1 37/1 40 24
25 |L 10/1 1111 12{1 14/1 18(1 21|l 251 201 321 35 25
26 |1 9|1 10|11 11)1 12(1 15/1 181 211 25/1 251 301 31 26
27 {1 81 91 9|1 10/1 131 151 18[1 21|1 24[1 261 27 2F
28 I 7)1 81 81 o 11]1 13[1 16[1 181 20(1 22/1 23 28
29 |1 71 71 %1 81 91 11|l 131 151 16/l 181 19 20
30 (1 61 61 61 7)1 81 91 11)1 121 13/1 15[V 161 17 30
31 L 61 61 61 7)1 71 81 91 101 111 13[1 14)1 15 FoH
32 11 61 61 61 6/l 61 61 711 s§1 91 101 11{1 12 32
33 (L 51 51 51 511 51 51 61 6l 71 8l 9l 10 33
34 |1 5]L 41 41 41 41 41 51 51 61 7hh 7 s 8 34
[35 0 61 41 41 41 411 41 4[3 4)r 41 51 5/1 61 6 35
36 |1 51 41 3|1 31 3{1 31 301 31 31 41 41 41 4 36 |
37 (1 51 41 31 21 21 21 21 11 11 21 2t 21 2 ar
38 (1 51 4/1 201 11 31 31 101 o1 o oft ofr AL UYL 1 25
30 1 5(1 4(1 2/1 11 oL ol 0] 59/ 59 59| so| 59 69 59 29
40 |1 51 41 21 11 0| &9 59 58 58 57| 57| 6% 67| 67 40
41 1 61 41 2(1 1] 59| 68| 68 57| &7 66| 56| 66| 66| 56 o= -l
42 1 61 41 201 o 58 57| 57| 56| 56| 55| 55 55 55| 5| 585 42
45 | 611 41 201 of 58| 57| 56| 55| 55| 64 541 54] 54 54| 54 43
44 |1 G1 41 200 of s8] 56 55| 54| 54| 53| s3] 53] 53 s3] 53 44
46 (1 71 4]0 21 o s8] 56| 54| 53] 53] 52 s2| &1 a1 61 51 51 46
18 |1 8{1 51 2|t o 58] 55 53| 52) 52| 51| 51| 50| 49 49 49| 49| 18

50 {1 ST 51 201 0| 57| 54 82|51 51] 50| 40| 48] 48] 48] 48] 48| 5o
52 [L 91 501 201 0] 57| 54| 52f 50| 50| 49 48] 47; 46/ 46| 46| 46| 52
54 |L 91 5[0 21 o0 57| 54| 51| 48| 49| 48| 47| 46| 45| 45| 45| 45| 54
a6 [L30]1 61 3{1 0| 56| 53] 51 40| 48| 47| 46| 45| 45 44| 44 656
58 L 10[L 6]l 3|1 o 56| 53] 50| 48| 47| 46| 45| 45| 44| 13 a3 58
60 (1 10(1 7{1 4)1 1| 56| 52| 50| 48| =47| 45| 44| 44 43| a9 it
62 11 1ML 7L 41 1| sG] 520 50| 48] 46| 45| 44| 43| 42| 42 62
64 L 101 7 41 1| 56| 32 49| 47| 45 44] 43] 42| 41 G4
G6 (1 121 7[1 4t 1| 56| 52 49] 47) 45| 43] 42| 42| 41 66
65 [1 121 81 41 1 56/ 2| 40f 47| 45| 43| 42} a2 68
70 L 1201 8|1 4l 1| 55 51| 48| 46| 44| 43| 42( 42 70
72 1130 81 41 1} 55| 51| 48 46] 44| 43| 42 72
74 1 8L 41 1 &5 51| 48| 46| 44| 43| 42 74
76 1 41 1| 55 51] 48| 46 -I-1j 76
78 1 1| 55| 51| 48] 46| 43| 42 78
50 55| 51| 48 46| 43 4 80
82 55| 51| 48| 46| 43 82
84 51| 48| 46 84
86 | 51| 48] 45 o8e= 86

32°] 34| 36°| 38°|42°146°| 50°| 54°| 58°| 62°| 66°] 70°|74°|78°| 82° 86°




TABLE VL
Third Correction, to Apparent Distance 44°,

D’s APPARENT ALTITUDES OF THE SUN, OR STAR, D's
A i
Alt| 6° | 7° | 89 [ 9° [10°] 11°]12°]14°]16°[18°| 20°[22°[24°] 26°] 287 300 | ALY
‘g'u;y,y,nrrfru;;;;rrrrrfn.'lrr-’rlu'r_'n"'ar'fi;ﬂ' o
6 (L I6/1 1811 211 251 311 37(1 452 3|2 23|12 443 5[3 2513 454 501 2501 44| 6
7 |1 20]L 16{1 18[1 201 24{1 281 33[1 46|12 1|2 17|2 34|12 5113 813 25(3 423 59/ 7
8 [1 25/1 19]1 161 17[1 191 22/1 25|1 35]1 47(2 . 02 142 2012 4312 5813 123 27| 8
9 |1 311 23|1 18{1 1501 16/1 18[1 211 271 361 47[1 592 122 2412 362 483 o] o
10 |1 39)1 261 21/1 1711 151 161 LH1 2201 20/1 35/1 45(1 5812 82 182 202 39| 10
11 |L 48(1 34)1 25(1 201 171 151 I6/1 19| 241 31|1 301 47|1 56/2 5|3 149 21 11
12 |1 581 41)1 30/1 231 1911 16/1 151 1701 201 251 32(1 38[1 46|1 542 203 11| 12
13 |2 8|1 48]1 351 271 22/1 18|1 16|11 15(1 17|11 21}y 261 32[1 35[1 45[1 521 59| 13
14 [2 18[1 561 41{1 ;l\l 251 201 171 14[1 1511 181 22i1 271 32|L 37[1 44[1 49| 14
15 |2 282 4[1 47]1 361 291 231 191 15{1 14{1 16|11 19)1 231 27|1 32[1 87)1 42| 15
16 (2 85(2 121 5|1 411 33|1 261 21|T 17(1 141 15|1 17|L 2001 23(1 2711 321 36/ 15
17 |2 4812 2012 01 471 37[1 30|1 24|71 1901 I5{1 151 16{1 18(1 20i1 2301 261 30| 17
18 (2 552 2612 8|1 531 4211 341 27(1 2011 161 14|1 15| 16k 181 20(1 2211 25| 18
19 (3 82 37/2 151 59)1 47|1 351 3001 2201 K71 14/1 14]1 15/1 16[1 17|t 19)1 22| 19
20 |3 18|12 4512 222 5{1 52|11 42(1 3411 25{1 191 15(1 13]1 14[L 14|1 15{L 171 19| ag
21 (3 292 5412 30(2 121 57(1 46{1 37[1 27(1 21[1 171 14{1 121 151 141 15/1 17| 21
22 3 3903 2|2 3712 1 ‘2 B0 5111 4101 3011 23{1 18(1 14/1 11]1 121 13|1 141 16| 22
23 (3 4903 11]2 43[2 zu 81 551 45(1 331 25[1 191 13]1 12[1 131 121 131 14| 23
| 24 [4 03 192 652(2 3112 14]2 01 191 36{1 271 20(1 16/1 1201 10{1 10/ 111 13| 24
25 |4 103 282 502 372 2002 5|1 531 30|11 2011 21|1 171 1301 10{1 91 10/} 11| 25
26 4203 36(3 62 4312 25/2 10|1 57|1 421 31[L 221 17/t 131 10{t ST o1 9|2
27 14 3013 453 1312 4002 31(2 15/2 11 4501 321 23(1 18)1 14(1 1)1 91 81 8| 27
28 4 393 533 20{2 552 36[2 20/2 5|1 471 34|1 2561 19)1 1601 12(1 91 71 7| 2g
20 |4 4804 13 27|13 12 41(2 2412 9[1 49(1 361 2711 20/11 15(1 12{1 91 71 6| 29
30 |1 574 913 3413 712 46)2 2012 141 52(1 381 2811 211 16/1 13|]1 911 71 6| 30
(31 [5 7|0 17|3 413 132 512 34(2 19]1 55|1 40 L 301 22/1 17(1 131 10[1 81 0| 31
32 [6 1614 2513 4513 102 56/2 3812 2511 58|1 4211 31|1 231 181 1401 10{1 81 6] 32
33 |5 2604 333 543 258 1[2 43)2 272 11 441 33[1 241 191 151 11{1 91 7| 33
34 5 344 40/4 13 30{3 6]2 47|12 312 4[1 47)1 35\1 261 201 1501 111 91 7| 34
85 |5 434 484 83 363 112 522 352 7)1 50|1 37)1 27/1 211 161 121 91 7| 35
36 |5 514 55(4 14[3 423 1512 562 39|z 111 581 391 281 22/1 17|L 131 101 7| 36
37 |6 05 30t 213 473 20(3 02 43]2 15[1 56/L 41/1 30{1 231 17[1 13[1 10{1 §| 37
38 6 915 1004 273 523 243 42 472 181 451 43|1 3201 24]1 181 141 11 8| 38
30 [6 185 184 333 5803 2903 |2 512 212 11 451 33)1 25(L 19(1 141 111 S| 39
40 (6 27/5 2514 30\¢ 313 33|3 1212 542 242 301 461 3501 26/ 201 15]L 141 8| 49
41 (6 3605 3214 45/4 83 3513 1612 582 27(2 6|1 4801 37/1 271 21|11 16{1 121 9| 37
42 |6 455 394 514 1313 4213 208 112 30|2 81 501 39/1 2001 22/1 161 121 of 42
43 [6 53[5 6|4 574 1813 47(3 24[3 412 3312 1011 52/1 4011 3011 23(1 17(1 1311 of 43
44 |7 Of5 535 5[4 233 51{3 2818 72 3512 1211 5411 4201 3211 24[1 18[1 131 10| 44
46 |7 146 65 14}1 33[4 03 353 142 402 17|1 551 451 35/ 261 201 14/ 10| 46
48 |7 27|6 185 25|1 4314 93 4313 212 452 2012 21 48[1 37/1 281 21)1 15/ 11| 48
50 {7 40/6 2005 35/4 5214 18(8 503 2712 5002 2512 611 az2l1 40l1 31l 230 161 11| 50
52 5 4515 14 263 573 3312 5512 2V2 101 56/1 431 33[L 251 1801 12| 52
54 4 3414 43 3U3 02 3312 1471 591 461 35|l 2671 191 13| 54
56 453 52 372 172 21 491 3711 27)1 201 14/ 56
3102 4112 202 41 511 39(1 29(1 211 15| 58
2 44[2 2202 501 52]1 40{1 30[1 2201 16| ¢
TABLE P, EFFECT OF SUN'S PAR, 2 242 6lL 531 421 311 23(1 17| 63
et e e, Beacs 70 ok AL Ao
the others, | 'L 551 441 ‘15[ 25(1 19 66
e Sun's Appaven | Altilode. i | 1 45(1 341 1 261 20| gy 68
[“5IE. | B [LOTa0T30 [ 300070 a0[a 1 351 211 21| g
50|tz |alEl6 T { 1 291 21f 79
1 |T|ef1)2]als ( 122 74
20 |3|3[1]|2]2]a]a | i 76
ao |8]5|8[2]ef1]ele 5 = e -
ap f7|7[5]4]2| ¥ 0)o0f, ! 80
s0|ofs|7|5|4|3|2{1]7 89
60 §|7|51413l2})2 84
0 s|l6|5|ala ‘ 96
3 e L1°[125[14°) 16°|18°| 200|250 | 24°|26°|28°| 508 | —




' TABLE VI. 13
Third Correction, to Apparent Distance 44°. Al
0|
D's APPARENT ALTITUDES OF THE SUN, OR STAR. ’s
APP| 5997340 360 339]4° [ 46°[50° 547587 62°] 66| 70°] 74°[ 78°[82° [ 86° . -,
— | |- uﬁl'l_n e O G O R il e O O o e i
6 |5 3l5 225 41}5 596 36|7 10|7 40 6 i
7 |4 154 314 47]5 25 33|6 1|6 29 T B
8 |3 40/3 53}4 6|4 20l4 465 115 35 8 ||i||
9 |3 12{3 24[3 35[3 474 104 31)4 51 9 il
10 [2 5013 013 1oj3 20/3 393 55/4 174 34 10 *l:
1L (2 332 42(2 52)3 of3 173 3318 451 3 T {
|12 (2 19]2 2712 s6[2 44|2 693 1313 263 39 12 4
13 12 62 13(2 21]2 202 43]2 5613 g3 20 13 g
| 14 [ 552 22 912 162 292 412 533 213 10 11 i
15 |1 47i1 53l1 5oz 52 1712 252 38(2 47(2 54 15 1,
16 |1 301 45|1 50|L 562 7/2 17|2 206/2 54|12 41 16 |
t 7 [0 B4f1 3s(1 4301 481 58]2 T2 152 222 29 17 »
{18 {1 2001 33/1 37/1 421 511 592 @2 122 152 24 18 0
| 10 [1 25/t 281 g2/ se)1 44f1 s21 5012 42 92 14 19 e |
20 |1 221 251 28[1 s1[L 381 46(1 52]1 572 112 6 e 20
ST |1 101 221 251 27|t 331 4011 46k 511 sa)L 54 21 A
99 |1 171 100 2201 24|1 29]1 351 40|l 451 491 5311 55 23
99 |1 1sl a7l 191 21[1 25/L 30[1 35/1 40|1 4401 4TIL 49 23 f
a4 |1 24[1 3511 161 18{1 2211 26/1 01 35/1 39|11 421 44 24 {
o5 [1 3201 151 141 161 191 2201 261 801 34/ 3711 30 25 {
26 |1 10[1 111 12T 14|l 161 191 2a(l 26T 30/ 320 34 35( |~ |7 26 -
27 |1 g1 1o/l 111 121 14{1 10j1 191 23{1 261 28)1 301 31 27
28 (1 81 oft 1ot 11/1 1201 141 17|L 20]1 221 247 26|1 27 28
90 (1 7[1 st s{t ol 101 121 15/1 17]1 191 217 22/1 23 20
s0 [t e 71 7 R 91 10{1 12/ 1411 161 1671 1911 20(1 22 30 ]
31T oli B 61 7L SI 81 1ol 121 141 15T 17|1 15[ 19 3l i
a9 1 51 81 61 61 71 71 s 101 12{1 131 14]1 15|1 16 32 -
a3 11 sl1 st st a1 6t 6n 71 81 91 101 110 121 13 33
34 (1 51 4t 4jt 4{L 5 571 61 61 7L 81 91 10k 11j1 12 34 I
35 11 a1 41 41 4t 41 41 5L 51 51 61 7L sl 91 10 35 i
36 1 a1 4l 3@t 31 31 31 4/ 48 41 51 &k 6L 7L 8 36
a7 It et 4t st 21 2 2 31 31 31 471 41 51 G 6 37 il
ag |1 61 4l 21 1t 1t 1 21 21 2k 31 31 4L 41 41 5 38 o
! 501 6t 41 2Le1fl ot o1 11 I 11 21 231 3L 1 31 4 39 |
40 {1 61 4 21 3l ot op 11 1yl U1 w1l 13 1y 1n 2 40 k.
A 7 a0 8t 1T of a1 oL o ol 0 ot oL 0T o o 41
42 1 7hv slt sl 1l 59 59 so 59 59| 59 59 59 &9 59 59( 59 42
48 1 7t 51 s\t 1| 59| 59| ss| 58] 58 58| 48| 58] 58 58| 54 58| 43
44 (L 7v sl 8li 1| 9| 58| 57| 57 7| 67 5w 67| 67 sF 5¥ 97 44 &
46 |1 7.1_-;‘31 31 1| 59 57| 60 56| s6| 56L 55| 55|85 55 65 55| 46 |
1811 S 6L 41 2| 58 57| 55 46| as| 54| ad| 04| o3 53| 53| 53f 48 g
50 [t 8k 6L 41 3 89 a7| 53 54 54 53| 53| 53 43 52 52| 652 50
52 [t ot 61 41 2| 59) 56 54) 53| 53| 52 a2 &1) 4 51 50 52 7
54 [110jL %71 4j1 2| 59 56 54 53| 53 51 5K 50 801 49, 49 5 .
56 [1 10(1 7|1 51 2| 59 56| 54 52 51 50/ 50/ 49 4% 48 a6 |} |
=5 1 111 BL B(L 3| 69 56/ 53| 61| 50| 49 v 48| 48" 47 58 B!
\ 6o 1111 BlL s[L 3| 59| 56| s3] 51 50| 49| 48| 47| 47 60 i
2 1 12[t 9L 6j1 3 &Y 56 53 51| 49 481 47| 47| 46 62 A
| 64 (1 15(1 941 Gl1 3 &9 66 53 &1 49 48| 47| 46 tid ..'!
66 |1 141 101 71 4 50 56 53 51 49 48] 49) 46 66 ‘.ﬂ
68 |1 151 1LY 7|1 4| &0 56| a3| a1 49| 47| 46) 68 3
70 (1 16(L 111 7L 4 59 55| 53| 61| 49| 47) 46 70 4
79 (1 16/1 12k B{l 4] 59| 55| 52| a0 48 46 T2 ]
, 74 11 161 1201 8|1 4| 59| 53| 52| &0 48 40 74 E
76 [1 17| 121 8|1 5| &0 85| 52| 49 AT 76 .
5 T 121 BIL 5| 50| 55| 52| 49| 47 i T {
80 1 81 5| 59| 53| o 49 80
82 1 5| 89| 55| 52| 49 82 |
84 590 55| 52 84 ‘
86 591 55 52 86 \
. | | {359 325| 369 38°| 42°| 462 50° |54°| 587 | 620 66°| 70°| 74°| 78°| 82° | 86° ‘




14 TABLE VI.
Third Correction, to Apparent Distance 482,

s APPARENT ALTITUDES OF THE SUN, OR STAR. 3'5
A i ol : et e
Alt.| 67 7° [ 891 9°10°| 11°)12°( 14°] 16°] 18°]20°[22°] 24° [ 26°[28°| 30° Abp
—o |7 7|7 w|i w7 T \r v |7 a7 a7 #{? wl7 wlT w|7 7w TR ! R T

6 |L 161 171 1901 23|1 291 36/1 43|12 1)2 202 302 58/3 163 353 5402 13/4 32| &

7 1 19)L 161 17(1 19)L 23[1 281 33(1 46812 0|2 162 322 473 203 183 3403 50| 7

8 |1 241 1071 161 17]1 19]1 2211 206]1 351 47(1 502 122 252 393 523 73 21| §

o [1 3001 231 18}1 16]1 17| 10(t 211 281 27)1 47t 582 02 202 322 4412 55| ¢
10 |1 3711 2771 21{1 181 16(1 17{1 18[1 = 1231 301 36|L 47]1 62 612 1612 262 36/ 10
L1 |1 45/1 33[1 25(1 21|1 15|l 16|} 17|L 20(1 25(1 2|1 301 471 552 4|2 132 22| 11
12 1 531 3911 30/1 2411 211 18{1 1611 191 2211 27(1 3311 401 47(1 54/2 202 10| 12
13 |2 2[L 46]1 36/1 28/L 24(1 20/1 18/1 17/1 1911 2301 25(1 34/1 401 46/1 532 o] 73
14 2 111 541 42]1 33(1 27|1 23/ 2011 16/1 171 20{1 243 291 34[1 39|1 451 51 14
15 12 20(2 1|1 481 37|1 30/} 261_22.1 171 16{1 18|L 211 241 201 331 3801 43| 15
16 2 302 9f1 54[1 42|1 34/1 29/1 24/1 181 16{1 17|1 18|1 201 241 25/1 32|L 37| 16
17 (2 402 1712 0[1 47(1 38/1 32(1 27|1 201 171 16/l 171 181 21)y 25|1 28)1 32| 17
15 |2 5012 252 7|l 521 42|1 35/ 30| 221 18{1 15|1 16/1 17|11 191 2211 25/1 25| 18
19 3 02 3212 14[1 581 461 39|1 33| 24]1 101 161 151 16/L 17|1 1071 22(1 24| 10
20 3 012 402 2012 3{1 511 431 361 2711 211 17/1 14)1 15/1 1611 1711 1901 21| 99
31 |3 182 482 262 9|1 6|1 47|1 40|1 30|1 23|T 181 15/l 14)1 151 16/1 17| 19| 27
993 13 27/2 562 332 15/2 2[1 5201 43[1 321 241 1911 16/1 13[1 141 151 16{1 18| 22
23 13 3713 32 40[2 21|12 7|1 56|L 461 351 261 20/1 16{1 14|11 13/1 14/1 15(1 16| 23
214 13 46(3 112 47|2 26(2 1212 0/1 50(1 371 27(1 211 17|t 141 121 13]1 131 14] 94
25 13 563 192 54[2 32[2 17/2 5| 54(1 40/t 2001 2211 18)1 151 1301 121 121 13 25
26 (1 53 275 1|2 88[2 22(2 9|L 56| 421 31| 24,1 19(1 16|L 13(1 11| 11|1 12| 25
27 4 153 343 82 44)2 27(2 142 2|1 44]1 33]1 25/1 20/1 16/1 131 11[L 10{1 11| 27
28 14 24/3 4213 15(2 502 32(2 18)12 6|1 471 351 27/1 211 17{1 14/t 121 101 10| 28
29 4 333 5013 21/2 56[2 37|2 23)2 10/1 501 37/1 281 22)1 18(1 5{1 12{1 10|l 9| 29
30 |4 42/3 583 28)3 2(2 42(2 27/2 131 53{1 40/1 301 231 191 15[1 12[1 10[1 9| 30
31 4 G1{1 63 353 8|2 47|2 31|12 171 57/1 42|1 32 L 25(1 201 16|11 15(L 11|L 9| 31
32 5 04 13(3 42[3 142 52[2 35|12 202 01 44]1 33| 2611 211 161 13[1 11[1 9| 32
83 (5 94 21(3 40/3 2012 572 3912 2812 31 461 35(1 27/1 221 17(1 141 121 10| 33
34 (5 18/1 2813 553 2513 2(2 44)2 2712 61 4001 37[1 2571 23)1 1801 14]1 121 10| 34
85 |5 27(4 3611 13 813 7(2 4812 312 OI1 521 30[1 3001 24/1 191 151 12[1 10| 35
36 |5 35|41 43/4 8|3 375 122 52|12 35/2 12[1 54|1 41|l 31|1 251 191 15|l 12|1 10| 36
37 |5 44[4 504 14{3 423 172 572 39|12 161 56(1 43[1 33(1 26/1 2001 16[1 13|L 11| 37
38 |5 5204 57\4 208 47)3 22)8 112 43)2 191 59|1 451 341 27[1 211 17|1 L4[1 11| 38
39 |6 05 4|4 263 5313 263 52 472 2212 21 1 85|1 281 221 171 14|1 12{ 39
40 |6 85 114 32/3 583 303 102 5112 2502 5|1 401 37(1 201 23(1 181 15[1 11| 40
41 (6 16)5 184 38{4 3(5 553 142 5a[2 2812 7|1 511 391 311 241 191 161 13| 41
42 |6 24)5 24/4 44/4 8|3 40/3 18|12 582 312 101 531 411 33)1 26/1 2001 161 13| 42
43 |6 32|53 31)4 50/1 133 44|3 2213 22 332 121 P 4311 341 271 211 17(1 14! 43
44 16 3005 37|14 554 183 48[3 2618 512 362 1411 57/1 451 3611 28[1 22/1 181 15| 44
46 |6 53[5 405 5|4 263 56/3 34I3 122 412 18i2 1[1 48[1 381 30(1 28/t 18]1 15| 46
45 T 76 1[5 154 37|1 4[3 4113 1812 462 222 51 511 40[1 31|1 24/1 19(1 16| 45
50 |7 216 13[5 25/4 4G/4 12/3 4713 2412 5122 2612 8|1 531 42(1 33/1 251 20{1 16| 50
52 |7 346 24[5 34/t 54/4 20[3 53(3 30/2 5612 302 12/1 56/1 44|1 35[1 27]1 221 17| 52
54 |7 4716 8505 435 1[4 27/3 5903 363 12 3412 15/1 59(1 461 37|1 20[1 23/1 19| 54
56 5 6115 8i4 34{1 5|3 413 612 3812 182 2[1 4901 30)1 31/1 251 20| 56

C |40t 113 463 10[2 422 2112 4|1 51(1 41|1 32[1 26|10 21| 58

3 503 132 452 232 6|1 531 42/1 33)1 271 21| GO

TABLE &, BFRECT OF SUN% PAR. B ApSeet 2 81 5411 43)1 3411 2811 22) 62

SUN's Py e 56 sl as a2l G

Add the Numbeys above the blackl 2 4912 2 1011 '_'!.,1 45(1 35(1 2811 22 h!

Iluenlnaniﬂﬂorremnn. subtract 2 2012 11(1 571 46[1 36[1 20|1 23| 66
e others. o —— e

‘Dl:; Sun’s Appavent Aliitade. & 12: ':’:{ j;i ;:;i ‘ig: ii 2‘3

b 15 [ 20 anliaTsg 3% 31 381 1 24 7

T B e 1 191 391 81[1 24 72

0 |77 [1]2]alels 1 40(L 3201 25| 74

20 [gls|1|o|L]els|a 1 33[1 25| 76

20 aj211toll s Rl I == = | Goll e

m:fsbflidilg_gn 1 26| 78

s0 |o|gla(s|4]|3]|al2] B0

0 glele |5 %33 82

70 917634 854

ol | |7l Lo = BN

11°|12°|74°]16°|189|20°(22°]| 24° | 26°| 28°| 30°




TABLE VI. 15
Third Correction, to Apparent Distance 48c,
D's APPARENT ALTITUDES OF THE SUN, OR STAR. D’s
A5 349 367 389] 429 467 50°| 549 589 62°] 667 70°] 74°] 787 825 860 A .
o |7 o e i v O G e A O e O o il O O O w7
6 4 515 10/5 28!5 46/6 186 497 19f 47 6
7 [1 6/t 214 3614 515 19]5 456 116 35 .
8 13 54/3 484 1|4 14/4 886 15 225 42 8§
913 7|3 1913 303 414 3}4 244 435 0 9
10 (2 47(2 573 3 36/3 644]14 2b44 JohE 10
112 3112 40 3 143 11
12 (2 17)2 25 2 5913 12
13 (2 62 33 2 4012 13
14 1 5712 4 i 3 15 14
15 |1 491 53 if2 3 0 e e N 15
16 |1 42|l 47 2 2 46 e T
17 |1 36[1 41 1 2 34 17
15 {1 311 35 31 ¢ 2 2412 20 18
19 11 271 31 35(1 2152 19 19
20 |1 241 27 3|1 R | (R i 20
2] |1 2211 24 [ 1 2 4 21
22 1 2001 22 1 Al 411 571 59 22
23 11 181 19 231 1 1 511 53 23
24 (1 16[1 17 1 511 32/ 1 46/1 48 24
25 (1 14]1 15 i1 5(1 201 83 1411 43 25
26 |1 121 13 1 19{1 23|T 26/1 20/1 32/1 34|l 361 3581 40 O
27 11 111 12 1 171 201 23/t 261 281 301 3201 3471 36 27
28 1 10|l 11 1 15/1 18)1 2001 23(1 25/ 271 271 30/1 42 28
29 [1 91 10 21 1411 161 18|1 20[1 22/1 24/t 251 27/1 28 29
30 [1 971 10 11211 1471 16/1 18]1 19]1 2111 221 2411 25/1 26 30
31 |11 81 91 91 10/ 11 12(1 14[1 16{1 17|1 iHl}.’.Ul 21'1 2211 23 31
32 |1 81 81 81 91 101 111 1811 1401 151 171 181 101 191 20 32
33 (L 81 7L 7 81 91 101 111 12(1 18[1 151 16(L 17/L 17[1 17 33
34 |1 81 61 6t 7L 81 01 10{1 111 121 131 141 141 1501 151 16 34
35 (1 8|1 6L &1 61 7|1 8{1 9/l 91 101 11j1 1201 12)1 18{1 1371 14 35
36 (L S[1 61 51 51 51 61 7|1 71 S 9|1 1o/l 101 111 1:.!1 12 36 1
47 (1 91 7)1 51 41 48 51 6L 61 T 71 81 sL 9L 9110 a7
38 (1 91 71 &)1 J1 31 41 51 51 6[1 61 TIX T &L 81 81 g 38
30 ft ot 7hh s a1 81 31 41 41 501 s\1 6L et 61 L 7y 7| 39
40 1 o1 7t s 31 21 21 31 31 41 41 51 s 51 61 61 &l 40
41 (L 101 81 31 :-;‘1 1L 1L 21 21 3(1 31 41 41 41 &1 5T 5 41
42 [LYor s st 31 1t 1f1 11 201 21 21 31 31 aji 41 41 4|42
43 L 111 st et 41 1ft o1 or 11 1t 1t 21 21 2t 31 31 3| 43
44 1121 OIL 61 41 1t o1 o1 o1 o/t o1 a1 a1 11 11 11 1| 44
46 (1 1211 91 61 471 1| 59| 59| 59 59| 59) &0 59 59| 59| 59| 59| 46
a8 (L 131 10/l 7)U 4% 1| 58| 58| 68| o8| 58| 57| 57| 57| 57| 57 |48
50 L 181 lu‘l 71 5L M 59 57| 7| 67| 57| 56| 56| 56| 56| 56 50
52 [1 141 111 81 &1 1| 59 57| 56| 56 s6| 55 &5 54 54 52
54 1151 111 81 61 2| 50| 57| 56| 55| 55 54| 54 53 53 54
56 1 15/1 11,1 81 61 2| 59 &7 55 54| 54| 53| 53| 52 56
58 (1 161 121 91 61 2| 59| 57| 55| 54| 53 52 52 &1 | 58
g0 1 161 121 91 61 2| 59| 57| 55 53| 53] 52 51 60
| g2 1 17{1 1311 11)ll_ 7i1 2| 590 &% 53| 53| 52| 51 51 62
| 64 L 17]1 131 1001 71 2| 597 57| 55| 53| 52 51 G4
| 66 (1 181 141 100 71 3| 59) 57| 54| 52| 51| 50 G6
TGS I_E1 141 101 7.1 8| 50{ 56| 54| 52| a1 i TR [ [~ 7
70 [1 1071 15{1 111 8 3| 50| 56| 54 52| 51 0
72 “ql 15(1 111 81 3| 50| 56| 54 52 72
74 (1 201 151 11J1 8L 3| 50| s6| 53] 51 74
76 1 201 161 1201 81 3| 50/ 56| 58 76
78 (1 211 16/1 121 91 4| 50| 506 53 = 78
B0 (1 211 1{1 121 91 4| 59 56 80
B2 L 161 121 91 4| 59| 56 82
84 1 121 91 4| 59 84
__S_ﬁ_ 1 91 4| 59 86
327 34°| 36°| 38°| 42°] 406°| 500| 54°| 587 62°] 66°| 709 74°| 78¢| 82°| 867

i s gy




16 TABLE VI
Third Correction, to Apparent Distance 52°,
D’ APPARENT ALTITUDES OF THE SUN, OR STAR, D’s
Ap
,_ﬁ}f 6° | 7°|8° [ 9° [10°|11°]129]14°|16°]18°|20°|22°[24° | 26°[28°] 30¢ j\‘}’tl’ .
o) frf.r;;ﬁﬁf_ﬂ']‘F'f—FT_ﬂf_T"'T’t’TWJ_Fr_urﬂNITT QI
6 |1 181 191 21/1 24{1 301 37|11 44/2 0|2 172 34/2 513 103 24i3 47/t 6l4 24| ¢
1 7|1 2141 181 191 211 241 20(1 34|1 462 02 142 282 422 57(3 12/3 97)3 43| 7
{ 8 1 251 21|1 181 191 21/1 241 27|1 36/1 47(1 552 112 2312 3612 5013 3(3 16 8
it 9 (1 30{1 24/1 20{1 18/1 19|11 21]1 23[1 291 371 47(1 572 S}2 1ui2 81|2 4902 53 o
I 10 [1 37)1 28/1 23[1 20|11 18[1 191_251 25(1 30[1 381 46(1 66|12 62 16/2 2612 36| 19
|E 11 (1 45]1 34|1 28[1 23/t 201 18(1 1911 231 26/1 32/1 80|l 47| 5612 4|2 133 22 71
e 12 |t 54(1 41]1 331 271 22/1 20{L 181 20/1 23)1 271 33]1 40/1 47(1 542 22 19| 12
bl 13 (2 21 481 381 31(1 25/1 2211 191 19[1 211 24|11 29)1 251 41]1 47|1 5423 1| 13
LS 14 (2 111 55/1 44/1 35{1 281 241 211 18/1L 191 2211 26|11 301 351 41|1 471 62| 14
[ 15 (2 192 21 5011 391 821 271 231 19/1 181 201 2301 261 301 351 40/ 44 15
' 16 12 252 9|1 55|1 441 35/1 301 25(1 201 17/1 181 20(1 231 26,1 301 341 35 16
17 |2 37]2 16/2 o[1 48/1 30(1 331 271 21|1 18[1 171 181 2011 2301 a2sl1 301 33| 17
18 12 462 232 6/1 531 43(1 36/1 301 23/1 191 16/L 17/1 1811 2011 231 261 29 15
19 (2 56/2 302 121 59]1 45(1 401 331 25/1 20(1 17(1 161 171 181 2001 23)1 26| j9
20 (3 5/2 372 182 4[1 5211 44/1 371 27/1 221 18f1 151 161 171 1811 20)1 23| o
21 |3 14|12 442 24/2 O|L 57|1 45/1 40(1 20{L 231 191 161 161 16(L 171 181 20/ 37
22 13 2312 522 812 15/2 11 52(1 44(1 321 251 20/1 16{1 151 15/ 161 17(1 15} 22
23 3 32(2 502 382 202 6|1 56(1 47|1 34|L 26|1 21/1 17(1 151 141 151 161 17] 23
24 (3 413 7]2 442 26/2 11(2  0/1 51|1 37| 281 22/1 18[1 151 141 14[1 15[L 16| 24
95 (3 50/3 14[2 512 31[2 16/2 4/1 54[1 401 301 23/1 1911 16[1 14[1 13]1 141 15| 25
26 |3 59/3 2212 582 37/2 21|12 8|1 581 42(1 32/1 251 201 161 14/1 131 13/t 14| 26
27 4 83 3013 52 4202 26(2 12{2 201 45|01 33[1 26/ 211 171 151 14[1 13/1 13| 27
‘ 25 4 1713 38i3 122 452 31(2 16[2 6[1 48{1 35[L 28/1 221 1811 151 14)1 131 13| 25
i 20 4 2613 4503 192 5312 362 21|2 10/1 51|1 37(1 20/1 231 191 16/l 14|L 13/l 12| 29
30 [4 343 53(3 252 592 4112 25|2 13(1 54(1 39|L 31]1 2411 1911 16/1 14/1 181 12| 30
i 31 |4 434 03 323 a2 4512 2912 17|1 571 41)1 32[1 251 201 171 151 15{1 | L
i 32 |4 5204 R3 383 102 4|2 20/1 5olL 43|l 34[1 27[1 211 171 151 13)1
I 33 [5 04 152 443 162 552 35(2 24|12 2|1 451 36(1 20[1 23|1 181 151 131
. 34 [5 04 223 503 21/2 59| 2 27|12 5|1 48[L 381 30|L 24/1 191 16 1
35 6 174 2013 56/3 27)3 42 46/2 31|12 T|L 511 4o/l 32[1 25/1 20|l 17|i 141
i 30 |5 26/4 36/4 23 32/3 92 502 34/2 10|l a3/1 42(1 331 26[1 21]1 171 141
il 37 |5 84|14 4214 83 373 14)2 812 13|L 56/1 44/ 34/1 27/1 221 1s|L 151
i 36 |5 4214 49/4 133 4203 1812 58)2 422 16]1 581 461 561 2811 221 181 15/1
il 30 |5 601 5614 193 47|13 23(3 22 462 19(2 11 481 381 301 28|L 18 1
Il 40 |5 585 34 24[:1 52(3 273 62 492 2212 3L 501 39]1 3111 25/1 19 i1
AL |6 G5 D4 303 57/3 32/3 102 532 25|12 61 52(1 41[1 32(1 26|l 201 16
il 42 16 145 1514 3514 23 363 14]2 56/2 25)2 51 541 42(1 34[1 271 21
it 43 |6 215 21]4 41]4 7[3 40)3 183 02 31[2 11[1 561 44]1 351 281 22
It | 44 |6 28/5 27]4 46/4 123 443 223 32 34/2 13/1 551 451 371 291 23
iy 46 |6 42/5 304 564 213 5213 203 102 3912 18]2 1)1 451 39 1 311 24
i 18 |6 5|5 51/5 64 303 69/3 363 16/2 4412 22/2 5|1 51/1 41(T 33|1 26/1 21
i 50 |7 Bl6 25 1614 38l 7|3 43(3 23|12 492 2612 8|1 54|1 43(1 3501 271 2201 19 50 |
; 52 |7 216 185 2504 46/4 158 503 20(2 542 3012 111 57|1 45[1 36/1 2001 241 20| 52
54 |7 33[6 235 3414 5314 228 563 35|12 502 3412 142 oL 48[1 38]1 311 25[1 21| 54
46 (7 44|0 33/5 43/4 594 204 23 403 4)2 3 2 2[1 50/l 401 321 261 22| 56
68 |7 8316 425 605 6/4 354 73 453 8[2 2 5|1 531 421 331 27(1 23| 58 .
i Go 5 565 1214 4014 12(3 503 122 2 7iL 651 441 35/1 201 24 6o
i G2 4 454 163 54/3 15[2 2 9[1 5T|1 46(1 3601 301 25| 62
iy fid 3 583 182 812 1111 5911 4811 371 31[1 26| 64
3 I . 3 20(2 2 132 01 401 301 32|1 26| 66
I s e Ty 2 2 152 11 50,1 401 83|L 27) 68
T,_ 70 216|221 511 411 341 28| T0
| 72 2 1712 31 5211 421 341 28| 72
Iy 74 2 4|1 5311 43[1 85/1 29| 74
b 76 e | 1 54{1 44/1 36/ 29 7¢
78 == e L T lx 441 36/ 30| 75
80 1 371 30| so
¥ 82 1 30| 82
] 84
86
6% 7° | & | 9° |10°|11°|129|14°|16°|18°209(22°|¢




=—= == - v —

TABLE VI 17
Third Cerreetion, to Apparent Distanee 52°.

D’s APPARENT ALTITUDES OF THE SUN, OR STAR. A})’s

A e :

Al |329]32° | 36°]38° | 42°| 46°60° | HA°| 58°] 62°[66°| 70°| 74°| T8°[S25 8GO A,
O 1* Ht* nls B a6 e gle & #7 wle gl wpe ol a8 w8 #ye8gmlrm o 7]
6 14 4305 1[5 18[5 346 66 36/7 4]7 20\7 53 6
7 (3 59/4 14/4 2914 4356 95 3453659206 42 7
8 [3 30/3 43[3 55(4 84 3044 5215 1315 325 50 8
9 [3 4|3 153 26/3 373 58 17[4 3614 5115 5 9
10 2 45[2 54|13 Alz 14/3 323 48/4 44 204 3314 45 19
11 12 302 usl2 47|2 2613 403 544 64 16 1
12 2 172 252 322 7|3 20(5 323 4313 52 12

L 18 |2 72 1302 agl2 513 53 143 245 32 13
14 [1 5802 32 92 3712 48/2 58/3 7[3 143 20 14
15 |1 491 541 592 2 2612 3512 44/2 5212 593 5 15
16 (1 a2/L 471 2 16,2 242 3202 40/2 462 52| 16

| 17711 '87[1 41)1 5 2 82 15]2 2212 2912 35]2 40| 17

[ 18 |1 3211 36(1 45 2 02 72 13(2 1912 2512 302 33 18
19 (1 29]1 321 s ) 1 532 02 62 11]2 16]2 21|2 24 19
20 11 261 291 - 5 1171:‘:3159? 412 912 13|12 16 20
91 |1 29|1 Zo|T 261 31|t 371 42|L 4u[1 531 582 22 62 9 21 |
99 1 21l1 2301 251 28]1 331 37|1 42/1 47(1 52[1 56(1 592 2|2 4 22
vz |1 19lL 21|t 23|1 25|11 291 33(1 38|l 421 471 51[1 54)1 s6{1 58 23
24 |1 317t 1801 211 23[1 26{1 30|l 34/ 381 4211 461 49(1 511 53 24
95 [1 161 171 191 20|l 23(1 27|L 361 341 37|1 41[1 441 46)1 48 25 |
26 |1 1511 16[1 17(1 Is{l 211 24]1 271 301 331 36[1 39|1 41|1 43|1 44 26
27 11 1401 1601 181 17(1 191 221 241 27|1 36{1 321 35/1 37/1 391 40 27
28 |1 13]1 14[1 15[t 161 171 2|1 22{1 24]1 27/1 26{1 31[1 33/ 85[1 36 28
20 |1 1201 131 14)1 15[1 16/1 181 20(1 22(1 24{1 26{1 251 30[L 31|1 33 20
30 (1 1201 12|t 13(1 13/t 14/L 161 181 2001 22|1 241 251 27|t 28[1 20|11 30 30
31 1 11f1 1ifn a2 3z|l i3]0 15(1 161 1S{1 20]1 22/1 23(1 24{1 251 26|1 27 31

132 |1 110 111 12fr 211 32{1 141 151 161 18|l 2001 211 2201 28)1 23|1 24 82

| 33 1 111 101 1eit 1o/t 1| 13() 14[1 151 17(1 18{1 191 20|l 241 21)1 22 33

| 34 (L 11]1 101 16/l 101 11)1 12/1 I3{1 141 161 1%L 171 18|l 19]1 19[1 20]L 20| 34
85 (L 11j1 10)1 101 10j1 T0]L 111 1211 131 14[1 15/1 1501 16{1 17|11 17|1 I8[1 18] 35
36 (b il 100 ojt 91 9L 1o{l X110 RIjL £200 131 1301 14/1 151 15[1 16{1 16| 36
37 (1 111 10 oft 8l 9 91 10/ peji 11/ 111 12(1 12/1 131 13(1 141 14| 37

[ 88 (L 111 1971 ol 81 81 91 91 Sil 101 1011 111 111 1HE LT 1211 12| 38
89 (L 111 Lol 9l &1 81 81l BL 81 9L 911 1011 10/1 10]1 101 To|L 10] 30
40 (1 12 lﬂll ot st 7L 7L Tl 7ht A1 Bl1 91 91l 91 91 91 6| 40
41 |1 120 131 g1 st 7k 7|1 7L 71 7L 7T[1 Bl &1 S| 81 81 8§ 41
42 |1 1801 111 o/t 801 6L 61 61 61 61 61 71 71 Fh g T 7 42
45 11 131 111 oft EL 61 61 GL 61 Gl 61 61 6l ol 6L 6 43
44 |1 141 118 (1 81 61 50 51 51 51 51 371 51 51 s B 44
46 |1 14)1 1211 101 91 @Gl 41 41 41 4/ 41 41 aji 31 3jL 3 46
48 |1 15[1 13)1 11/0 9l Gl alt 31 alf 3/t 21 21 1t It 1 48
50 |1 161 141 1118 9L 61 4f1 21 21 21 11 o o1 o 0 50
52 (1 17(1 150 12t 9|1 61 4|t 201 31 1(1 01 o0f 59f 58 52
54 1 1801 1301 320t el 6|l 4ft 211 11 o 59 s&o| 58 57 54
56 [1 181 1500 1201 10t 6]l 4/t =2 o) 59| 58| s8] &7 56
58 (1 100 1601 12/ 101 6t 4jt 21 o s8] 880 57 b0
Go |1 20{1 161 131 108 F|L 2l 211 0f B8 57 56
62 1211 17]1 1301 30l 7|1 4|1 1| 59 58| 56| 55 -

61 1 22[ 181 1411 11t 71 411 1 59 a7 56 f‘A"I:LI.' _.mr:rj;ﬂ'"ﬂr“:ih‘j‘-l'.lfl.
o6 1 220 181 14t 1 71 4f 1] a9 67| 55 ‘n‘..};“?u’;‘r‘.'fl‘é?,‘r’i;i-'l?;i‘s'l.Ln?f;‘éf‘

—_— [ — | the others.

68 (1 22|11 151 141 11jk 7L 3|1 0O 58| 54| Rl ,mA -

70 [1 23l 18|t 14t 130 7@t 3)1 o 58| 56 T
72 |1 231 19l1 150 11 Elt sl o] &7 L ;’TI‘!—”;’JT‘,—'T{?“{E‘”—“E@
74 {1 241 1901 1548 1t 7)1 3ft o] 57 0| 7|11 2|ala|a
76 [1 2401 191 151 1211 711 3@1 0 w0 (a]aftiof1)e|2]a
= : PR i o e e O L g
78 (1 241 101 1o} 12 7L 311 0 w|7(5|ale|s(3(T]3fo]e
80 [1 24)1 191 151 121 Tl 3 s0lale|els|d|als]2]e
82 |1 25(1 201 16{1 121 7|1 3 60 117‘55[445
84 |1 25(1 2of1 161 121 7 % 8170812
86 1211 16/l 121 7| ) *]2[°!

| [32°|347|367 | 38°|42°|46°| 50°| 54°|48°| 62°| 66° i




18 TABLE VI,
Third Correction, to Apparent Distance 562,
E‘s APPARENT ALTITUDES OF THE SUN, OR STAR. D’SI
A e .
Ale.| 62 [ 7° | 8 [0 [10°]T1°]12°] 149] T6°] 180|200 |32 345 265 T35 57 Al
I N O S i'_H‘TTTTT_—J:—'—T‘*;T'UW—'TIJWIﬂrH_Q I
G 1 2001 2211 2501 2001 3501 411 482 2> 452 332 5213 10l 2715 454 34 20| ¢
T (L2301 2011 2201 2411 2711 3201 37|L 48)2 1|2 1502 2902 4302 sus 1302 orl3 4u 7
81 2811 23/1L 2011 211 2311 261 2911 3811 4802 0f2 1212 2302 3515 4z 1[5 11 8
9 L 3411 27|11 2211 2011 211 23/1 25| 315 a0l1 4801 582 82 18k 2012 40|12 50| o
10 11 4001 311 25{1 2218 20{1 211 2211 26/1 32(1 30)1 441 5602 52 15|12 24(2 33| 10
H 11 |1 47(1 36|L 2001 25|1 29(T 20|11 211 23|i 97|17 43 L 552 4171803 20/ 11
14 12 |1 o4jL 421 3811 2801 241 21(1 2001 211 241 o4 14711 5512 2la g 32
i 13 (2 2/t 481 35(1 34|11 26{1 231 211 20(1 22{1 25! 1 41/L 47|t 542 of 13
I 14 12 Lof1 5411 43{1 35[1 2001 25(1 2211 191 20[1 23 1 361 411 47|t 52! 14
15 |2 1812 111 4811 3011 33]1 281 241 2101 10[1 21 711 32(1 36|11 41)1 4[5; 15
16 2 2712 8[1 5|1 43(1 36/1 31,1 26/1 221 10/1 1001 2L1 2411 285/1 32(1 36(1 40| 16
17 2 352 151 591 471 40/1 34/1 29/1 23(1 201 1871 191 231 2501 98fy 391 35 17
! 18 12 442 2213 411 521 431 371 31(1 251 2011 171 181 2001 2201 2501 28)1 31 18
L 1912 5312 202 101 57/1 471 401 341 26|1 2141 1|1 17|L 191 20/1 23|y 2511 as 19
i 20 |3 22 3612 1612 211 51/1 4401 37(1 28(1 2211 10(1 17|1 15[1 19]1 211 23)1 25! 9,
. 21 |3 1112 44(2 2219 81 65|1 47(1 401 30|1 24/ 20|l 151 17|17 181 19]i 211 23 a1
2% |3 2012 512 2012 132 0|1 51(1 48(1 3211 25|11 211 18[1 161 17/1 181 191 21] 22
23 (& 2012 582 35/2 1812 5/1 55|1 46(1 851 27/1 2201 191 17]1 1601 17h 18/1 19| 23
24 13 3518 52 4212 2312 9|1 59/1 50(1 371 2011 24f1 20/ 17)1 16[1 16]1 17/1 15| 24
25 |3 4713 1312 4912 202 1412 311 53(1 3011 511 2511 211 18}t 16[1 161 161 17| 25
]‘ 26 13 5513 20/2 53|2 3412 192 7|1 57/1 42[1 331 27|1 221 191 171 16(i 161 16 26"
i 27 [ 4R 2713 112 3012 2412 1212 11 45/1 35(1 28[L 231 191 171 161 161 16 ar
s 28 |4 123 3413 82 45(2 2012 1612 51 48/1 37[1 30[1 24/1 201 15/1 16/1 1511 16| 28
[ 20 |4 2115 4113 142 5012 3312 2018 8|1 511 89[L 31 25|1 211 1811 161 151 15| 29
‘ 30 |4 2003 4813 202 55\2 35/2 2412 12/1 54[1 41|1 331 261 211 1801 161 151 15| 30
3114 3813 553 263 02 4312 282 16(1 571 44|1 341 28|1 22|T 181 16,1 16/1 13| a1
] 32 (4 46/4 23 3213 6i2 4802 3202 10)2 0|1 461 36/1 291 231 191 17|1 16{1 15| 32
i3 35 14 G4i4 012 393 102 5812 36/2 2312 31 491 38t 3101 231 2001 1701 161 15| 8%
/ 84 13 24 163 453 162 57|12 4012 2612 61 51]1 40|l 321 261 211 181 16{1 15) 34
w 45 |5 1014 2313 515 223 212 4412 80[2 9f1 53(1 42[1 3401 27)1 2201 185 16/1 15| 35
56 15 18)4 3013 578 2713 6|2 4812 33(2 12|1 55|1 44|l 35|1 25/1 231 101 17|1 16| 36
87 5 264 37|11 313 3213 102 5302 37(2 15(1 55(1 46|t 37)1 20/t 241 20)1 181 16] 37
38 15 331 4314 813 373 14/2 56(2 41[2 1702 of1 481 88/L 801 2571 210 lﬂfl 16/ 38
39 15 414 5014 1413 4213 193 02 45[2 2002 201 501 3901 311 2501 21h 18/1 16| 39
40 |5 4314 56/4 1913 4713 233 4|2 48/2 232 41 51[t 401 3201 26/t 22[1 1901 16| 4p
415 555 2|4 2518 623 283 83 5112 252 61 53(1 421 331 271 23|1 201 17| 41"
42 |6 25 84 303 5718 328 11i2 542 2812 911 551 431 341 2801 241 vol1 17| 4»
13 16 915 1414 354 23 3613 1512 5812 312 121 57\1 4411 35]1 201 25(5 o1y 17 43
4416 16/5 2014 4004 7i3 4013 1913 112 3412 141 59/1 461 371 311 26/1 el 18] 41
46 (6 20/5 32)4 5014 1613 4813 2613 B2 4012 182 2[1 491 401 33/} 2811 23(1 19| 40
15 (6 42!5 4314 59(1 243 663 333 14|12 46(2 222 61 541 431 36{1 301 251 20| 45
50 16 54i5 5415 84 32|4 33 403 192 5012 2612 9|1 5501 451 -38(1 3211 261 21| 50
2 \T 66 415 17/1 394 10{3 463 24[2 552 3012 1211 58[1 4s(1 40[1 38]) a7|1 22| 52
5417 186 1415 25/4 4614 163 5213 2012 5912 3412 152 o[1 501 421 351 20[1 24| 54
56 (7 2006 24)5 3314 534 2218 573 343 312 372 1912 31 52(1 431 36(1 3001 25 56 |
58 17 4016 335 415 01 284 23 303 72 41)2 2212 6L 541 451 37(1 S1|1 26| 48 ‘
_ 60 17 5016 4115 485 714 314 T)3 43(3 112 442 252 8L 5671 47(1 30/ 32(1 27| 6o
i 62 |7 586 48[5 555 134 4014 123 4813 1512 47|2 98/2 111 551 48|1 10); 331 28| 62
G4 6 15 194 4504 17(3 52[3 18[2 50{2 s0/2 132 UEI S0I1 4101 $40 29( 64
i il 150/ 2112 56/3 2012 55/2 322 15[2 211 51|1 42(1 351 20 66
08 =g - T |t o3 222 552 842 1712 41 59/1 431 36| 30| 68
i 70 3 2402 57[F 362 1812 501 53l1 4401 37/L 31] 70
I 72 2 GBU{2 T2 1912 61 54/1 451 38[1 32| 72
i 74 2 582 2002 701 55(1 46[1 39(1 82| 74
il RICTIER S |22 s|tselL 47|L 3911 35 76
Il 75 T e e 2 81 67|L 45|l 4011 33/ 78
i 80 . 1 58[1 48{L 40/1 24 8o
I 82 L 48(1 40{1 34| 82
g B4 1411 4] 81
86 L 1 34] 86
_"‘EJ‘?? g0 | g9 [Tpe A0
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i TABLE VL 19
Third Ceorrection, to Apparent Distance 56°.
| Irs APPARENT ALTITUDES 0F THE SUN, OR STAR, ?’s
.-1)) - — - — T E — . o T 5 ——— (A P}
Alt. | 32°]34° 36°]38°]4 25|49 50° | 62° 587|620 6 [T [T |78 RN
o f.';’l_-.f?!”l1[]1,’7‘7!”’1!-’-”!.‘.’1IJIJJIt,l-l--_:"l ”TT o)
6 14 3714 545 10|35 26/5 56/6 25(6 5217 15/7 3777 58 ' 6
743 5714 1114 254 385 3|5 295 526 1216 31/6 48 T
S 13 26/3 88[3 514 3|4 26]4 475 55 23[5 0|5 55 8
913 13 1213 23|13 333 53(4 12/4 304 465 - o5 13 9
10 (2 4312 53(3 2/3 113 263 4504 1|4 15/4 2714 3004 50 10
11 |2 202 37 2 538 Y3 2413 3813 504 1)1 12/1 21 11
2 |o 5 2 358/2 52|13 6|3 15/3 253 383 4713 56 12
13 |2 2 2512 3712 50(3 1)3 10{3 19)3 283 26 13
14 1 32 812 142 2512 362 472 5613 403 1203 19)3 24 14
15 |1 511 5912 52 152 2502 3512 442 5112 58/3 43 10 %
16 |1 44/1 4S[L 53(1 58}2 7|2 16|2 25/2 332 392 45|12 51|12 57 T
17 |1 39(1 43|11 4501 52[2 ol2 8/2 162 24(2 302 35/2 40/2 45 17
18 {1 35/1 39i1 4311 47/1 54/2 12 82 152 2112 26/2 81|2 352 38 I8
19 11 3111 35/1 88/1 421 48[1 552 112 7/2 1312 18)2 23/2 27|2 30 19
[ 20 |1 2581 31f1 34/1 3711 45/1 4011 5512 0]2 62 102 15/2 19[2 29 20
e L —_—— T T
21 |1 251 27|1 30/1 38]1 351 44|1 491 5411 582 3|2 7|2 1|2 14 21
22 |1 2211 241 27/1 S0/1 341 391 44]1 4811 521 562 o2 4)2 62 8 29
23 1 20(1 2911 241 271 311 351 40/1 441 47)1 51|1 54]1 572 02 2 a3
24 |1 191 200 220 251 2811 3211 3611 40/1 431 461 49[1 52[1 541 56 24
25 |1 1811 191 21[1 2371 261 291 3311 361 3901 42[1 4401 471 4911 51 25
2611 17/1 18/1 191 211 24T 271 301 331 35(1 35/1 401 43/1 44/1 46 148 |26
27 |1 161 171 18{1 19(1 221 25/1 27(1 301 32)1 351 37[1 30/1 4ol 4217 44 o7
28 11 16/1 16/1 171 181 201 231 251 27/1 201 321 24[1 30)1 871 3901 40 28
29 11 151 1511 16/1 17]1 19]1 21(1 23|11 2511 277 201 31[1 33(1 341 35)1 36 29
30 |1 151 151 16/t 16[1 171 191 211 23/1 25/1 27|1 29(1 sol1 31il 3211 3301 34! 30
B1 1 141 141 151 151 161 18]1 191 21/T 23(1 251 27/1 25/1 20,1 20/1 301 31| 31
#2 L 14 3411 1411 1411 1511 17(1 1811 1911 2101 231 251 9261 27]1 271 271 26| 32
33 1 141 33]1 1311 13[1 141 16[1 17[1 1571 2001 211 2301 24)1 251 2501 2501 26| 33
3L Iyl 151 151 1311 141 151 1611 17)1 103 20/1 211 2201 2311 231 23y 21| 34
35 11 1411 1301 131 1311 131 14[1 15]1 161 17/1.1801 1901 2001 211 2101 21y 22| 35
86 11 1411 131 121 1211 121 181 141151 161 16{1 171 161 19,1 191 197 20| 36
| 87 [1 141 181 12(1 12/1 12)1 12]1 13‘1 141 151 151 1611 161 17|11 171 17)1 18] 37
38 [t 14/t 1301 12)1 1101 111 121 1301 ISIL 141 1411 150 1501 161 16/1 161 17| 38
30 [T 141 131 1201 111 111 121 1201 1201 13/ 18)1 1301 13) 141 1451 15 30
40 11 141 1311 1211 11f1 10]1 101 111 11]1 1211 1211 121 12)1 1211 131 13 a0
41 11150 101 1201 111 101 101 101 10l 111 11T 117 111 111 1201 B i
{4211 150 141 1253 131 o)t o1 91 91 1001 107 101 1oh 1qu 111 11 12
43 (L 1501 1401 121 1101 o)1 91 91 91 91 91 91 91 ﬂil 10 43
44 1L 1611 1411 1201 3101 91 s{I ST s[I 81 81 8|1 sj1 81 9 44
46 |1 171 15/1 1301 12)1 ofi 71 71 71 61 61 e th 71 7 16
48 11 171 15(1 131 121 91 71 61 6L 51 51 51 51 5 18
50 |1 181 16/1 1471 121 91 61 51 501 41 41 41 41 4 50
52 (1 191 17/1 1511 18(1 91 6G[1 a1 4@1 351 31 81 3 52
54 (1 201 171 1571 13(1 9|1 61 41 31 31 21 2§ 9 54
56 |1 21|11 18(1 16/1 141 10(1 6[L 41 21 211 11 1 56
55 [1 22/1 19(1 161 14T 101 6/l 41 2L 11 o1 0 TRETR N A
GO (1 23[1 191 16/1 14/1 101 61 41 21 11 o0
62 (1 24(1 20(1 1701 14]1 100 61 41 201 11 0 rasLE P EFFECT OF SUN's pAT
64 (1 241 201 171 1471 711/t 7)1 41 21 0 Add the Nombers above the black
66 1 251 211 181 151 11t 71 41 21 .0 it oeg Conection, mberuc
68 [1 2501 21/1 181 151 1111 711 41 2 :)-6— Aun’s Apparent Altitugde,
70 {1 26/1 221 191 16/1 131 7)1 41 2 SHE | 5 TGOS0 60 0 o aTsaTe0Ta0
72 (1L 27|71 231 19]1 161 11)1 71 4 G K20 8 B R W
74 |1 27(1 23|01 191 161 111 7)1 4 :;;}1_}233
- oQ 3 by 2 Ol1|2]2
76 {1 281 231 191 161 1171 7 ——1 |2 le]a]s|a|TlTeJalile
78 |1 28[1 2301 201 171 111 7 wialels|s|alalafafl
80 |1 2001 24(1 201 171 11 018 7|6|6|4)4|afa
82 1 2001 241 20/1 17]1 11 S (olhlylalatsls
84 11 2001 2411 201 17 ol 1°l7leke
86 1t 201 24f1 2001 17 3 S[ELT
320 38°|42°| 469 50°| 54°|58°| 62°| 56°
A . = = ..f‘-—slb'-r:q-ﬂ.- — o




Third Correction, to Apparent Distance 60°.

APPARENT ALTITUDES OF THE SUN, OR STAR.
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il Kol R SN
= T T T
6 (1 22 251 28
7124 1 231 25
8 (1 25 1 2211 23
9 (1 33 1 24{1 22
10 (1 40 1 27|1 24 1
1111 a7t 351 311 27 1 35
12 |1 55[1 431 36[1 30 1
13 12 3[1 491 40)1 34 1
14 {2 10{1 551 451 38 1
15 |2 18)2 1 50{1 42 il
16 2 2612 %[l 55|1 46 0]
17 |2 342 1312 0/l 50 1
18 (2 42[2 202 5|1 54 41
19 12 502 272 11]1 59 1 i1
20 |2 5912 34{2 172 4 1 461 §9[1
21 3 72 412 232 9[1 5s[1 501 421
22 |3 152 48)2 20[2 14[2 2[1 5301 4a)1
93 (3 242 55/2 35[2 192 71 57(1 45[2
24 (3 32(3 212 41[2 24[2 102 1 1
25 13 41|13 92 47[2 29[2 15]2 4 i1 4
26 {3 49/3 162 532 342 20|12 B
27 |3 58i3 2312 59(2 39[2 25[2
28 (4 63 30{3 52 44[2 29[2
29 |4 153 37|3 11|12 49[2 33[2 :
30 (4 2313 44|3 17[2 54[2 382 2
81 |4 313 51|13 23[2 59[2 422 28
82 [4 3913 55|3 2913 42 47[2 3
83 |4 474 53 343 9[2 52[2 !
34 4 55/4 12/3 402 14[3 56[2 ¢
35 |5 3[4 18[3 463 19]3 0|2
36 15 1014 24(3 523 243
37 |5 18|4 31(3 553 29[3
35 15 25)4 38/4 43 34[3
30 (6 324 45/1 103 30[3
40 15 3914 514 1503 44
41 |5 46)4 5714 213 49}
42 15 5315 3|1 263 638
43 16 oz 9[4 313 5418 3 P
44 16 7ls 1504 364 313 S0 :
46 16 21|15 26/4 4614 12/3 473 263
48 |6 84|5 37|4 55|14 20i3 543 323
50 |6 475 48(5 4|4 2814 1[5 373
52 |6 569!5 58[5 13|11 364 8 3
54 |7 11 5 2204 44}4 158 3
56 (7 22 5 3004 51|14 21/3 553
58 |7 81 5 37|14 58|L 27|14 113
60 |7 40 5 4505 4|4 22|11 63
62 |T 48 5 52|15 10|12 384 113
64 |T 66 5 B85 15(4 4314 153
6618 3 6 2152014 47|14 19[3
68 i 65 2404 G1H 2304
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TABLE VI. 21
Third Correction, to Apparent Distance 60°.
s APPARENT ALTITUDES OF THE SUN, OR STAR. !{)'s
A LR 389(42°(46°| 50°] 54°]58°]62°]66°|70°| 74°| 78°|32°|86°|ALe.
—aif AT'T:.'.'l"-""-'_l-_ll_l#-l__lffulJJl_”—"’lrrJ.'."-E:
6 |4 324 5 19|5 49|6 17|16 44|17 7|7 28l7 478 3 6
7 13 51 4 32|14 58|15 22|15 44|16 4|6 22(6 38[6 53 7
5 [3 238 3 50ly 2204 4205 1|5 19l5 3305 s0l6 2 8
913 0 3 303 49/4 S8[1 254 41l4 55(5 S5 1Y) 9
10 2 43 3 9/3 263 4203 5814 1204 2404 85(1 45/ 54 10
i1 2 29 3522 73 213 353 483 501 9|1 Ia|t 20 i1
12 |2 18 302 523 513 17|3 20)3 30/3 48/3 57(1 3 12
13 2 8 2 2812 3012 51|13 2(3 1213 23(3 30|3 353 44 13
142 0 2 1812 2812 3812 482 57|13 63 14|53 21[3 20/3 20 14
15 |1 53 2 82 182 27(2 36|12 452 533 03 6}3 113 15 15
16 |L 47 512 02 92 18)2 26/2 342 41|2 48)2 532 553 2 16
17 |1 42 91 532 1|2 u|2 172 21/2 31|2 87|2 4212 462 50 17
18 {1 37 1 47]1 54/2 1]2 9[2 162 2212 27|12 3212 362 4012 42 18
19 (1 33 gl 4201 48)1 552 202 912 152 19|12 24]2 28)2 31|2 33 19
a0 11 30 =11 881 441 s0|L 56j2 2|2 8|2 122 17|12 20:2 23(2 25 20
21 IL 271 29 1 8a|1 40{1 46[1 51|1 56j2 1/2 62 102 13/2 1512 17 21
oa |1 251 27 1 3201 371 42(1 47|1 51[1 5612 02 42 @2 82 10)2 12 23
23 1 231 25 {1 30{1 34|1 35/l 43/1 47|1 51|1 551 6uj2 1|2 32 42 6 23
| 24 [1 221 23 12711 311 351 4011 441 47|1 511 541 561 5811 5912 1 24
a5 11 211 22 1 25(1 2911 3211 36(L 401 431 47/1 49]1 51{1 53|11 54|1 56 25
26 |1 20/l 21]1 22{1 231 26{1 201 33|1 37[1 401 431 451 47/1 49{1 501 51[1 62| 25
27 L 19{L 20(1 2111 221 24(1 27(1 30|1 341 871 401 42/1 43{1 45]1 46|L 47(|1 48| 27
28 (1 19/L 191 201 211 23(1 25(1 2801 311 341 37|1 39|l 40/1 41(1 42/1 4311 44] 28
20 [1 18[1 151 191 201 22(1 231 26[1 2001 311 34/1 3G|1 37|1 38[1 $9(1 401 41| 20
30 [1 181 1801 18(1 19(1 201 22{1 24]1 271 20/l 301 331 34|1 351 36/L 371 35| 80
31 |1 181 18[1 18/1 1S[1 191 20{1 22{1 25|1 27|l 291 30[L 311 3201 33[1 34{1 35( 51
32 1 17{1 171 171 17|1 18[1 191 211 231 25/1 27/1 281 20/L 301 31[1 211 32| 32
33 (1 1711 161 16{1 161 171 18]1 191 211 23/1 251 26/1 271 28[1 2001 29|1 30| 33
84 {1 17/1 161 16/1 1611 161 17/1 1871 20/1 22/1 231 24/1 251 20{1 27|L 27/1 25| 34
35 |1 171 161 16{1 16{1 161 16/L 171 18[1 20{1 211 22{1 231 241 25]1 25 35
36 |1 17|11 16[1 15/1 16]1 16/1 16[1 16|l 17|1 Is|l 19(1 20/ 21[1 221 23/1 23 B0 |
37 |1 1711 16]L 151 151 15(1 1501 15(1 16)1 17[1 181 19t 20(1 211 211 22 37
38 {1 17/1 161 151 14/t 14/1 X4|1 14{1 15[1 161 17|1 18[1 19(1 20(1 20[1 21 38
30 [1 18(1 161 1511 14|1 13[1 13[1 13|1 141 15|1 16|1 17|1 171 18[1 18 39
40 |1 1801 16/1 15{1 141 13|1 13|1 13|1 141 14|1 151 161 16{1 17|1 17 40
41 (1 18(1 261 15(1 141 12/1 12]1 12/1 13]1 131 14{1 151 15|11 16/L 16 41
42 [1 181 16/1 151 14/t 12(1 12(1 12(1 121 121 131 141 14{1 15]1 15 42
13 |L 1001 17|t 16[1 14(1 3201 11)1 111 111 111 121 13|1 13[1 14 43
44 |1 19 171 16| 14(p 1200 111 101 I1L T111 111 12h 121 18 44
46 |1 2011 181 1611 1401 12(1 11{1 1061 10[1 101 161 111 111 11 |46
45 (1 211 19|11 1711 1501 121 101 9|t 9L 9|1 91 1oL 10 45
50 |1 221 1911 171 151 121 1001 oft 81 s[1 &1 81 & 50
52 |1 23]1 20(1 1711 1511 121 101 sf1 sj1 81 71 T 52
54 (1241 2001 151 1601 131 101 sf1 7)1 (L 6L 6 54
| 56 |1 25]1 221 19)1 i6/1 13|I 101 s 71 71 6 56
58 (1 261 2811 2001 17(1 13]1 W01 s{I 71 61 5 :
60 [1 27(1 24[1 211 18)1 14/1 10l 8}l 71 6
62 |1 281 2411 2111 1811 14/1 101 &L G 5 rABLE P. BFFECT OF SUN' PAR)
64 |1 20{1 25|11 211 18{1 14{1 10]1 8L & Add the Numbers ahove the hlack
66 [1 20[L 251 2111 187 14 1 sho6f | Bt e e oA
68 (1 2901 25(1 2201 1901 151 111 8 Y] sun's pparent altiads,
| 7o 11 3001 2611 2201 1901 1501 111 8 W\ SIS TaTs0750 70 ol
72 |1 301 261 2311 2001 151 11 59,_9.l|21:1.‘117|7
74 [1 3101 27[1 23[1 2001 1511 1% ;‘;;;‘{il-”““
76 1 311 27[1 231 2000 15| | 3-54:;%%‘:%3_
78 (1 32|l 28)1 2411 2001 15 o |6fa|s|4falal2(2]2
80 {1 321 281 241 21 s0|7|7|6|sla]|ef2]2
82 {1 33(1 281 2411 21 60 (g]|a|7|6|o]s]4
81 1 331 281 24 ol |8l
86 1 331 28 | [ s 3
32°[34°|36°| 38°|42°|46°| 50°| 54° | 58°| 62°| 66°




22 TABLE VL
Third Correction, to Apparent Distance 64°,
{)'5 APPARENT ALTITUDES OF THE SUN, OR STAR. s
Alt:| 6° | 7° [ 89 [ 99 [10°]11°] 125|125 180T 1 80| 20°]25° 24°]26° [28°1 305 3 LF
I" O'ff'.‘fT-;T{_rWTT:n:ﬂ"nlp;r}jljl:_‘ﬂ_ﬁiﬂ;_,,_of
' G (1 26/1 2711 20|1 321 36/1 421 4912 3|2 10l2 3502 5103 813 2418 408 5614 12 ¢ |
' 7|1 25]1 261 271 291 8211 351 401 51)2 3[2 1502 282 4202 5603 g 2213 36| 7
Bl 51 3201 28f1 26/1 2711 2001 311 341 42(1 51[2 2|2 132 242 362 48/3 o3 11| s
'if‘ 911 3711 311 25| 261 27(1 2s8i1 30/ 361 43)1 52/2 112 1012 2012 312 41[2 51] o
]‘ 10 |1 43]1 3501 30[1 271 26{1 271 2811 32(; 3701 4401 511 502 sl2 1712 2612 35/ 10
i 11 L 5011 4011 341 2011 27/7 26/ 271 2917 351 8|1 44]1 51)1 592 72 142 290 11
| 12 |1 571 451 87/1 32|11 2901 27(1 26{1 2811 3o 3411 351 441 511 5812 52 14| 19
gl 15 12 4L SO0 411 35/1 3101 20/1 2711 2711 2811 811 34(1 38|71 441 501 5702 3| 13
]; 14 |2 1211 56/1 46/1 3011 8411 81[1 291 2611 271 2011 3111 8401 301 441 201 55 4
T'I 15 2 202 21 511 431 37)1 3311 801 271 261 2711 2901 3101 3501 40[1 44[1 49( 15
. 1612 27[2 81 56/1 47/1 41T 36/T 32(T 26/T 25T 261 271 20(1 531 36T 401 11/ Tg- 3
i 17 (2 35/2 142 L1 5111 451 39/1 841 29(1 26{1 25]1 26/1 2801 30[1 3301 3601 40| 17 |
'.J' 18 12 432 212 6/1 56/1 481 42[1 371 31[1 27(1 251 2501 261 25/1 301 22); 36| 18
[ 1912 512 2712 1212 0]l 5201 45/ 391 32/1 2s(1 25(1 251 25{1 271 281 suly 33( 19
'1‘! 20 |2 5912 3412 17]2 61 56(1 49(1 42{1 34[1 201 26|1 211 24]1 2501 261 281 3g 20
i . 21 |3 T2 4112 2312 1012 O[T 521 45(1 36|1 20/l 26|1 24)1 23| 24|l 251 26|l 28 21
‘-'. . 22 13 1512 4812 202 152 471 55(1 48|1 85[1 311 271 2511 23(1 231 24/ 251 26! 29
il * 23 |3 2312 502 362 2012 811 59/1 511 401 33[1 281 251 23[1 23[1 24[1 241 25| o3
| 24 18 315 22 412 25/2 122 21 541 421 %41 20|t 26[1 241 2301 2371 241 25 21
! 25 |8 398 82 4712 8012 1712 61 57(1 44]1 36[1 30[1 261 24|t 23/1 231 231 24| 25
h 26 134713 1512 532 35,2 2112 10/ 0|1 47(1 35| S2|1 27|11 25|1 231 231 28)1 23 96
il 27 13 563 2212 5012 40/2 26/2 1412 4]1 501 40{1 331 251 2501 2301 23)1 2201 23 a7
i 268 14 41 208 512 4512 3012 182 7[1 531 42(1 $5{1 201 261 241 23[1 22/1 22| 54
2014 123 363 1112 5012 352 222 111 551 44[1 36(t 301 27[1 2501 23)1 22)1 23| 39
I3 80 |4 2018 428 17[2 5512 39/2 2612 151 55/1 461 381 32)1 2801 2571 24/1 2311 22| 30
51 |4 2818 49082313 02 43(2 30(2 1612 0|1 48/1 40/1 3511 201 261 211 2501 22 31
‘ 3214 3613 555 2813 512 4812 3412 2212 3|1 50/1 41[1 34[1 30(1 261 24/1 231 »2 32
i 33 A4 203 3413 1012 522 352 262 6/1 53(1 4301 36[1 s0f1 271 24[1 231 29| 4%
it a4 | 524 88 3013 1512 6612 412 2012 511 5501 44)1 37(i 8101 2501 2501 2301 22} 34
il <8505 0 1513 4513 2018 12 45/2 3812 1101 57)1 4601 311 32(1 251 25/1 2301 29| 35 |
i 86 15 TI4 2113 5113 253 512 49/2 36/2 14[1 59(1 471 301 33|1 291 26/1 24| 28 36 |
B BT 16 144 9803 5713 308 012 5312 4002 17(2 201 491 41/1 3401 301 271 2501 23] a7
f 38 15 204 344 23 3513 1412 57/2 432 2002 41 5201 43]1 361 311 271 231 23] 38
30 15 284 114 7(3 393 153 12 46/2 282 61 54[1 451 37|1 32/1 251 25[1 23| 39
I 40 15 3514 4714 123 4413 2213 42 4912 26)2 o1 56/1 46|l ss)1 83[1 2911 26]1 24] 49
L 41 |5 4214 5314 173 49[3 263 8|2 52/2 202 11]1 581 45|1 40/1 34]1 201 261 24| g1
i 4215 4914 5914 2213 5313 3003 11)2 552 31/2 132 o[ 491 431 35/1 301 27]1 2 42
i 43 [5 565 5l4 27|38 688 343 152 59|2 342 152 2f1 511 2| 36/1 311 28(1 23| 43 '
":\ 4416 25 114 3211 313 388 1913 212 362 1712 501 5201 44]1 38[1 391 201 26 44
‘m” 16 6 155 2|4 4244 1113 453 263 812 412 222 611 551 47[1 40(1 341 301 27| 46
|l 15 6 38]5 82|1 524 1903 533 32,3 1412 452 36(2 10|1 5811 48[1 421 36[1 321 25/ 48
T 20 16 4015 42i5 1|4 274 03 353 202 5012 2012 142 1|1 51/1 441 3701 3301 20] 50
il 52 16 525 525 10/4 85|41 7|3 44/3 25(2 55/2 8312 1712 4|1 54]1 46/1 3901 3411 30| 52
i 54 |7 36 15 1814 42/4 143 50/3 30/2 592 372 2012 7|1 561 48|1 4101 3501 31| 54
'f*' A6 |7 146 10/5 2614 49/4 20(3 55/3 35/3 3(2 41]2 23> el ssh 40l 43]L 371 32| 56
i 55 1T 246 1815 3414 56/4 2514 03 3903 7[2 44|2 26/2 11/2 0|1 52|1 451 3801 33| 58
i 60 17 326 26/5 41f5 2/4 3014 5(3 44)3 11/2 472 20(3 1412 2|1 54i1 47[1 401 35! 60
i U217 4016 33I5 4715 7/4 35!4 10[3 4913 132 50/2 31)2 162 211 351 48)1 4101 36| 62
]l‘ 64 17 486 405 53(5 12/4 404 153 5313 192 5212 342 402 6|1 56/1 49| 42[1 37| G4
il 66 17 8516 475 505 1714 45)4 193 573 2212 54[2 3672 212 8[1 571 5011 431 35| 66
it 68 18 16 6316 45 234 49(8 23)1 13 2412 562 382 222 O[T 5U[L 511 43(L 35| 68
£ 7018 716 596 &5 26/4 534 26]4 4|3 2612 582 4002 232 1012 off 52|1 45/1 39| T
72 G 1115 3014 564 29]4 6/3 283 02 412 242 112 1|1 53)1 46l 39| 72
74 4 594 31/4 8|3 303 212 4212 252 1902 8|1 54|1 47(1 40| 74
76 RS 4 013 3218 4|2 482 26/2 132 3[1 541 47[1 40| 76
gl = T 3 333 62 4412 27)3 14/3 (i 541 471 41] 74
80 - 3 7)2 4512 282 1502 4(1 65|1 471 41| g0
52 2 462 202 162 4|1 55[1 48]1 49| sy
81 2 202 16l2 5[1 561 49[1 49| 84
86 2 162 ol 56{1 40[1 42) 86
6° ] 7¢ | 8° | 97 10°|11°|125[14°| 16°| 18°| 20%|29°|94° | 26° 28°| 300 '










TABLE VI. 23
Third Correction, to Apparent Distance G40,
D's APPARENT ALTITUDES OF THE SUN, OR STAR. D’s
H 3 o] 0y S WIS ; —____App
:ﬁp 32°| B4°| 367} 38° 4‘.-:“[46“ 50°| 54°| 58°| 62°) 6% 70°| 74°| 78°| 829 86° AH
Ty T e ) A e e e e e O e v
6 ls 6 3616 59l7 20/7 397 548 7 6
= 63 3715 57|16 156 326 46/6 59 7
8 I3 .-" 3 564 18 a4 o 155 815 46{p 586 7 8
9 (3 N3 363 L'r- 4 2 384 525 a5 Ib'r 20/ 9
10 |2 3 1u|% 35 04 21|14 3204 4214 514 50 Lo ol a0
1l |2 5012 5|2 548 9 17375711 7l 108 2T 31 11
12 |2 192 2 4012 53 273 8713 47|13 h6l4 B4 8 12
13 |2 92 (2 262 40 113 20/3 26/3 373 4313 41 13
142 12 2 1812 29/ 57|13 6/3 14[3 2003 2513 2013 33 14
15 [1 s4/2 5|2 1012 19 2 452 533 03 58 103 14/3 18 15
16 |1 451 53]1 582 32 1|2 3 2 852 42/3 18[2 532 a7|3 13 5 16
17 L 43[1 47|1 521 5612 4|2 2 822 352 432 47(2 512 54 17
18 |1 39|l 4311 47|1 501 582 82 242 202 35/2 39(2 42|12 44/2 46 18
19 |1 36{1 301 42|1 451 62(1 2 17|2 2202 2712 312 34)2 36[2 38 19
20 (1 33)1 35/1 38{1 42{1 48]t 2 2 11|12 15/2 202 2312 26|z 25(2 30 20
51 11 30l1 331 5a[1 3|1 443 491 542 02 5|2 02 132 162 18/2 20[2 22 21
93 11 28(1 30[1 2|1 351 401 451 501 55 582 312 62 912 11(2 13|2 15)2 16| 22
93 (1 27/L 281 30{1 3211 37|11 41)1 46/1 51|11 54|11 5822 1|2 3|2 5[2 7|2 0|2 10| 23
91 [1 261 27)1 281 30/1 34/1 38/1 4201 47|11 501 54)1 5701 5012 el2z 22 4lz 5| 24
25 [1 251 2611 2711 28(1 321 35/1 301 431 47|1 50/1 53{1 651 66/1 58/1 592 0| 25
26 | 241 251 261 27/1 30[1 33/1 361 40/1 44| 47|1 49| 51|l 62|1 54(1 55| 56| 26 |
27 |1 23/1 2411 2501 26/1 28 [t 311 341 7)1 411 44t a6t 47[1 49t 5001 511 52| 27
28 (1 2311 23(1 24/t 25/1 26/1 20/1 32(1 35[1 38|1 411 421 44|1 45)1 46(1 47|t 45 28
29 |1 2211 22(1 23|1 24/1 251 27/1 30{1 32(1 35(1 35[1 40/l 411 421 43]1 44|1 45| 29
30 |1 22]1 22(1 23/1 231 24/L 2611 281 30/1 38[1 351 371 351 391 40/1 41)1 42| 30
31 |1 22/1 22(1 221 221 23| 24|1 261 281 31|1 331 341 35/1 36|L 37|L 38 31
392 |L 211 2111 21|1 211 22/1 23|1 2511 27(1 2001 311 821 33l1 3411 35/1 36 32
33 [1 211 21[1 21]1 201 2111 2211 24]1 26|11 27|1 2001 30[1 31[L 32)1 33[1 34 33
34 |1 21(1 20/ 20(1 201 20|1 21/1 231 251 26|1 271 281 20/t 30]1 311 32 34
35 |1 211 201 201 20/1 2001 21|t 2271 2301 24[1 2501 261 27)1 287 29 35
36 (1 211 20/1 19T 191 19T 201 211 2211 2311 24/1 231 26[L 261 27 36
37 [1 2101 201 101 191 18] 191 201 21)1 22)1 231 241 251 251 26 37
38 |1 21t 20[1 10(1 181 181 18[1 1971 201 211 2201 23/1 24[1 241 25 48
30 (1 21|1 20{L 191 18/1 181 181 18]1 191 201 21)1 211 22(1 22 39
40 |1 2201 ~>01 191 181 17{1 17[1 181 18{1 191 26/1 20(1 211 21 40
31 (1 2301 2001 191 181 17|1 13|1 17,0 171 1s(i 19/T 191 20/ 20 41
42 |1 2301 201 191 18/l 16{1 16/1 16/1 171 17(1 18[1 181 191 19 42
43 |1 23]1 2111 1971 181 161 16/1 16/F 16/ 16/1 171 171 18 43
44 |1 2311 2011 197 18/ 16{1 16/l 161 16/1 161 16/1 161 17 44
46 |1 24[F 221 2001 181 161 15/1 151 15/1 15[1 151 15]1 16 46
45 (1 2a(1 221 20| 191 16[1 151 151 14[1 141 141 14 45
50 |1 26/1 23{1 21|1 191 161 151 1471 1301 131 131 13 50
2 (1 27|L 24/1 2211 20(1 17[1 1501 18)1 121 121 12 52
54 [1 28]1 25(1 221 201 171 1501 131 121 111 11 54
56 (1L 2911 26{1 23[1 2111 171 151 13{1 12)1 17 56
SH (L 201 261 23[1 21|1 18(1 15(1 13|1 11|L 10 e
60 |1 30[L 27(1 24l 2201 18[1 151 1301 11
62 1 311 A\; 25/1 2211 18[1 151 131 11 g e e
64 11 321 28[1 2501 221 18)1 15)1 13 4 PaR,
e 1 331 20t 2601 2301 18[1 167 13 “.‘.‘nif‘liﬁr'.'z"‘c'iﬁr.lﬁfﬁ, iy :
| — — | ——| the others,
|68 |1 33 1 28|1 26/L 28[1 16|1 186
70 |1 341 30[1 271 2401 19|1L 16
72 |1 34{1 30[L 27/L 2411 g
74 [1 351 31]1 26]1 241 19
76 |1 35(1 311 281 25
[ 78 |1 36/1 32(1 28} 25 —
80 11 36(1 821 28|
82 |1 371 32
84 (1 37
86 (S [ L | | Ry |
32°| 349 36°| 38%| 42°]46° aD“ 540| 58%62°| 6G°
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24 TABLE VI.
Third Correction, to Apparent Distance 68°,
{)'s APPARENT ALTITUDES OF THE SUN, OR STAR, D's
Alt| 62 79 [ 89199 [10°| 11°]129]149] 6o T8 94°[26°]28°]30°| a1
=7 () T 0T T n " 77 7 7 T a7 T g I’—T [
G |1 291 31 TIL 4111 4611 5212 62 212 56/2 5203 S[2 24[3 4ql3 5408 100 o
7 |1 321 29| 311 3611 3911 43]1 54]2 5|2 17|12 30[2 4302 563 ofs 29203 86 7
8 41 36(1 31! 1 3211 3411 3711 45(1 54l2 4|2 142 252 372 4s{2 5003 11] &
9|1 41)1 341 3 2001 300t 3111 3311 3811 46[1 542 3|2 1202 2903 4500 4alo 590 ¢
1011 46/1 381 33|1 3011 2001 30[1 811 34|1 4ol1 471 54]2 2 102 14(2 sxlo 36 m
L1 52(1 43|11 361 3201 80|t 291 301 831 36(1 41|1 47|t 542 1|2 9|3 1805 23/ 1 i1
12 1 s9[L 48]1 4001 1 82{1 30]1 251 30l1 33|1 1 42(1 48(1 54|12 ¢2 7|2 14| 12
13 12 6|1 A3I1 4411 381 841 3201 30[1 2901 31|1 34|1 38[1 43l1 481 5311 5002 5| 13
14 |2 14(1 5391 491 4211 37|11 3411 3111 2911 301 32[1 1 1L 44[1 48|L 53|11 58 14
15 |2 21(2 5|1 54|1 46{1 40[1 36/1 331 3001 30[1 I 3311 36/1 q0/1 44/1 4501 53] 15
1612 2802 1111 591 501 441 39(1 351 31/1 29(1 30|1 32|11 2 3711 4011 441 45 16
17 12 3612 1712 401 541 471 42|1 38(1 321 2001 201 1 1 3711 401 44| 17
18 (2 4412 2412 10/1 591 51[1 451 40(1 3401 301 28|1 29/1 3 L 3501 37(1 40| 15
19 |2 5212 30|12 15|12 4|1 55[1 4s|1 43]1 351 311 "1"-1 L 3311 3501 37| 19
20 13 02 3612 21|12 811 591 52{1 46]1 37|1 32(1 29/1 281 2 L 311 3301 35| 20
21 13 8[2 432 262 1312 3|1 55[L 45|L 39{1 331 25 L S0/1 31{1 33| 21
22 52 49(2 322 17|12 T|1 581 511 411 851 27 {1 20(1 30(1 31| 22
23 2 5612 37|12 2212 1112 2{1 541 43|1 37{1 & 27 1 25/1 29l1 30/ 23
24 3 32 43|12 2712 152 &)1 571 46t sol1 28 1 28[1 25/1 29! 24
25 (3 393 9[2 4512 322 1912 92 o1 48]1 41)1 @ 24 1 27|11 27|11 28 25
26 3 47(3 16/2 5 2312 1212 41 511 4]l & 30 L 271 27(1 27| 26
27 (3 2313 2712 162 7L 541 44(1 3 30 I 27|11 26|11 27| 27
29 14 013 3112 19(2 10{1 56[1 46|l 3 31 I 271 26(1 96| 28
29 11 518 3512 23|12 14(1 59[1 48[1 : 9l 27|11 26(1 20| 29
30 |4 2i3 4012 27(2 1712 11 50{1 4 o1 27(1 261 26| 30
31 |4 253 4913 = 442 312 20012 31 52[1 - 1 281 271 26/ 31
32 1'-3 53 492 34(2 232 61 54[1 4 (1 2801 27]1 26 32
33 |4 4004 2(3 5312 882 26/2 0|1 501+ 1 3110 291 27/1 26| 33
34 |4 48[4 83 67(2 42(2 Bo[2 12[1 581 . 351 32(1 B0{1 28[1 26| 34
85 |4 554 3 22 46]2 34)2 1512 0|1 3 1 33/1 30/1 251 26] 35
56 |5 204 213 62 5012 3712 172 3[1 & [ 38|1 31|1 311 2511 26/ 36
37 5 104 27(3 3 1012 5312 4112 2012 5|1 5 3u/1 35/1 311 25[1 26| 87
38 |5 17)4 334 3 1402 5702 442 2202 71 1361 32 1 27| 88
39 |5 244 394 183 112 47[2 2502 91 31 37/1 33 L 27| 39
40 |5 31(4 454 8 223 52 502 27)2 112 Izlll 38(1 34|11 311 28| 40
41 |5 354 a1t 263 6[3 58(2 50[2 142 (L 35/1 311 28] 41
42 {5 44|4 57)4 2 3 303 122 56[2 322 162 1:3(;1 3201 29 42
43 15 5015 24 (3 3413 1612 5012 34)2 19/2 L 371 3301 30! 43
44 |5 575 84 i 3 383 103 3[2 372 212 { 31 381 131 44
46 16 10/5 19[4 3 463 263 o2 422 2 252 B 5004001 358 31 46
48 |6 225 901 i3 533 3213 162 472 202 1. 1 64|l #7(1 a1f1 32| 48
50 16 34l5 g0l4 63 595 3818 2112 522 33[2 1 5 1 431 4 33| 50
52 16 45(5 485 314 63 44[3 262 562 36/2 5 16 L 451 ¢ 35| 52
54 16 565 57[5 4123 503 3118 02 B9l & 2 1 461 36 54
56 (7 6 5 4 183 ¢ | 3 363 42 4202 2 1 47(1 41)1 37| 56
58 |7 15/6 1455 1204 ( 0,1 418 82 452 2912 162 4 1 201 - 48 58
60 |7 24 5 4204 513 453 122 482 322 182 6[1 58(1 51)1 39 60
62 |7 336 20/5 4 344 10/3 493 152 51[2 34[2 2012 8]1 591 521 40, 62
61 17 4116 3505 48'; 4 304 1413 538 182 54/2 36(2 2212 1012 1|1 53)1 | 41| 64
6L'>Lﬁ 15 6315 1814 434 1813 573 212 s6(2 38(2 242 122 2{1 s54[1 48|11 42| 66
G5 |7 5516 4715 55/5 174 47(1 2|4 03 212 59(2 4012 262 14|32 31 551 1911 13| 68
70 8 1 6 85 2104 514 25|14 3 27;3 12 4212 2712 152 41 56[t 501 44| 70
72 18 TI6 5716 &l5 25|14 5601 28|4 613 303 302 442 282 52 51 57|L 511 45| 72
74 |5 12 61215 2014 55/4 30|14 83 323 5[2 4512 2012 i6l2 5|1 57|L 51[1 45 74
76 6 135 32(5 114 8201 10[3 343 7|2 46]2 302 17|2 61 581 611 1 45 76
78 5 B[4 84|1 123 853 9(2 472 512 [8lz 7|1 55|l 62[1 46 75" 8
80 4 13[3 3G{3 10[2 48[2 3% 2 7|1 59:5214&‘ 80
82 37(3 11j2 2 1olz 81 59(1 521 1:.¥ 52
84 3 11)2 a2z 92 0L 53 84
856 2 2 492 0 86
T 10°[11°|125[14°[16°] 1 24°|26°|289| 500




TABLE VI 25 |

Third Correction, to Apparent Distance 68°.
| J's APPARENT ALTITUDES OF THE SUN, OR STAR.
App = T ENO &4 S PL = AT 0% loR0
Alt,|32°]34°] 36°| 38°]42° 46°[507154°58° 627661707 | 74°[787 |82
c;:.ri:y -‘llII-‘Il“’ll}u.’ﬂthifll:ﬂf-
6 |4 254 401 555 11|5 40|56 56 296 51{7 11|7 297 458 08 14
713 4804 1[4 144 274 52[5 155 355 5306 10(6 256 386 50)7 1
& |3 2213 33(3 443 55|11 17[4 374 555 15 255 88(5 516 26 10
913 13 11|13 21(3 353 454 61 224 37|14 495 95 105
10 |2 4412 53(3 213 103 23)3 413 551 04 204 314 401 49}4 57
11 |2 91(2 392 1712 54)3 B)3 223 35(3 47|3 581 84 mh 23|14 2001 3
12 2 20/2 27(2 34/2 412 533 63 183 2 ‘;.s:w:i-m. 54 24 Tl4 1
18 (2 11[2 172 23(2 292 41)2 523 23 2213 202 373 433 483 5y
14 |2 32 g2 142 1492 3012 402 492 5 6!3 143 203 263 313 35[3 38 14
15 |1 672 212 62 112 2|2 30/2 382 5418 1 ‘il>~‘-lﬁsat}32:«1 15
10 (1 52[1 56/12 02 42 133 292 442 50/2 05)3 O3 4'3 83 10/ |16
17 |1 4301 541 351 5812 62 142 2 352 40[2 452 4912 53)2 57l 54 17
| 38 |1 4301 47)1 5001 542 12 &2 22712 332 362 4022 442 4712 493 5q) 18
| 19 |1 4011 4311 4;.[1 50|t sujz 22 2202 252 202 322 3612 392 413 43| 10
{9 1 0j1 4371 a6l 5201 572 3 2 142 152 2212 4.)3&?12-112:}32 34| 20
ETNEE I -‘| 481 581 682 3|2 52 1212 162 1012 2113 933 255 B/ 1]
92 |1 1 T (L 44/t 491 541 582 22 g2 10:1321»'»1‘21&320 29
a3 |1 1 ‘1111 461 5011 s4ll 5712 12 a2 82 10!2 122 142 15| 23
aq 1 1 35/1 391 431 47 1 501 SHL 5T 02 312 5 712 99 10| 24
25 |1 1 83[1 37]1 49/1 441 47{1 501 53[1 56/1 Gbla 12 202 4y 5 25
26 (1 2811 20(L 3111 32]1 331 381 41, 441 ,17[1 50)1 53|1 531 57‘1 581 5813 o| 26
27 |L 271 281 20'1 3011 3311 36[L 38/1 41{1 441 471 501 5201 5311 5401 55 27
28 11 27]1 271 25/1 2011 311 34]1 36/1 391 431 441 470 497 5011 5171 52 28 -
!:z.u L 26/1 26|1 27(1 271 201 321 34)1 37(F 3G 4111 441 4611 471 48]1 49 20
[ 30 |1 2611 261 26(1 26/1 251 S0/1 321 35/1 371 391 41/1 4311 44/ 45[1 46 20
| 81 |1 2511 251 _‘b“_-_)ei'l 27|1 29/1 311 33(1 35(1 s7(1 39/l 40)] 111 42 3L |
32 |1 251 25T 2511 25[1 26|1 281 201 3111 33[1 351 37|1 98]t 891 40 92
33 1 2518 241 251 251 26/1 27|1 281 3001 31)1 331 35(1 86{1 3711 38 33
|34 1 25(1 241 2411 241 251 26{1 27(1 201 3071 311 331 34)1 3501 36 a4
|35 [1 2501 24{1 2401 241 241 230 26}1 2501 201 301 81/L 32|y 33 35
(736 (1 251 2411 23(1 23/t 23|T 241 251 27|1 281 2|1 301 301 31 BEES
- T 241 2301 231 23/1 231 24/1 26]1 27(1 28[1 201 20 39 a7
B 1 24/1 231 2201 2201 23|I 241 251 20|1 271 281 281 29! 38
i 51 24(1 2301 221 22[i 23(1 28 1 241 25/1 28(1 271 27 30
L 2511 2401 231 2211 2211 23|11 231 24|11 251 261 26 40
| 251 2401 2301 2001 211 22|0 221 2311 24|1 251 25 11
2511 2411 2301 211 211 21|1 22{1 231 23(1 241 24 42
2511 2401 231 211 211 21/1 211 2211 22)1 23 43
26/ 241 2311 21[1 201 2011 20(1 211 211 22 44
26T 251 2401 2111 19(1 191 19{1 20/1 201 20 | 16
27|k 251 24/t 28|1 19T 181 18/1 19|1 19 45
2511 261 2511 2211 201 18[1 1871 18]1 18 ! 50
| 52 2011 2711 251 22(1 201 18{1 17(1 17 | 52
29f1 27)| 26/1 231 201 18/1 17|1 16 ‘ 51
S0/1 2801 261 231 201 181 16 56
58 (1 34|11 3111 2007 271 2y(T 20/1 181 16
60 |1 351 321 2801 27)1 23(1 201 18
62 [1 36[1 33} 4:8! 28(1 23/1 20{1 18 rABLE P. tFrRar OF SUN'S PR
64 1 37' 33 E 1 231 24|11 20 Add the Numhers ahove lbf‘b.\pl‘
86 [1 3s8)1 341 310 agh 2‘4] ag lines to arﬁl;.:;{r;s;;on, subtract)
68 |1 351 34(1 31.1 281 21 ‘3“” Sun’s Apparont Aliitude,
70 [1 301 3a[1 321 291 94 e | & om0 L ea T TR
72 [1 gof1 351 321 29 slijeloltit)e|zls] ||
74 |1 401 36{l 321 29 b o B A EA RN B B3 £
) 4 012 1at2)1f1e|olale]e
i'lmﬂ’l qzr—u____ir___ 90 |4lale|alelalalafr
78 |1 41|l 36 a0 slu|s|qlalalsle
80 |1 41 016)7)6|6|s|8]a
2 folalglz|7|elo
84 T 19(aglgl7]7
86 8 ) lals|a
— = Bl e el e ] e = L
32°(34°|36°38°|42° 46°]50°| 54° 58°[62°66°
D
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26 TABLE VL.
Third Correction, to Apparent Distance 72°,
s APPARENT ALTITUDES OF THE SUN, OR STAR. D's
A 5 a5 |02 1061118 ST AST T EOT TR0 TS i R e —{App
Ade.| 67 | 7° | 8° [ 9° [10°]11°)12°]14°] 167 18° | 207 225] 24| 267 257] 20° | a 11
A O O o O O O O O (O i B A [ e vl o |
6 {L 331 351 87(1 40[1 44(1 50[1 56|12 9/ 2312 352 538 013 2413 403 560t 12 ¢
7 L 3501 331 34|L 36[L 3001 4801 471 5002 g2 212 342 418 of3 123 206/3 35| 7
8 |1 8901 851 331 34(1 361 351 4111 48]1 582 52 1912 3012 41[2 5203 3|3 14| s
9 |1 44/1 351 35|L 8311 34/1 35(1 371 d9ly 5001 582 7|2 1702 26 3502 4412 54) o
10 (1 50[1 42/ 37|1 3411 331 341 3511 3801 44/1 501 582 G2 1412 2319 3pla 39| 10
11 |1 56(1 461 401 36[1 33|L 331 3411 36/1 401 451 51|1 582 5|2 1203 20/2 27| 11
12 |2 2|L 51[1 44/L 381 361 341 33)1 35/ 371 41]1 46 H2 A4S 112 17 12
13 12 8[1 56/L 48|1 42| 59|11 86/ L 3411 34[1 3501 381 42 L 5812 412 o] 13
14 [2 162 2/l 53{L 4611 421 391 361 331 341 s6/L 5y 1 521 5712 3| 14
15 |2 23[2 S[L 58/L 50 1 451 411 8|1 3411 33]1 341 36 L 471 511 56| 15
16 |2 352 142 $(1 54(1 481 431 40]1 35/1 33/1 331 31 a6t 4311 47 ﬁ-,}“ﬁ
17 |2 3712 2012 8|1 58[1 511 46/1 42(1 361 34/1 331 34 871 40[1 44]1 48 17
18 |2 45[2 2712 13]2 2[1 541 48]1 441 371 341 33[1 33 5611 85|t 411 44 18
19 |2 5312 33(2 182 7|1 58[1 51|1 46/L 391 85|11 33|1 33 S3(1 8711 3001 41 19
20 3 1|2 402 24|12 11{2 2[1 54[1 4911 41[1 36|1 341 83[1 33|11 54]1 3501 871 a9l 20
31 |3 02 46)2 20/2 1612 a1 581 52(1 43/1 37|1 84|l 33| 33|l 23)1 54{1 35[¢ 37 21
22 (3 17(2 53|12 35[2 202 1012 21 551 45/1 891 351 33[1 32/1 33|11 331 34[1 35| 22 |
23 13 2512 5002 402 252 14/2 5|1 551 47(1 40[1 36| 34[1 32|1 321 33[1 33|11 34| =3
24 |3 3313 6[2 4612 3012 1812 &2 1|1 501 4201 37/L 34[1 32(1 32(1 32)1 33|11 34[ 24
25 13 41]3 122 512 352 232 1212 411 52[1 4411 3s8(1 35|11 8301 32[1 321 3201 33| 925
' 57/2 4012 27\2 16/2 . 81 531 461 40/t 361 33|1 321 31[T 31|1 32| 2
202 4512 31{2 2012 1211 57|11 48/L 411 37/1 341 5201 311 311 31 o7
712 4912 352 242 152 of1 50/ 43(1 38/t 34[1 32(1 31|t 301 31| 25
132 5412 3902 27(2 1812 2|1 521 451 39/1 35/1 35[1 321 31|t 30| 29
192 5912 4312 3112 212 5|1 64|1 40]1 40|1 36/1 34/1 32|11 31|1 30| 3p
3 42 472 3412 242 5|1 56|1 48]1 4111 37|L S4/1 32(1 B[l 30/ 37
33 912 512 38[2 1 55[1 60[1 43(1 35|L 35|1 33{1 32|1 31| 32
3 363 14[2 5612 42)2 2 01 51[1 44/1 g9l 85/1 33]1 32[1 31| 33
3413 1813 012 4512 3312 1612 2(1 53|1 40/t 401 36/1 34[t 321 31 3y
3 46(3 2313 412 492 37 112 4() 54|11 471 411 SVIL 341 8211 31| 35
3613 273 B2 5212 402 2012 7|1 56/ 48 1 42|1 38[1 351 33(1 32|35
563 32(3 12#2 572 432 282 6|1 65|1 50|1 44[1 39[1736(1 331 32| a7
13 3713 1{5,3 012 47(2 26/2 1112 o1 52{1 45/1 46|l 37[1 34[1L 32| 35
63 41/3 2013 4|2 502 282 132 2|1 531 481 41[1 38[1 341 32| 59
L 113 483 24(5 T2 5412 30|12 152 4|1 54|1 48]0 43|11 SGL 35|11 33| 49
1615 50/3 288 1112 57(2 32/2 15|12 6|1 56|1 ab|L 44|V 401 36|1 33| 47
21|53 54/3 8212 153 0 2 202 8[1 581 50/1 451 41(1 37/t 54| 42
263 503 363 188 3 2 2212 101 65/L 5101 46/1 42(1 38[1 34| 453
43014 3|3 403 2213 62 4112 2412 122 111 5311 47(1 43[1 30[1 35| ay
4304 113 47)3 293 12 2 2812 15‘3 4L 551 491 44(1 40/1 36| 46
1 48(1 19)3 543 333 1812 50/2 322 182 7|1 58|L 51/1 431 411 35| 45
L5714 26|14 18 4113 2312 5512 352 212 1012 0|1 531 47| 43[1 39| 50
5 Gl4 33]4 7|3 46(3 38 2 30!2 242 122 21 55/1 49(1 44|1 40f 52 |
5 144 40!4 13[8 6213 33 312 4312 232 1512 5|1 57[1 50[L 451 41| 54 |
5 22|14 4704 103 5715 BE3 7|2 47)2 3112 1812 7)1 501 521 461 42| 56 |
215 4 2514 23 43 2 502 342 212 92 311 47(t 43| 58
5 1L B0t T3 47(3 1512 5312 3712 2812 11 54(1 4901 44| 6p |
5 4 35[0 113 51[3 192 562 302 252 132 611 501 45{ 62
la 4 40/ 153 55[3 2212 ap2 4112 27(2 152 1 51[1 46! 64
5 4 44/t 193 5913 253 1|2 43(2 202 16/2 L5301 17 66
5l5 58(5 18|14 4|4 23|11 213 283 812 452 30/2 182 7|1 5071 521 47| Oa
G als 22(4 5204 26(4 4[3 30(3 52 472 3112 j9l2 gl2 ol1 53[L 48( T
6 705 264 5504 2004 7(3 32(3 7(2 48)2 3312 opl2 olp 11 54[1 48] 72
6 10/5 30|14 584 314 03 343 92 4012 3413 23l2 j0l2 21 55[1 49] 74
6 145 23(5 1[4 3304 113 353 112 50[2 3502 90la 1il1 2[1 66[1 44| 55
1175 365 34 3504 1203 373 122 51 2 232 122 3|1 56[1 50|78
6 195 38)5 54 37(1 143 38[3 13(2 5242 37)2 24f> 132 A1 57 80
5 7|4 3014 103 a3 1312 53 2 24(2 1312 4 82
4 1713 403 12 5402 35ls a4ql2 14 84
=~ 5 L3 1512 5412 Brla 24 86
8% 1 92 {10°| 115[12°(14°[16°| 187 900[220| 24°| 26°1 289|305
Sl ol Re e AW RO |
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TABLE VI, 27
“Third Corrcetion, to Apparent Distance 729,
APPARENT ALTITUDES OF THE SUN, OR STAR. 'A[)'s
| 347 |36° |38~ |42°146°] 60° 54°58162°] 667[70° 74°|78°[82°186° AlL
f‘ ,‘.",u,a_j'ﬂ'j'_}“:ﬂlﬂtnzit-fray;l.’lttd!u'}'—u"_o"
4 411 565 1115 3816 816 2TI6 4817 87 2007 4207 55)8 68 16 6
& 34 16/4 2814 1|5 1205 325 5106 sl6 23(6 36|56 4sls 5557 7 7
3 363 473 58l4 18l4 364 545 1155 265 3505 516 1o 9 16 8
5145 2403 833 51jd 84 234 3714 505 1)5 11]5 205 285 35 9
Si2 5718 613 143 29/3 4415 5814 1014 2314 3304 424 514 5705 sl 7 10
512 452 5112 555 113 2a/3 87/5 4803 5u|t O|4 17|11 241 3014 35/1 39 11
2 3112 gyi2 4512 6713 913 2013 313 413 40[3 57|14 ¢ &84 1214 16 12
2 2112 272 8312 32 5603 6/3 163 2413 3203 293 453 493 53(3 56 13
2 132 1812 242 342 442 5413 23 1003 18|38 243 203 333 36)3 303 41| 11
2612 1112 162 2512 342 4312 542 558 3/3 1113 16/3 2013 2313 253 27| 15
) (2 2612 58313 41|12 48(2 54/2 593 8[3 113 1315 15| 16
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Third Correction, to Apparent Distance 76°, *

APPARENT ALTITUDES OF THE SUN, OR STAR.
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Third Correction, to Apparent Distance 76°.
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36 |5 214 4014 133 50[3 3213 183 6|2 47|12 3312 242 172 11|12 7|2 42 22 1| 36
37 |5 284 4614 1688 55[8 86(3 ‘ 412 502 36|12 252 15)2 12)2 82 52 82 1| 37
88 |5 344 52/4 2314 O[3 403 2 532 33[2 27)2 2012 14/2 ¢2 o2 42 2| 38
39 |5 414 58/4 2014 413 44(3 203 15|23 552 402 20/2 2112 152 102 7]§ 2 3 30
40 15 4715 3Sl1 2304 83 4813 323 182 582 422 31|12 2212 162 11|12 T2 52 3| 40
4L [5 54/5 9/ 38|41 123 5213 353 21(3 0/2 45/2 33[2 242 17|12 1212 B2 52 3| 41
42 (6 05 144 43/4 1618 553 3913 2418 22 47]2 3412 25/2 1812 1312 012 2 4| 42
43 |6 7|5 2044 48/4 213 423 278 52 492 5612 273 2012 142 103 7)2 4| 43
M 5 254 534 254 i3 303 52 5112 3812 2812 212 152 112 sl3 5| 44
45 16 195 214 54/4 20[4 5 2 532 4012 302 222 162 122 82 5| 45
46 (6 256 365 24 13 32 552 4212 312 242 1812 132 02 6] 46
47 16 315 415 4 53 2 5712 44]2 33|12 252 192 14/2 10)2 T 47
48 16 37|5 465 114 41 93 2 5912 462 3512 47(2 202 15/2 112 8] 48
50 |6 47/5 56|5 194 48 53 3 42 4002 3712 20|12 2212 1612 122 Y| 50
52 |6 676 55 27|14 3 3 812 5302 41|12 32(2 242 18(2 132 10| 62
54 [T 7|6 145 35/5 3 112 56/2 442 342 22 20[3 15/2 11| 54
56 |T 1716 235 425 3 14]2 59|2 47|2 872 202 22[2 16[2 12| 56
58 [T 27|16 815 49/5 3 17[8 2|2 4ol2 302 21)2 2il2 182 18] 58
60 |7 36/6 295 56,5 213 2003 5|2 5212 41|12 332 2al2 L))
62 |7 G 466 5 8 283 B2 54|12 432 34|2 26 62
G4 17 536 &5 3 26/3 102 56/2 44]3 e 64
66 |8 596 135 4 33 3 12|12 57 66
68 8 56 18[5 4 3 $2(3 142 55 68
70 |8 7 10l6 23[5 - Bl 3 15 70
72 18 7 166 28l 3 72
71 |3 23(7 196 315 F7
76 |8 20|7T 236 345 ne
75 |8 9ol 260 375 i
80 |3 347 256 39 80
82 |3 36 &2
e Tl 18°|20° 30°




-

TABLE VI. 37
thrd Cmrel,tmn to Appareut Distance 92e,
| s APPARENT AL’IITUDEb OF THE SUN, OR STAR. D)
Ap : — . — i A
LR [33PT31°36° | 58° | 40°[42°| 467 | 50°] 54°| 58°[62°[ 667 | 10°| 74757 82" ALt |
[—T.l—lﬂ'flll.‘flufﬂl-’rrﬁ‘l_ﬂ_lrllrl-’”r’ul’ﬂ'lu G |
715 2|5 16l5 305 445 576 21[6 44l7 4|7 24|7 4207 595 1218 228 30/8 36| 6
1 2404 36la 4sl5 ols 115 38(5 53l6 12/6 29(6 44|6 58(7 10|77 18T 25 7
3 5014 1004 20l4 solt 40/4 595 17]5 35l5 48/6 16 13/6 28(6 316 3T 8
3 38513 483 57/4 G4 1414 3014 455 i3 1315 2505 355 4415 5200 BY 9
303 213 gols 38l 453 524 8|4 2214 3414 464 575 7|5 155 2215 27 10
3 o3 1ol 22% 293 36/3 5014 3T 14|t 24[4 4[4 434 H1IL 57 11
2 57\3 43 1013 17|3 233 3513 47(3 57|4 6|4 154 2314 30/4 36 12
92 4712 5312 598 63 123 2313 33(3 42 4 04 7|4 1844 17 13
2 3ul2 442 50/2 563 23 1213 213 ! "3 4613 523 5714 1 14
2 332 3812 4312 48)2 5313 213 113 13 3313 3uld 44 15
303 202 32|12 37|12 42|2 46[2 64(3 23 03 16/8 228 2WS 33 16
2 2312 97|12 3ala 362 4002 4712 5403 13 T3 I3[ 198 A 17
2 1002 242 2702 31]2 2412 4102 482 5413 03 68 113 15 18
2 1602 192 232 26)2 2012 862 4212 4812 5412 503 4 19
20 |z 12 13[2 162 192 222 2512 3112 372 43|2 452 532 57 20
21 |2 &2 Loz 152 162 182 2 21|2 262 322 382 482 47)2 51 21
22 |2 g2 €2 102 132 152 17(2 2212 3812 3312 3812 4212 45 29
93 |2 4l2 62 82 102 122 1412 19|12 242 29|12 342 38 23
oy [2 202 4l2 62 82 102 1212 1612 2112 26|12 3012 34 24
25 L_lz_.iz 412 62 82 102 142 182 222 26|12 30 25
26 (2 1|2 22 32 52 62 82 122 152 192 232 20 26
27 |2 02 1|2 22 42 52 7|2 10/2 132 162 20 27
98 (15002 02 112 32 4{2 62 §2 1112 142 17 28
29 [1 591 5912 02 22 32 52 72 1012 1212 15 29
| 3p |1 5001 50)2 oj2 12 22 42 62 92 112 138 30
3111 50|l 501 502 02 12 82 32 712 9 31
32 1 591 A91 59(2 02 1|12 22 42 62 7 32
33 [1 50]1 591 5901 5912 02 12 3]2 52 5 33
a4 [1 591t GR(L 501 502 02 12 202 42 § 34
35 [I 591 5811 591 59|12 02 02 112 3 35
3G 12 0|l 591 591 suj2 02 02 12 2 36
37 (2 0|1 591 59)1 681 58{1 592 02 1 a7
38 |2 oll 59[1 5901 ss(1 59]1 592 02 1 38
30 [2 12 01 5911 58]1 581 591 59 30
40 |2 12__01591551 58(1 5815‘.)_ 40
41 |Z 32 O[T 591 591 58|1 58[1 58 41
42 |2 22 @Ol1 5901 59(1 58[1 58]1 58 42
43 (2 222 12 el solL 58[1 58 43
44 12 312 112 01 so1 541 58 44
45 [2 312 22 L2 o1 591 58 45
16 12 412 212 12 01 591 58 46
47 |2 42 282 12 o)1 59 47
45 12 52 312 22 1) 59 J 48
50 [2 62 42 28 1 50
52 12 72 512 3 52
51 |2 82 b i ]
55 12 9 LrABLnP.l’.I*FE(.‘-‘mFsL’N'HI-'MI‘
558 {To be subtracted fromi the third!
0 L Carreclioli.
‘f; ij ¥ Sun’s Apparent Allitude,
) L | S T S S e S = :_n:'.ﬁ_LU.DSUIU‘ﬁDGIme
64 13;3_{1!11“1."
66 15 |a (5121215l 3 a1 4
68 2013131410 J:l'dg
70 25 141414 4|44
i sl H e B
e 1ok g g B IR i HHH
74 el a3 o
76 AL
78 B0\&aie s
&0 m(0le §
82 Mg Bl L ] fe
32°|34°36° 3S° 40°|22°(46°|50°{54°(58°(62°] =




38 TABLE VI. . \
Third Correction, to Apparent Distance 96°.
T.g)’s APPARENT ALTITUDES OF THE SUN, OR STAR. I’s
App = g e
Alt| 6° | 7°] 89 95 [10° | 11°[12°]14°| 16°]18°|20°7 | 22°]24°| 26° [28°[30° | A b
ZO e wT e & {7z w|2 T e a|z wje gie w{7 ope afr gl wlr #lT 51 o
6 2 62 s2 102 13)2 172 223 282 4112 553 10{3 26{3 418 56/4 114 26l4 41] &
702 g2 o2 82 1012 1212 16/2 202 2012 402 5203 5|3 183 31|3 43[3 s6l4 8 7 ]
812 1212 )2 62 712 02 1212 12 2313 3112 402 51|13 23 1313 243 35/3 45| 8 '
9 (2 1612 11)2 82 62 72 02 1212 17|12 24[2 31(2 40/2 4912 5903 8[3 18[3 27| o
10 (2 202 142 10[2 82 62 712 Y2 13)2 182 24[2 3212 402 4712 563 43 12| 10
11 2 262 182 132 102 7|2 G2 7|2 Loz 142 192 25[2 32|2 392 162 583 1 11
12 {2 322 1302 172 132 912 72 G2 52 11|z 152 2002 20|2 52(2 35[2 45(2 5| 12
13 |2 30)2 2812 2112 1612 1212 92 712 §i2 9|2 12)2 16)2 202 262 32(2 3s(2 44 13
14 |2 462 2312 2512 192 1412 1112 912 @2 si2 102 13[2 1s)2 232 27(2 3202 37| 14
15 |2 53|12 202 2012 2212 17/2 142 1|2 7/2 72 92 11[2 152 14)2 23)2 282 32| 15
16 |3° 1/2 452 34/2 26(2 2012 162 13}2 &2 52 82 10[2 182 16|2 20/2 24|12 24 16
17 (3 82 51)2 302 302 232 142 15)2 o2 72 72 92 112 14[2 17(2 21]2 24| 17
18 13 152 57/2 44/2 342 262 2112 172 1112 82 62 &2 10|12 12)2 152 18} 27| 18
19 13 2313 3|2 49/2 38(2 302 2412 192 13]2 92 72 T2 8|2 10/2 132 152 18| 19
20 |3 30!3 012 54/2 43(2 342 2712 2215 1512 1|2 8|2 62 72 Y2 112 182 15| 29
| 21 (3 383 163 02 45)2 37|12 3012 252 17]2 122 02 72 72 B2 92 1112 13| 81
22 (3 46/3 223 52 522 412 332 2812 1912 1412 10}2 82 62 7|2 82 102 12 22 |
23 (3 54(3 283 112 572 45/2 372 312 2112 152 11)2 82 62 G2 72 92 11| 23
24 |4 1(8 34)3 16[3 1|2 4912 4112 3512 2312 17)2 1212 92 7|2 62 72 82 10| 24
25 |4 03 41f3 2203 Gf2 53/2 452 3812 36/2 1912 142 1112 82 62 72 82 9 25
26 (4 163 473 273 112 572 482 4112 202 212 162 132 92 72 62 7|2 § 26
27 |4 24/3 533 3313 153 112 522 442 312 232 172 1312 102 62 62 62 7 27
23 |4 31|14 03 383 203 62 552 472 3412 24/2 182 142 112 92 72 62 7 28
20 |4 3914 63 443 253 1012 5912 50/2 36/2 262 2012 152 1212 102 82 7|2 @ 20
30 |4 46/4 12(3 493 203 143 212 53(2 382 28(2 20|12 162 132 102 82 7|2 o 30
(731 1 5804 I8|3 553 343 15[3 7|2 57[2 41[2 30[2 232 182 142 11|12 92 82 7 31
32 (5 04 24/4 03 393 2313 1113 1[2 442 322 2512 102 152 1212 92 82 7| 32
33 |5 T4 3014 5[3 44[3 273 153 4|2 46/2 34/2 262 2012 16/2 132 1012 82 7/ 33
‘ 34 5 144 304 113 493 323 193 712 4812 362 2812 2112 172 142 11/2 92 § 34
i 1 35 |3 2114 4214 163 5413 36/3 238 1112 5112 38/2 302 232 182 152 122 102 § 35
il 36 |5 25/1 484 213 593 4013 263 142 54/2 40/2 322 252 202 16/2 132 1112 9 36
i 87 15 35(1 5414 2014 33 443 203 172 57|2 43[2 33(2 262 2112 17|2 142 1112 9| 37
B 38 |5 42(5 04 314 83 483 33(3 202 5002 45(2 352 27(2 222 18(2 152 1212 10| 38
1 | 39 |5 4015 G4 36/4 123 5213 363 2313 202 472 3712 2012 232 10}2 162 1812 11 39
i 40 5 55[5 124 4111 163 563 40/3 26/3 5|2 60|12 39)2 30[2 24|2 202 16/2 132 11| 40
i A1 (6 25 15/1 46|42 20(1 03 443 303 7(2 522 41(2 822 25(2 21|12 1712 142 13 41
i 42 |6 85 281 61/4 2414 43 47)3 3313 10[2 5412 4312 342 2713 222 182 152 13| 42
|L|> 43 |6 14|5 29/1 56/4 29/1 8i3 513 8613 132 5712 45/2 352 2812 232 192 162 13| 43
| 44 |6 20[5 34/5 14 334 11[3 548 3913 16|2 59[2 472 372 2012 2402 90/2 172 14| 44
i 45 |6 26/5 395 64 37|1 14[3 57/3 423 193 1|2 482 382 3012 252 212 172 14| 45
il 46 16 3205 415 10/ 41[1 1811 03 453 21[3 3|2 502 302 312 262 222 182 15| 46
| 47 |6 3815 405 15]4 451 2214 33 483 2413 52 522 4112 3312 2712 2312 1912 16| 47
i 48 6 445 54,5 19/ 494 254 7[5 513 263 712 552 42/2 34/2 28/2 2412 20/2 16| 48
h 49 6 50[5 595 234 534 2014 103 543 283 9/2 55(2 44(2 362 20[2 25)2 2112 17| 49
i 50 |6 5506 45 974 574 3211 1813 673 303 11)2 562 45/2 372 312 2612 212 17| 50
il 5L(7 06 95315 14304 16/1 03 233 13[2 6582 4712 3512 32]2 2712 2212 18| 51
i 52 (7 5l6 145 35)5 4/4 394 1904 3(3 343 15[3 0)2 482 39/2 33[2 282 232 18| 52
Bl 54 7 15/6 23/5 43}5 114 454 25/4 8(3 38 3 202 5112 4212 35(2 202 24[2 19| 54
56 |7 2516 315 51)5 154 5114 30]4 13 3 62 542 45(2 872 3012 25 56
58 |T 35/6 395 58[5 2414 564 B354 17; 3 9|2 572 47|2 39[2 31 58
60 |7 456 1616 4|5 30/5 1|4 39/4 21 3 123 5912 49[2 41 60 |
62 |7 546 536 10/ 355 64 44/4 2 213 153 12 60 62
64 |8 27 06 16)5 405 1114 48[4 53 1713 3 64
| 65 B LT 716 2115 4515 1614 52| 8|3 19 6
| 68 JS_}_ZEL-‘{_”"&!E.% 5005 214 56 _}_ |68
70 |5 24[7 18(6 315 5al5 2505 o 70
72 |8 20|7 236 365 58l5 245 8l 72
74 |8 a3l7 27(0 406 15 31 74
76 (8 37|7 81(6 43 76
78 |8 40 | . A - SO L :
| 6% /70 [8° | 9° |10°8|17°| 12°]145]16°| 18°| 20°]235(24°[ 26°(28°( 30° '~




TABLE VI. 39
Third Correction, to Apparent Distance 96°,
D'B APP.—\RENT ALTITUDES OF THE SUN, OB STAR. ?,5'
App - - - - TR : ApP
A}t. 329 34°| 36 [ 389 209 42°] 44°| 46°] 50°] 54°] 58¢| 62° 66°| 702 74° 782 Alk.
g o G e B e e O e e e e T I O U TR R
6 4 565 10j5 245 3sl5 516 46 176 20l6 52I7 147 34l7 528 98 2318 3318 401 6
7 |4 2014 321 44/4 56)5 §l5 205 816 4216 2|6 206 3716 527 67T 187 28 T
8 |3 564 7|4 18/4 204 344 l‘?~l 595 8|5 26|35 425 566 96 21|6 31|6 40 8
0 13 3703 4613 55|t 4t 13]1 234 3214 acls sofs 105 23]5 Sals 4af> 536 1 9
3 2213 30| i3 5314 204 1014 17|14 3104 434 555 65 16)3 24/5 81| | 10
'3 118 353 45/3 52|3 5014 111 22/1 33|14 481 52/5 0 11
25 0|3 233 3213 35|13 453 556|4 54 1514 244 3214 39 12
5 i3 1413 203 26l3 3203 42)3 514 04 84 1514 21 13
@ 4 3413 ulg 153 20|13 303 3903 483 558 14 6 14
2 553 0|3 53 103 1913 283 363 43(3 49 15
312 4012 44)2 18/2 5312 57|38 23 10/3 183 25/3 32/3 38 16
2 2 392 4302 47/2 51|2 658 3|3 103 16|18 22(3 25| 17
2 31|2 35[2 38[z 422 452 4912 5613 23 53 143 19 18
2 27(2 2 2 34|z 37|12 402 442 5002 563 203 7 19
812 2112 a4]2 27|12 30[2 33|12 36G|2 39[2 4512 512 H6(3 1 20
21 |2 16/2 102 21|2 24|2 262 202 32|12 3a(2 41)2 4b1£ 51[2 55 21
29 |2 142 1702 10(2 21(2 232 26/2 262 312 37(2 422 4062 50 22
93 |2 132 156(2 17|2 192 21|12 232 25(2 2652 $812 352 42 23
24 2 1112 132 1512 172 162 21{2 232 25|12 30(2 3572 38 24
25 (2 102 112 13/2 152 17(2 162 212 232 27|2 312 45 25
26 (2 912 102 1212 132 152 17|2 102 212 25/3 282 31 ! 26
27 [2 812 012 1112 1212 14[2 16)2 182 2012 2312 25 27
28 |2 82 92 102 1112 13]245]2 17)2 182 2113 23 28
29 (2 T2 B2 02 1012 1212 13(2 152 1722 192 21 29
30 2 72 Si2 92 102 112 12)2 142 1512 172 19 30
5102 62 712 82 92 1002 112 122 142 16 31
32 2 62 72 712 sz of2 102 1|2 1202 14 B
33 2 62 62 712 72 82 o2 1002 112 13 35
34 2 T2 62 72 72 sl2 o2 1002 112 12 34
3 2 T2 62 62 72 72 82 o2 10 35
36 2 82 72 62 62 712 82 92 O T 36
37 12 82 702 62 62 72 72 82 8 37
38 [2 92 83 T2 62 62 72 82 8 58
30 12 912 B2 T2 62 62 T2 7 -
|20 12 103 82 712 62 62 62 7 Rl
i 2102 8> 8@ 72 72 6 | e & =
42 |2 112 oy gl 72 70 6 42
43 2 112 10}z slz 7l 7 43
44 [2 1212 102 82 73 7 s
45 [2 122 102 ol2 & 45
46 (2 1312 1112 02 8 e e T 46
47 (2 132 11)2 9 47
45 |2 152 112 9 . 48’
40 (2 142 12 19
50 (2 1412 12 50
51 12 14 e i T e
52 |2 15 TARLILA, BBV EGT OFSUNS BAR,
54 ‘To be subtracted from the third
'-‘ Correction.
a6 V'8 | Mun’s Apparens Allitude.
38 iffﬂ'imﬂuéowsnauvmw'gn
60 ,UHHQ'.‘!"’?
62 15228:13;;‘3}
64 lajelai 4l s
G gq Gl5|8fs 5?5
es| | | { 1 o lalalalals]®
70 g’z $;%%7
72 B‘?r Ti6|8ls
74 6 |54l
76 ;g ale
78 ol | 80 :“ !
329345 56° 95°1 40°|29° 240/ 46°) 50°|54° | 58| =




|
40 TABLE VI '
Third Correction, to Apparent Distance 100°,
Vs APPARENT ALTITUDES OF THE SUN, OR STAR. )’si
It AP TG T ge [ 99 1 109119 129] 14°] 169]18°] 20°| 22°| 24°|26°] 28° [ 30°{altt.
F‘ uhfrr.rururufrrau.vuJ.'f7'7771_7'”-’uann.cr:"o |
bt 6 [2 132 152 182 21/2 2512 31(2 37(2 493 3(3 183 333 4814 44 1014 3414 49| ©
i T (2 162 13(2 152 17/2 2012 2412 202 382 4913 18 133 258 3583 504 3|4 16 7 !
el 8 |2 1912 1512 132 142 16/2 192 2312 312 392 402 593 105 215 3213 43(3 54 8 1
‘j_‘ 9 |2 23i2 182 152 13(2 142 162 19]2 252 3212 402 482 588 713 163 2613 35 9
: 10 (2 252 222 1812 152 1312 14|12 162 2112 26|12 33/2 40/2 482 56/F 418 1303 21] 10
1 — e [ | —_— | —_— | — | — e ||
| 11 |2 332 2062 21|12 172 152 132 1:42 182 23(2 272 33i2 40/2 47|12 5413 213 10| 11
E 12 |2 4012 302 24/2 2012 1712 1412 1312 162 19)2 232 28/3 342 4012 46,2 533 0 12
J“ 13 (2 4712 352 ZH‘2 232 192 162 1412 1412 1712 202 249 292 34|2 402 4512 51 13 |
.j 14 |2 5412 402 322 262 212 182 16:2 132 152 18)2 21/3 252 30/2 352 392 44 14
I 15 13 12 462 362 202 2412 21|12 18|12 14{2 14]2 16/2 193 2 2612 302 34/2 39| 15
g ! 163 82 532 412 332 27|2 2312 202 162 13(2 152 17(2 20/2 2312 262 30|2 35 16 |
i 17 (3 1|2 58/2 46/2 37|12 302 2512 2212 172 14|2 142 16]2 182 212 242 272 31} 17
| 18 '3 23l3 42 51|12 41(2 33[2 252 2412 1012 15|2 13(2 15(2 172 192 229 9512 25 14
f 8 10 |3 30/3 112 562 45(2 37(2 31/2 262 2012 16/2 14/2 142 162 17|12 20{2 2213 25| 19
- 20 (3 3813 17/3 22 50(2 41]2 342 202 222 183 152 13|2 152 162 1812 2012 23 20
[t e e D —_— | —_—l
[ 313 433 243 512 54(2 45(2 382 32/2 2412 192 I¢|2 4|2 142 152 17]2 19)2 21 21
i 22 |3 533 3013 132 5012 402 412 35/2 2612 21]2 1s(2 15)2 13(2 14)2 162 182 20| 22
uil 53 14 13 36/3 1913 4[2 5312 4512 352 2612 2312 192 162 132 132 152 17)2 19 23
[l 21 |4 of3 42/3 243 0)2 582 402 4212 3112 24ly 2012 17(2 142 132 14]2 162 15 24
il 95 14 163 49(3 80/3 143 202 5312 452 33|12 2612 212 18|12 152 1412 142 152 17| 25
di 56 1 2413 553 9503 103 62 562 182 362 282 232 19/2 162 1412 1427 1a/2 16| 26
} ar 14 31l 23 4103 24}3 113 02 5112 382 2012 242 20|2 172 152 1412 142 15 27
il 28 |4 30l4 83 463 283 153 42 542 4012 322 25121}z 152 16/2 15/2 14(2 15| 28
i 20 |4 46l1 143 5203 3303 193 7)2 5812 432 3412 262 22)2 1012 17)2 15)2 1412 14) 20
i 30 |4 54la 20{3 5713 3813 233 113 12 452 3612 282 24i2 912 162 16)2 1512 14 30 \
f‘.. 31 |5 1|1 26/4 3|3 42[3 273 153 52 482 353 30[2 & 2 19(2 17(2 15/2 14] 51
it 39 5 S|4 33}4 83 473 3113 183 ©2 612 402 322 2 2p|2 17|12 162 15| 82
t 33 |5 16/4 304 1413 523 36/3 2213 1112 5412 4212 332 2 2 2112 18}2 162 15| 33
{ a4 |5 231 45|14 193 573 4013 263 152 56/2 52 2 2 99(3 19|12 17|2 16] 84
.‘ | 35 |5 a0l 51|14 24/4 23 44)3 3013 1812 592 4 2 2 2012 182 16| 35
I:" 36 |5 37[4 57|14 2014 7|3 483 34[3 2213 22 4002 302 32 2 182 17) 36
il 37 |5 44)5 34 354 123 5203 383 2513 062 51j2 :11‘]2 12 192 18| 37
I 38 (5 61/5 94 4014 16]3 563 41]3 2813 82 5412 4812 2 J0i2 18]S
[ 30 |5 583 1514 4514 2114 0[3 453 313 1112 562 452 i 302 2112 19 39 \
40 (6 45 2111 5014 2514 43 48]3 34|3 142 5812 472 ! 2 2212 20| 40
i 3T Tip 2711 651 201 83 523 383 173 1[3 402 52 22[2 20| 41 |
el 42 (6 185 33/5 04 334 123 5513 4113 1913 312 51|2 j12 2312 21| 42
il 13 6 24 38)5 5[4 384 163 593 4413 222 of2 632 2 242 22 43 '
: 44 G 3005 44)5 04 424 204 23 473 248 52 552 ¢ g2 25/2 22| 44 ,
!‘ 45 |6 365 495 14/1 46/4 244 63 503 2713 1002 572 92 2 26|12 23| 45
| 16 [0 4205 545 18,4 50,4 27(1 0)3 5313 2013 1212 502 48 2 552 802 272 24| 46
;|_ 47 |6 4sls 5015 284 544 814 12{3 563 323 143 02 2% 3612 512 28/2 25| 47
i 48 |6 54l 4i5 274 58/4 34/4 153 59{3 3413 163 22 als 3712 g2l agl2 25| 48
,ﬁ; 49 |7 ol6 95 825 24 384 184 203 373 18 42 512 3512 3312 20[2 26| 49
|l 50 |7 56 14/5 365 6la 414 210 53 393 2005 52 5412 462 3012 34/2 3012 20| 50
IJ“ 51 (7 116 19)5 415 10/4 454 2414 &3 4 it 72 562 472 4012 3512 31 51
.‘ 52 |7 16/6 24|5 455 144 4504 27[¢ 113 442 243 92 572 4012 4212 3613 31 52
'.':. 53 17 21/6 29l5 40[5 174 5204 3004 14[3 4613 263 11|12 592 502 432 37 93
ik 54 |7 26l6 34|35 53]5 214 55/4 334 16/3 48[3 283 123 02 51|12 44)2 37 54
i 55 [T 3116 305 575 24/4 3614 19(3 503 3013 1413 1|2 522 85
56 |7 36/6 43)6 05 275 14 39/4 223 5213 323 163 22 5312 46 oG
58 [7 466 5116 7l5 335 7|4 444 26/3 503 3613 188 512 55 g%
60 |7 56(6 8816 14]5 30|5 1214 4014 31[4 03 393 225 § =
62 |8 5|7 6[6 205 455 174 5414 364 413 423 24 62
64 |8 13|7 1216 265 51i5 224 5914 404 7}3 45 64
66 (8 21(T 19163205 5715 27(5 3|4 434 10 06
68 |8 28|77 25/6 386 2|5 325 74 45 68
70 |8 35(7 3016 43|16 7|5 36 70
72 |8 407 35(6 47 72 .
74 [8 44 e Wil
iod §o |70 [ 89 | 9° |10°|11°|129|14°| 16°] 18°|20°|220|24°| 26°|28°| 30°




e Y ——— ST —————ra— r—

TABLE VI 41
Third Correction, to Apparent Distance 1002,
| —
P’s APPARENT ALTITUDES OF THE SUN, OR STAR. s
A - - = = ——|App
AL 32 347 367 357) 407] 42| 44°] 467 487 50°) 547 587 62|66 707 74°) A,
o7 |7 |t BT a|T ®|r ajr " O e G e e O G O G
65 4l5 195 345 486 2/6 15,6 2816 4116 437 47 257 3 2008 3318 44) 6
7 14 99l4 4114 54/5 6[5 185 303 4115 5206 3[6 120 ¢ 1947 30 7
8 |4 504 1614 27|14 38]4 4B[1 685 b IT|5 2005 535 G206 44 8
| o |3 45/3 5514 5[4 1514 2401 324 414 4914 5715 40 G able 7 9
10 (3 302 3913 4713 56/4 34 114 19'4 26l4 33|4 5 26[5 56 10
11 13 18/3 263 33 40:: 478 5414 14 84 154 B 11
12 |3 718 14/3 213 27(3 543 403 473 533 5001 4 43 12
18 |2 583 4|3 108 163 2213 233 :;43.1013 46(3 125 13
14 2 502 563 13 T3 123 183 233 2013 34|53 3 110 14
il:) 2 442 46|12 64|12 583 4|3 9|3 143 193 24{3 2 1.’;
|76 |2 302 442 482 5713 23 73 113 153 i6
|17 |2 35[2 392 4312 512 568 03 43 83 17
| 18 12 31|12 35|12 882 - 46|12 502 542 GS[3 1[3 18
19 |2 282 31j2 34|2 422 45(2 402 .32'2 55|12 19
20 |2 25|12 282 31/2 35/2 3812 412 442 472 50612 543 20
91 |2 232 2 322 352 382 402 4 2492 553 0 21
2 (2 22(2 2 20/2 522 852 3 312 4512 5012 55 22
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TABLE VI
Third Correction, to Apparent Distance 104°.
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TABLE VL 43
Third Correction, to Apparent Distance 104°,
D's APPARENT ALTITUBDES OF THE SUN, OR STAR. A)f
App e DTt T ~IApp
Alt. [32°]34°| 36°] 38° 40°[427|44°| 465 487|507 527 54°| 587 62°|66°| 707 |Alt.
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BTeE 3 4313 513 684 5|4 1214 Tulg 264 324 3814 444 5al6 6 11
12 18 4 g3 378 4413 51(3 5514 4|4 104 I?-l 2314 26/4 354 47 12
s I3 3 20(3 26|13 333 39(3 45|13 513 seld 2]1 7;124224 30 13
14 12 5 513 1113 17(3 233 203 343 3913 44(3 493 54)3 594 8l 15 14
15 3 43 93 1|3 2013 253 20/3 343 383 45:; 47i3 56 15
16 2 5312 583 3[3 sia 123 3 21|3 253 293 33i3 873 45 16
17 12 gl2 5212 583 23 6% 103 14)3 17(3 2013 25/ 243 36 17
18 |2 4112 452 40{2 53|12 57(% 13 413 3 1|3 153 18i3 223 29 18
10 12 382 412 4502 40(2 B3[2 662 G813 H13 63 u\i 1218 16 19
ap |2 3512 3sle 422 45)2 40|12 5212 552 583 13 713 10 20
D1 |2 33[2 362 au2 42(2 45(2 48]2 5112 5412 57 3 03 33 5 21
93 1o g1l 3412 36/2 30|12 4212 4512 4712 502 5512 562 593 1 22
23 |2 302 2202 34\2 37|2 3412 422 44/2 47|2 502 532 55 23
94 |2 2012 81(2 3312 85|2 3712 402 4212 4412 4712 5012 53 24
25 [2 2812 2012 31[2 33|2 3512 S8[2 40[2 4212 442 47 25
26 |2 2712 20(2 302 322 34/2 36|12 38)2 402 422 44 26
27 [2 2612 27/2 202 212 34[2 36/2 3812 40 27
28 12 2 20[2 25|12 2 332 35|2 362 48 28
a9 |2 252 26[2 27|2 ¢ 2 832(2 332 84 | 29
30 2 25[2 26)2 27|2 202 313 8212 33 30
31 2 242 252 262 112 30(2 31 y 31
82 |2 2 2512 2612 j12 2042 30 32
38 |2 24l2 242 252 3 2 25 33
34 |2 252 24/2 25|12 2 27 34
35 |12 2612 252 258 35
36 -a_-'-z.mz 2 26(2 20 36
a7 (3 26(2 252 25|12 26 37
38 |2 27|2 2b‘i:5 26 38
39 |2 272 262 3 39
40 |2 282 27|12 ¢ 40
L |2 282 27 41
42 (2 292 27 42
43 12 29 45
44 (2 80 44
45 45
6 15
47 47
48 48
49 49
50 __of a0
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52 -
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54 Corrections
55 i :-_'! [ Snn’s Apparsnt Allitude,
56 N T EE e
57 (] Il Lj2ls 3 9 4l3 T
5 HHHEHHEHE
a9 2 |31|als : ops
({1} M0 (8155166 (8
| — 95 | 6|6 ﬂic. Do
2 P "'!" i
2-(1_ w74 At
i (818
68 & [of8
70 | e el RO 14
A2°(34°[ 36°| 35°140°| 42°(44°|46°| 48| 50°|529] T -




TABLE VI
Third Correction, to Apparent Distance 108°.

1_ AVPARENT ALTITUBES OF THE SI.’!\', OR STAR. .\-ps
/ e 3 By
Alt| 6o [ 7°[ 85| 9° [10°11°]12°9]14°] 16°]18°]20°| 22°] 22°] 26°| 285507 | a1c-
(T R KT P T s KT e i e i (T LS e e TR T
6 12 30|12 32|12 352 89[2 44)2 5012 563 03 24[3 36(3 5504 1114 274 43)1 5905 15| 6
712 33|12 302 3212 35/2 %0i2 43‘2 4812 5RI3 10(3 223 358 458/4 94 1504 284 41| 7
812 36(2 3212 202 3212 352 382 4212 1012 §8l3 013 2003 313 420 5404 6t 17| 8
9 |2 4012 35{2 8212 312 33/2 85|12 88i2 4312 50l2 5813 &3 17\3 27|3 383 4813 58 o
10 |2 4612 502 55(2 34]2 31|2 332 3512 3612 4412 51[2 50[3 73 16)3 2503 343 43| 10
I1 {2 52/2 442 38|12 35|2 38[2 32/2 342 37|2 412 462 53[5 o[z 7[5 153 933 80| 11
12 12 592 4912 422 382 35|12 33|12 323 3502 sul2 43l 4sl2 54/3 O3 T3 143 20| 12
13 13 6/2 5412 16/2 4112 37|12 3512 35(2 3412 37(9 4ol 442 402 443 08 63 12 13
14 [3 182 502 512 442 402 37(2 35(2 3312 352 382 412 45]2 4002 54l2 59i3 5| 11
15 (3 20(3 5[2 56|12 482 4312 292 37|2 34/2 34/2 36/2 3aj2 49> 462 502 5402 59) 15
16 (3 28)3 11/3 12 52/2 46(2 422 303 25|2 332 35[2 37|12 4012 132 462 502 54 16
| IT 13 35(3 17|13 6|2 56,2 492 452 4212 37(2/534)2 34/2 35)2 382 40|2 43|2 4712 50| 17
15 13 4313 24(3 1113 02 53|12 482 4412 30/2 35(2 33(2 34|2 36G|2 35)2 412 44/2 47| 15
19 13 503 813 178 5|2 67|2 5112 462 402 36/Z 34[2 23[2 25|2 372 302 422 45| 19
20 13 5813 37)3 2212 103 1|2 542 4912 4212 38)2 35(2 53(2 342 3612 3812 402 43| 29
21 14 63 44[3 2813 14{3 4|2 57|2 522 44(2 39[2 362 24|z 34|2 3|2 37(2 392 41 B
22 14 143 51(3 343 193 83 02 65|12 46/2 41[2 37|2 35(2 34|2 352 3612 3812 40| 23
23 |4 223 58(3 40[3 24]3 123 412 58(2 45(2 42(2 38(2 362 3412 34|12 35/2 87(2 29| 23
214 4 304 413 46/3 203 17|13 813 12 5002 44|12 4012 37(2 35\2 3412 352 36/2 98| 24
25 |4 384 1113 5113 343 22(3 1213 412 5312 46(2 412 382 362 34}2 3112 35(2 37 2
26 (4 46|14 183 5713 393 263 163 &2 552 482 433 3012 372 35/2 342 352 30| 26
27714 5414 25(4 313 443 31(3 20/3 112 582 50(2 442 40:2 38|12 36}2 85]2 342 35| o7
28 |6 204 314 9|3 403 8513 243 :;-.[3 02 5212 46/2 42/2 3912 37|2 35[2 34/2 35| 98
29 15 10/4 37i4 153 543 403 283 163 3(2 54{2 47|12 432 40[2 252 362 3512 35| 20
30 [5 18l4 4414 213 503 448 323 22|13 6[2 56/2 49{2 45(2 41|12 382 62 3512 35| 30
31 |5 2014 5114 27|10 AI3 4813 3613 26/3 9|2 552 G012 46/2 422 30|12 3T|2 562 35| 31
32 (5 33(4 5814 3314 93 523 403 283 11[3 0|2 5212 47]2 43[2 40/2 382 3702 36| 32
33 |5 415 504 8811 14/ 573 443 323 14[3 212 5412 4812 44(2 4112 30|12 37|2 36| a3
34 {5 485 T1/4 484 194 1|3 47|3 36|53 17|38 5|2 56|2 5012 4512 42|12 40}2 38(2 37| 24
85 (5 5005 16/4 49)4 24[4 53 513 8913 20/3 7|2 552 51|12 4612 482 4192 30l2 37| 35
30 160 3|5 24|14 65)4 2914 1013 553 42[3 233 9|3 02 532 4812 24,2 42|12 4013 38 36
37 |6 10/5 30[5 o4 34}4 1403 503 46)3 263 12[3 22 552 402 452 4202 102 38| 57
38 16 17|15 366 5{4 30{¢ 1014 33 5002 20i3 15[3 42 572 51[2 46{z 43l 39| 38
39 |6 2455 4216 104 444 24t 7|3 543 3203 1713 62 58l2 5202 47| 44]2 4212 40| 35
40 |6 31l5 4Bj5 154 494 28(3 113 573 35[3 20{3 8|3 o2 54|2 192 4512 43(2 40| 40
41 |6 38[5 54/5 204 544 38|01 154 13 38|3 22|3 105 1|2 65/2 50/2 462 4 a1 41
42 |6 45(5 5915 254 6814 374 1614 513 418 24[3 1213 32 5612 512 47l 41| 42
43 [6 52|16 55 3015 S| AU 2214 O3 4413 2713 W2 52 5812 522 482 4 43
44 16 596 11(5 365 7|4 451 2614 1213 473 2913 162 12 502 53l 402 44
45 |7 6l6 175 415 1214 401 3014 163 5013 313 183 83 12 5512 50 45
46 |7 12(6 22[5 465 161 53|14 344 1913 5213 3315 205 103 22 503 51 46
AT |7 1816 27(5 51l 2004 57|14 8714 2203 55|35 363 223 1213 42 58 a7
48 |7 2416 32[5 56l5 24|5 0l 412 2513 57|53 3B[3 243 yala 52 50 48
49 |7 30(6 37|6 1l5 285 44 44(4 284 03 4113 263 15l3 7 19
50 |7 3616 4216 5|5 3215 T4 47|4 31)4 23 43)3 28l3 17f3 8 50
51 |7 426 476 10{5 36/5 114 504 34[1 513 45[3 303 18 51
52 {7 4716 526 4|5 4005 1411 534 374 73 47/3 323 10 52
53 |7 5316 57|16 1815 43|5 18|14 56/4 304 10[8 49|3 34 58
54 17 687 216 2215 47l5 214 59/4 424 12(8 513 35 54
55 B 417 716 26/5 51(5 245 24 454 14]3 52 55
56 18 9lt 116 305 54l5 21|35 a4 47|& 16]3 55 = 56
57 |8 147 166 345 585 30l5 8|4 50le 18 57
58 18 107 2016 586 15 33l5 1[4 5204 20 88
§9 |8 24\7 2516 4216 415 365 14|84 54 59
60 |8 28/7 2016 4516 &i5 3ul5 16|14 56 |60
61 (B 83[7 336 48[ 115 425 19 = a7 Sl
62 18 37(7 37;‘% 5116 14(3 45 62
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TABLE VL. 45
- Third Correction, to Apparent Distance 108°.
D’s APPARENT ALTITUDES OF THE SUN, OR STAR. \’s
Appl— — - g App
sl | 32°[34° | 36° uavl:;cP 42°[44°|46°|48°) 50°| 52°| 54°] 56° | 58°) 62°| 66° Al
s a2 T e i e i R P AU et e PN TNz e T
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Y o T R P e e e e e T I g T
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' 23 {2 4112 43(2 6|2 4512 5012 532 5612 5013 2 23
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Third Correction, to Apparent Distance 112e,

APPARENT ALTITUDES OF THE SUN, OR STAR.
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: TABLE VI. 47
Third Correction, to Apparent Distance 1126,
_‘J,"s APPARENT ALTITUDES oF THE SUN, OR STAR. %)o
4 = : = . - - App
Al | 92°] 347 36°| 38° [20°] 42° | 24 46°]48° | 50°] 52°| 54°| 56° | 58°]60° [62°| .
C\r ule & 7 i e e G G i RG a pa G O L e
G |5 44l6 06 166 8106 46|7 0T 14(T 27|17 407 53/8 &6/8 18(8 308 4118 50/8 58 6
715 715 2145 B4{5 47|6 0|6 1316 25|16 37|6 49|T 07 10\7 2007 30|7 397 47 7
S |1 4214 5415 5[5 16l5 27le 385 ] G 10/6 2006 206 386 47|16 557 2 8
9 |4 2114 324 .1-.14 525 1 L5 5 40i5 486 566 4/6 116 18 9
10 |4 54 144 2334 3214 40]2 494 75 155 235 315 385 445 50 10
10 |3 5214 ¢4 8l2 16 4 314 3004 474 555 2l5 8|5 14)5 19 1
12 |3 4113 45(3 554 G114 1614 2414 314 33\4 444 504 56)5 1 12
13 |3 313 35{3 443 O/ 414 1014 17 4 23/4 20914 354 40 13
14 |3 2313 203 d 5503 594 6/2 1204 17]4 224 26 14
15 |3 16/3 21{3 815 448 5013 6614 14 64 10 2y 15
16 |3 103 15]3 & |3 37/3 42(3 47|3 52)3 o7|4 1 16
| 17 13 012 113 55 305 35)3 40/3 433 19 17
118 |3 3% 713 3 258 29|38 8413 38|3 42 18
11913 03 a3 8 203 24)3 283 32 1
20 |2 573 13 213 163 20[3 23/3 26 20
21 |2 a5[2 o553 2 3 12(3 16)3 19 ! S5t a1
92 {2 5302 563 i3 9)3 12[3 15! 95
a3 |2 2 2 3 63 9 23
24 |2 12 2 3 48 ¥ 24
25 |2 502 2 3 1 25
26 |2 4912 51|2 532 2 59 (Yo e R i
2 452 50[2 2! a7
2 4712 492 512 25
2 4712 48)2 5002 52 20
2 4719 0/ 51 30
2 4712 48] | a1
2 47(2 452 49 32
2 47(2 48 «| 83
2 47(2 48 24
2 48 33
2 4% | 36
3 37
48 38
39 J 30
40 { 40
11 .| N A T e e T
42 i a2
13 , "] 48
44 44
45 4= 9 5
46 fiLs — 15 il
47 47 I
48 48 |
49 4% |
50 Il o 50 |
51 |
53 ;uuud" EVFECTOPSUN'S Paj |
54 To b subteacted from the 1iird, It!
55 | S Correction. & = i iJ‘
i T T e [ e T = X'S | Bun's Aupareil Alide, }
::h ':Irlnt 510 zul 3074 (150\,,” 538080, |
a7 5 12233 4 | PRI uf
58 10 (2123445 |
15(3|3(¢|4(5]|5 k||
59 204-145“.": U
60 28 1415|646 il
—_— e [ F— 0051516ty 71 18
61 ss las 717"} | f
G2 S o 7I“ | i
2 i5 717 | g Il
. HHHUAR i:
G4 80 gy | l |
65 | Sy fo 1ol | '
T |32°|34°[36°|38°|40°|42°|445|46° | 48° | 50°52°




J | 48 TABLE VI ‘
Bl Third Cortection, to Apparent Distance 116°
bt : Y e iy |
;_A I ’a APPARENT ALTITUDES OF THE SUN, OR STAR. D’s
r ! AP . : Apy
i Alt,| 6° | 7°| 8% 9° [10°]11°]12°]13°[14°]15°]16°] 18°|20°]22°|24°126°| a1y
'.‘ T T T O O TR T G e O v R T AT
‘-" s ¢ w | e &
! 6 |2 50)2 52(2 552 5003 4/3 1013 17/3 25(3 33[3 41[3 40{4 504 2204 30lt s6}5 18] §
‘]] 7 (2 522 602 6212 5512 5813 208 813 133 19[3 253 32(3 46 0l 144 2814 43] 7
Il 8 [2 5of2 5212 5012 5212 542 5T)3 113 513 103 153 213 325 4418 56/1 8|4 20| §
"IL; 913 1|2 5512 52[2 5012 522 5412 57|13 /3 4/3 8[3 133 218 313 4213 534 4| o ‘
it 10 |3 7|2 692 552 522 512 522 5412 573 0f3 33 7|3 1413 223 313 4133 50 10
i“'l‘ 11 3 13/3 412 582 5112 522 51[2 532 532 573 0|3 3|3 U5 16(3 233 313 39 11
‘:‘ 12 |3 20/3 913 202 57(2 542 53(2 5212 532 5312 573 o3 53 102 163 2313 S0 12
‘E‘g 13 [3 27[3 153 613 1]2 672 552 5312 522 6312 5512 5815 23 63 113 1713 22 13
14 |3 353 218 113 53 02 57|2 552 532 5212 541> 50[2 s0l3 33 73 123 18| 14
i 15 |5 4313 273 163 913 413 02 572 552 532 532 5425?l:; 03 43 S3 14 15
16 |3 61|3 333 213 183 73 313 0)2 572 55|2 54|2 53/2 552 5503 13 53 10, 16
17 (3 50/3 4013 2713 173 113 63 22 592 6712 552 542 652 5712 508 33 7 17
18 [t 7|3 47(3 333 22/3 143 93 53 1/2 592 56(2 55/2 5412 56/2 583 13 5| 18
10 |4 163 54/3 3913 27|3 18/3 123 88 43 12 58]2 56/ 552 552 573 0[5 3 10 '
20 |4 244 13 453 395 2203 1613 113 78 313 012 68[2 562 55/2 572 5018 2| 20 ‘
e | — - | - _ |
2] |4 33[4 53 513 3713 27(3 2013 148 0!8 &3 2{3 2 572 562 572 5983 1| 21
b 29 |4 414 153 573 43)3 22/3 24[3 17]3 12(3 73 43 22 59|2 57|28 5612 5808 o0 22
| 23 (4 4914 2214 413 403 373 28!3 21|3 153 103 73 43 0)2 55[2 5513 0| 23
24 ‘4 5684 294 1013 543 4213 .szf:i 24{3 18{3 133 1053 T 2(2 592 ¢ 5712 59 24
25 (5 G4 3614 164 03 47)3 373 2803 213 163 123 93 413 1|2 502 582 59| 25
o5 |5 15+ 434 2201 5[3 5203 41[3 32(3 243 1838 143 113 63 23 02 592 58| 26
97 (5 2314 504 281 1113 57|3 453 35(3 27/3 213 163 133 83 43 23 02 59| 27
98 |5 314 57/4 344 16[4 103 493 39[3 313 2413 193 158 03 53 33 12 59( 28
20 5 305 44 40|14 214 6/3 543 43[3 243 27)3 218 173 113 73 43 23 o 20
50 |5 475 114 464 26/4 10[3 553 17|3 38/3 30[3 243 19/3 133 83 53 313 1| 30
1 5 55> 184 42]1 32|2 154 23 51)3 42/3 54[3 27(5 22/3 153 108 63 43 2/ 31 \
4 29 |6 35 264 554 37|¢ 2014 63 553 453 37[3 303 253 17/ 123 83 53 3 32
| a3 16 125 335 54 424 26/4 113 5903 483 4013 3313 2713 195 183 93 63 4| 33 '
i 34 |6 205 406 11|14 47/4 304 15/4 2|3 52/2 43[3 363 30{3 213 153 1083 73 5| 34
i | 35 [6 205 475 174 531 354 204 63 55/3 47)3 403 3313 243 173 123 93 6 35
i| 36 (6 375 555 23|11 s8|1 401 244 103 50/3 503 43[3 36[3 26/3 193 143 10[3 7 36
L 87 6450 256 205 4|1 454 204 14/4 2/3 58(3 46/3 30/3 203 218 1513 11|38 & 37
il 35 [6 536 95 355 ol 5004 3314 184 63 57(3 4913 423 813 2313 1713 13)3 9 38
.i\ 29 |7 16 165 41/5 1504 5414 374 224 1014 03 5213 453 333 253 1013 15 39 ‘
{ 40 IT H‘ﬁ 235 4715 201 58/4 4114 26!4 1314 38(3 543 47|13 36G|3 27(3 2013 16 | 40 |
.,“ A1 ir],-,n 205 5315 255 3|4 454 30/4 17/4 63 573 503 8Y|3 203 3 | 41 I
Ié | 12 |7 2216 355 585 30/5 714 494 330 2011 Ol O3 5308 4113 21(3 23 42
! 43 |7 20[6 416 4/5 35(5 12/4 534 87(4 2314 1214 313 553 4313 83 13
i | 44 |7 37/6 476 95 1(]5'[(‘:157‘4 414 27/4 1514 63 5818 453 34 14
i ' 45 7 45/6 58(6 15]5 4505 215 4 44/4 304 15/4 !T‘Llﬁ-l? 15
|1 46 |7 52|16 596 2015 b 2515 sS4 3314 2104 1114 33 49 46
| 47 (7 50|7 506 23[5 545 205 94 5214 874 2414 14t G 17
i 48 (8 6|7 10[6 30)5 595 835 1314 564 404 2714 17}4 § i8
Bl | 40 18 12|7 15/6 35l6 4/5 37/5 164 5814 454 804 19 49
i | 50 (8 18|7 20/6 406 85 41/5 205 14 4614 33 { 50
I i 51 (3 24[7 266 4al6 125 455 2[5 4|1 40 51
i 52 |8 80[7 31/6 506 165 495 275 7 3z
.\ i 53 |8 36\T 37|6 55[6 205 53/5 30 53
il 54 8 42[7 426 596 215 56 .‘ 54
il | 55 (8 48T 47|V 3l6 25| ' A 55
e 56 |8 adiT 527 7 56
y b 57 (3 5917 57 57 J-
: 58 9 3 58 i
’ 50 ] ] H
60 60 |
61 G1 |
G2 62
63 63 \
64 G4
i 65 L
il | 69| 7° | 8° | 9° [10°11°(12°|18°| 14°| 16°| 16°| 18°[20°] 22°(24°26°




TABLE VL 49
Third Correction, to Apparent Distance 1160.
Vs APPARENT ALTITUDES oF THE SUN, OR STAR. D
App = T ) ST T T T S By tel ) 1 el T 5 App
Alt | 2891309 32°34°| 36°] 387140°|42°| 44| 46°[48°| 50°| 527 | 547| 56°| 58° Alptl
O |l wlr w7 |7 vl u FYN (R M 7 AT 7 T aifr a|r a|r a]” w7 w T G*
6 |5 0/6 466 316 10l6 36/6 52(T TIT 22i7 367 518 58 18|83 30/8 428 5310 3| 4
7 |4 565 105 2505 40[5 55/6 9|6 226 3416 46/6 58T 9|7 207 317 427 52 7
& |1 83[4 45|11 585 11[5 24> 365 47)6 5816 g6 166 2 316 48/6 587 8 8§
u |1 15/4 26|t 874 47)4 555 85 1915 295 30i5 495 5 6 166 24 9
10 |4 o)1 10[4 2004 203 30/4 48[4 585 7'5 1g 5 495 56 10
{711 [3 48i3 57)4 6f 1aja 234 3214 4114 494 57 5 25 Tl
| 12 [3 3813 46i3 544 24 104 184 2614 3414 4 5 7 12
| 13 |3 303 a7ls 443 5214 04 7|4 144 2114 27 13
| 14 {3 24/3 303 373 4413 51|53 574 414 10/4 16 14
15 |3 103 25}3 313 373 433 493 55/4 1|4 15
|76 |8 1513 20{3 26/3 31|3 3;|3 42/3 473 53]3 58 16
| 17 13 1213 163 213 26|3 31/3 36/3 413 46/3 513 55 17
(18 |3 9/3 13{3 173 22)3 26/8 313 363 4013 458 49 15
19 (3 ';i;g 10/3 14/3 183 223 2713 31|13 353 39 19
| 20 |3 53 8j3 3118 153 1913 23 273 313 34 20
51 |3 13 6z 9|3 123 163 2018 233 27 F B R
22 |3 als 53 713 10)2 143 173 2003 23 22
a3 | 208 4|3 63 93 1213 1513 18 23
2413 13 318 53 83 103 133 16 24
25 (3 o8 213 43 73 93 11 25
26 13 03 213 43 6/3 73 9| ! 245
713 03 118 33 58 € 27
28 12 5018 03 23 43 5 28
29 [2 5908 O3 13 3 ‘ } 20
30(3 o3 03 113 3 ‘ &5 30
313 13 o3 1 i 31
323 28 13 2 ; 32
3313 203 1 33
3413 33 2 I 34
35 3 4 | 35
36 [3 5 30
37 37
38 I a8
39 | 34
40 | 40
oL T Ty 5 41
42 | 42
43 43
44 44
45 45
ET 3 e il 46
17 o |
18 48
‘ 49 49
50 50
61
52
53 TJ\ILB-PJ-!"FI“I'UFSUH'BPAEI
54 ‘To be subtracted from the thirg)
- B Correclion.
b H] "
= i = R AR T B TN E‘w', Sun’s Apparent Altitudn,
i 411 {5 [1020[30149'60160) 70 aoleoy
57 5 22:3[4 ”?_‘*
58 is|3[3]4]2151
59 wiilalslois)®
80) | A U
61 P AL :
62 pid ke {
63 54 |“| 3 f
64 LA i
656 e S S S — I
38°|30°| 32°|34°| 36°| 38°|40°[42°[44°| 46°|48°
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Third Correction, to Apparent Distance 120°

ALTITUDES OF THE SUN, OR STAR.
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App

16°717°]18°] 19°|20°{22°|AlL.
TN el T rt’r olr #| ©
sald 4)4 1214 214 304 3614 571 6
3 3 Hdld i 84 4 30 7
3 35|3 403 46(3 523 501 12| 8
3 263 S1[5 363 41[3 473 55| 9
3 203 24|3 28(3 33 3 47/ 10
3 163 193 22/3 26/3 30/3 38| 11
3 13)3 15[8 153 21} 3 81 12
3 11[3 13[3 15[3 17[3 2013 26| 13
3 9la 11[3 12(3 14[3 175 22| 14
3 g3 93 113 123 3 18| 15
3 83 gl3 103 113 123 16| 16 |
3 913 a3 9|3 103 3 14| 17 |
3 103 93 92 10 (3 13| 18 |
3 113 103 10[3 of 3 12| 19
3 13(3 123 113 10 12| 20
3 153 1313 128 113 10js 11| 21
3 163 143 133 1213 113 11{ 22
3 1803 1603 143 133 123 12{ 23
3 20/3 183 163 153 143 13| 24
5 2313 20/8 183 17 3 14| 25
ul3 25(3 293 20[3 183 163 15| 26
213 28)3 25(3 2203 2013 183 16| 27
3 30[3 27(3 243 223 203 17| 28
3 3313 203 26/3 23 3 18| 29
3 36[3 323 28[3 25(3 238 19{ 30
3 383 34|3 30/3 27/8 253 20 31
i3 41(3 36[3 323 20/3 278 22| 52
3 .4413 39(3 35[3 32 3 24 33
3 4713 4203 873 34 3 26, 34
3 5013 45/3 40(3 B6/3 33[3 28| 35
3 533 47[3 42{3 38[3 353 30| 36
13 56[3 50[3 45[3 41)8 3 31[ 37
3593 5313 4713 43 3 83| 38
4l 1[8 55(% 503 45 39
4 43 553 528 47); 40
4 7|t 105553 49 41
14 10]4 3)3 42
4 134 6 43
{ 16 44
45
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49
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© Ol e 00
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TABLE VL 51
Third Correction, to Apparent Distance 120°.
D’s APPARENT ALTITUDES OF THE SUN, OR STAR, D's
App — - - - = y
Al [24°]26° [28° 30°[320T 347 36°]38°] 40 [ 42°)447] 4601487 501 52 54° Al
T rx i e AR R A R L e G G R O e e
6 |5 1505 32(5 496 alc 236 41|6 557 1-1? galy 46]8 2|8 17|38 B1[8 448 5719 9| ¢
7 |4 455 0[5 15)5 305 45 6 15|16 20/6 43|6 56T BT 21|17 33T 457 57 7
8 |4 2514 38/ 51l5 45 17[5 5 48)5 &lo 2016 31|16 426 53|17 3|7 13 8
9 (4 04 2014 3114 43/4 555 7 3o 2 gsl5 496 0|6 10/6 20(6 29 I
| 1013 5714 T4 17|4 274 874 474 57|53 5 1715 27[5 37|53 465 55(6 :i___ 10
1L [3 47/3 564 5|4 144 3231 2 4 54)3 &5 17|15 25|56 33 11
12 (3 39(8 47(3 ss[4 314 114 4 44|14 525 o5 7[5 14 12
13 (3 32/ 309|3 463 634 04 4 31/4 38/4 46/ 58 13
14 13 27/3 #3/3 393 46[3 5213 59 4 2014 274 844 40 14
15 |3 23(3 2013 34/3 4013 463 523 58 4 11} 18}4 24 15
16 |5 2013 25/3 30/3 363 41|3 40|3 628 584 4/4 104 16 7 =
17 |3 18{3 22|13 27|3 32/3 363 413 3 88[1 3i 17
18 |3 163 20(3 24/3 253 32i3 373 3 523 o7 18
19 (3 153 18[3 213 25/3 20(3 333 341 | 19
20 |3 143 16(3 19}3 23[3 273 318 3 43 W ot 20
21 |3 133 1a/s 473 213 2413 283 32 o1
22 (3 12(3 14f3 163 193 2213 2613 o
23 I8 123 13[3 153 183 21{3 243 23 i
24 (3 123 13[3 153 17|3 263 233 24 |
25 |3 12/3 133 153 173 193 21 25 i
26 (3 13(3 14]3 15/3 163 183 20 26 gl
27 13 148 1413 153 163 18 27 i
25 |3 15)3 14/3 153 163 18 28 Fi
29 3 163 15/3 153 16 29 (|
30 |3 17)3 163 163 16 . P I
31 [3 183 173 17 31 |
2 |3 193 183 18 32 |
33 [3 213 19 £ 23
34 |3 2213 20 34
35 3 24 35 Hl
36 (3 26 36 il
37 37
38 38
30 39
40 i 40
11 e 1
42 ! 42
43 1 43
44 | f 44
g s S T | i IR s
46| | = 46
17 F { 4T
18 18
49 ’ 49
50 20 o L by 50
a1 ol
52 a2
53 53
54 54
a5 e S eSS AT 55
56 56
57 57
58 58
59 50
60 i e L 10 60
61 e Al fel
62 62
63 63
64 64
65 _{__[©5
24°|26°|28°|30°| 32°| 36°| 36°| 38| 40°|42° 44°[46°[ 487/ 50°152°|54°
e




52 TABLE VIL
PROPORTIONAL LOGARITHMS.

iJo 7o o o) f’a_—?‘o'“"f'o e = e R

a. h m.|h m.|h. m.|h. m.|ha m, i, m.h,  mfl m kb mih. m, 'R
0 g 1o 20 30 40 50 60 70 8o 9
0 2. 2558|1. 9542(1.7782(1.65321.5563(1.4771{1.4102/1 .3522/1.8010f 0
1 14.0834\2.24581|1.9506|1.7767|1.6514|1.5540(1.4759{1.40911.351311.8002] 1
2 13.78242.24101,9471(1.7734]1 .6406(1 .5534/1 . 4747(1 . 40811 35041 ,2004] 2
3 18.55632.2341|1.9435/1.7710/1.6478/1 .5520/1 .4735(1.4071|1.8405/1.208¢| 3
4 [3.43142.2272/1.9400|1.7686/1.6460[1 .5506/1.4723|1.4061]1.3486/1 2978 4
5 [3.3345(2.2205(1.9365[1.7663/1.6443(1,54011.47111.4050/1.3477|1 . 2970 5
6 |3.2553(2.2139(1.9331[1.7639/1.6425/1.5477 1. 4699(1,4040/1 .3468/1.2062, &
7 |3.1883(2.2073(1.9296/1.7616/1.6407|1.5463[1 .46858(1.4030/1.3450/11.2054] 7
S 13.130312.2000|1. 6262 1.7503(1.6300|1.544911 .4676|1.40201.3450{1.2946 8
9 [5.079212.1946/1.9226/1.7570|1.6372(1. 54351 .4664[1 . 40101 .3441(1.2030] 9
10 [3.0324'2.1885/1.9195/1.7547|1.6355(1.5421|1 .4652|1.4000/1.3432|1.2031] 10
11 |2.992012.16221.9162(1.7524(1 .6338(1.5407|1.4640(1 .3989(1 .3493(1.2093] 11
12 (2.0542/2.1761|1,9128]1..7501{1.632011.5393 1.4620(L .397901 . 3415|1 .2015 12
13 (2.0195|2.1701(1.9096(1.7479/1.6303/1.5379/1.4617|1.8969/1.8406/1.2007] 13
14 |2.85732.1642|1.9068(1 .7456(1. 6256(1. 53651 .4606(1 .3059/1.33971 2809 14
15 12.8573/2.1584(1.0031(1.7434/1 .6269 1.5351(1.4504|1.3949/1.8358/1,2801| 15
16 [2.8203/2.1526/1.8009/1.7412|1.6252(1.5337(1.4582(1,8989(1.3379/1.2883| 16
17 12.8030(2. 1469/1.8967(1.7390(1.6235(1.5324/1.4571|1.392011.3371/1.2876] 17
18 12.778212.1413/1.8935(1.7368|1.6218/1.5310/1 .4559(1.3919(1.8362(1. 2668 18
19 [2.75472.13551.5904 1. 7346(1.6201|1.5296|1.4548(1.3910/1.3353/1.2360| 19
20 [2.73242.1308 1 5873 1.7324|1.6155|1.5253|1.4586(1.3900(1.8345(1.2852 20
21 12,71122. 1249/1.8542/1.7302|1. 61681 .5269(1.4525(1.3890/1.3336/1.2845| 21
22 12.69102.1196/1.88111,7281|1.6151[1.5256/1.4514|1.3880/1.8327/1.2837] 22
23 2. r:17lz 1143(1.8781(1.7256|1 .6135/1.5242(1 . 45021 . 3870/ L. 3319(1.2820| 23
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40 2 40 | 100 6 40160 [10 40} 40 2 40| 40 2 40
41 2 44| 101 B 44 | 161 [ 10 44| 41 9 41| 41 2 4d
42 2 48 | 102 6 4s|162 |10 48| 42 2 48| 42 2 48
43 2 524103 6 520163 |10 52 43 2 521 43 2 52
44 2 56§ 104 6 56|164 [10 56 44 2 56) #4 2 &b
45 3 0| 105 7 o165 |11 o] 45 3 o] 45 3 0
46 3 4106 T 4166 |11 4| 46 3 4| 46 3 4
47 3 8 | 107 7 glier | 1 8| 47 3 s| 47 3 8
48 3 12| 108 7 12)168 p11 12 ] 48 3 12| 48 3 1z
19 3 16 109 7 16)169 {11 16| 49 3 16| 49 3 16
50 3 20| 110 7 90170 |11 20| 50 3 20| 50 3 20
51 324|111 7T 924|171 |11 24} 5l 3 24| 51 3 2
52 3 osliiz | 7 eafizz |11 28} 62 | 3 28] &2 3 28
53 3 321113 7 32|173 |11 32] &3 3 32| 58 3 32
51 3 86|14 | 7 36|17 |11 36| 54 | 3 a6} 54 336
55 3 40| 115 7 40175 |11 46} 55 3 40| 55 340
Eg | 8 41|16 | 7 -adjite |11 AL S60 1 3 44 a6 | 3 44
57 3 48 | 17 v 48177 |11 48] 67 3 48| 57 3 48
58 3 52|18 v s2lims |11 562] 58 3 52| 98 3 462
50 3 56119 7 s56)179 |11 56} 59 3 561 59 3 56
60 4 o120 8 0180 |12 0| 6o 4 o] 60 4 0
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