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1. On the Method of determining the Difference of Meridians, by the
Culmination of the Moon. By Francrs Barry, Esq. F.R.S. & L.S.

Read April 9 and May 14, 1824,

1. THE mode of determining the difference of longitude between two given
points on the surface of the earth, has long engaged the attention of various
astronomers and mathematicians ; and has been executed with more or less
accuracy, according to the means employed for that purpose. 1 shall pass by
those methods which have been expressly invented and proposed for the pur-
poses of navigation, where minute accuracy is frequently obliged to be sacri-
ficed to convenience ; and shall confine my observations, in the present paper,
to those which may be conveniently practised by land, and with instruments
which are in the hands of every practical astronomer.

2. If the distance between two observatories be not very great, their dif-
ference of meridian may be determined with sufficient accuracy, by means of
chronometers conveyed from one observatory to the other, or by means of
signals previously agreed on. This has been practised very successfully on
many recent occasions. But, where this is impracticable, we must have
recourse to the observation of certain celestial pheenomena for the solution of
the problem. For this purpose, five several and distinct methods have been

Asrrow. Soc. or Lowp. vou. 1. B



2 Mr. Barcy on determining the Longitude

proposed : 1° the eclipses of Jupiter’s satellites : 2° eclipses of the moon :
3¢ eclipses of the sun: 4° occultations of the fixed stars: 5° the meridional
transits of the moon.

3. The results deduced from the observations of the eclipses of Jupiter's
satellites are, for obvious reasons, very unsatisfactory. The ph&nomena will,
in fact, appear to-take place at different moments of time, with different
instruments and to different observers. Moreover, they are visible only in
cerlain positions of the planet in its orbit ; a circumstance which very much
circumscribes the utility of the method.

The eclipses of the moon afford a still more unsatisfactory result : they
occur but seldom in the course of a year, and the phenomena attending them
cannot (on account of the indistinctness of the border of the earth’s shadow)
be observed with that degree of accuracy which the present state of astro-
nomy requires for such purposes.

Eclipses of the sun are more certain in their deductions : but, they so
rarely occur, and are at the same time so limited in extent, that they can
seldom be brought in aid of the general solution of the problem. From Sep-
tember 1820 to November 1826, there is only one solar eclipse that will be
visible in this country.

4. There remain therefore only the two other methods, on which the prac-
tical astronomer can safely and constantly depend. Of these, I am aware that
occultations of the fixed stars by the moon have been long considered as
affording the best means of determining the difference of longitude between
two places: and, assuredly, the results deduced from them have agreed with
each other toa greater degree of accuracy, than those deduced by any of
the preceding methods.

There are, however, many circumstances, attending the practical solution
of the problem by this methed, which tend to destroy the confidence which
18 reposed in the correctness of the theory. In the first place, it is necessary
to know the apparent right ascension and declination of the star very exactly,
on the day of observation ; which, if the star is of inferior magnitude (and
such being the most numerous, are the most likely to be occulted), may not
be readily determined : for, we may not be able to find it in any catalogue ;
and, when found, we have to compute its precession, aberration, and nutation
expressly for this purpose. 1In the second place, we have to calculate the
parallax of the moon in right-ascension and declination (or in longitude and
latitude) for the given moment of observation : and in this computation we



by the Culmination of the Moon and Stars. 3

must assume a given quantity for the compression of the earth ; respecting
which, astronomers are by no means agreed, and which will consequently
give rise to various results, according to the view which each astronomer
may take of the subject. Thirdly, this method is dependent on the accuracy
of the lunar tables, not only as to the position of the moon and her horary
motion, but also as to her horizontal parallax and semidiameter: and in the
latter of these quantities we shall sometimes find a difference of four seconds
between the tables of M. Bure and those of M. Burcknaror. Fourthly,
the method is, in & great measure, dependent on a correct knowledge of the
longitude and latitude of the place of observation. And lastly, the apparent
border of the moon is so uneven (consisting of projecting mountains and
hollow valleys ) that we cannot always depend on the immersion or emersion
having taken place at the exact distance from the moon’s centre, as computed
from the lunar tables *.

5. The meridional transits of the moon, agreeably to the method about to
be described in this paper, are free from all these objections: the observations
are made with the greatest facility ; the opportunities are of frequent occur-
rence ; the absolute time i1s of no material consequence ; the computations
are by no means intricate or troublesome ; and the results are (I believe)
more to be relied on than by any of the preceding methods. But, prior to

* See the account of the singular phanomenon noticed by M. Kocn at Dantzic, when observ.
ing the occultation of Aldebaran on March 7, 1794, Con. des Tems An. w1, page 253, e
¢t was looking out for the immersion of the star, near the upper crescent of the moon, It disap-
¢t peared at first ; but 10" afterwards it re-appeared suddenly in all its brilliancy. It was soon
¢ afterwards hid a second time. 1t re-appeared however again ; but presently after, it disappeared
¢ for the thirdtime,”” In Baron Z acw’s Correspondance Astronomigue, vol. iii. page 584, there
is an account of the occultation of a star of the 7th magnitude, observed by M. Rumker on
February 19, 1820, He made use of a very high magnifying power, which showed very distinet!y
the mountains in the moon, ¢ The star appeared to run with great velocity along the summits
¢ of these mountains, by which it was occasionally eclipsed. This magnificent spectacle lasted
¢ nearly ten minutes.”” The Baron likewise states, in the same work, page 501, that he himself
was, on September 8, 1786, witness to an immersion of A Péscium, which entered behind the
moon, in a valley between two high mountains, The late Sir W, Henscuer also, in a solar
eclipse (recorded in Phil, Trans, for 1794) remarked that the first impression on the sun’s disc
was made by the projection of two high mountains of the moon, having the appearance of horns ;
which were distinetly visible on the sun's dise before the body of the moon appeared. The same
appearance presented itself to M. Mecuary, when observing the commencement of this eclipse at
Barcelona, See Con. des Tems, for 1795.6, page 192,

B2



+ Mr. Barry on determining the Longitude

my entering on this part of the _flubject, it may be proper to say a word or two
on the old mode of making these observations ; in order that they may be
carefully distinguished from the newly proposed mode which I am about to
explain.

6. The old method appears to have been first mentioned in Purcnas's
Pilgrims, in his account of one of the voyages for the discovery of Green-
land. But the example there given is a proof that the correct prineiples of the
subject were not understood. It was afterwards explained in CarPExTER's
Geography, printed at Oxford in 1635. The Marquis De Cuaserr employed
it with success, in his travels in 1753 ; determining by it the longitude of
Carthagena : and in the Mémoires de I'Acad. Roy. des Sciences for 1766, he
has described a simple method of fixing and verifying a transit instrument, in
order to facilitate this mode of observation. Dr. MaskeLy~E also proposed it
in the Appendix to the Nautical Almanac for 1769 ; restricting the compari-
son, however, to “ the principal stars of the first and second magnitude lying
““ nearest the equator.” M. JEax Berwourri, likewise, has alluded to the
method in his Reeueil pour les Astronomes : and it was made the subject of
a distinct publication by the Abbé Tosrpo in 1784*. Lastly Mr. Picorr,
without knowing what his predecessors had thus done, suggested the same
method in the Phil. Trans. for 1786 and 1790. But in all these cases, the
comparisons have been made between the moon’s centre, reduced to the meri-
dian, and stars passing the meridian about the same time, observed in any
parallel of declination. A practice which has evidently led to the failure of
the measure. For, although Mr. Picorr states that such stars as are nearest
to the moon, in right-ascension and declination, are the most proper on these
occasions (a remark that has been repeated by almost every subsequent
writer), yet, in practice, this important consideration does not appear to have
been attended to : and it has been left to the present day to improve upon
the method. Meridional observations of this kind were, therefore, liable to
nearly all the objections that have been alluded to in the case of occultations ;
since both the moon and the stars require to be reduced to their apparent
places at the moment of observation. The method, therefore, has been sel-
dom followed ; and when adopted, has seldom led to any satisfactory results.
A remarkable instance of this kind occurs in the list of 665 observations com-

* For this historical sketch I am indebted to the kindness of Dr. Gureony, Professor of
Mathematics at the Royal Military Academy at Woolwich.
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puted and compared by M. Bouvarp, in the Con. des Tems for 1825, page
344, for determining the difference between the meridians of Greenwich and
Paris: and where the errors amount sometimes to nearly 37 seconds in time*,

7. The newly proposed method consists in merely observing, with a transit
instrument, the differences of right-ascension between the border of the moon,
and certain fixed stars previously agreed on ; restricting the observations to
such stars as differ very little from the moon in declination. It is evident that
this method is quite independent of the errors of the lunar tables, except as far
as the horary motion of the moon (in right-ascension) is concerned ; and
which, in the present case, may be depended on with sufficient confidence :
that it does not involve any question as to the compression of the earth: that
a knowledge of the correct position of the star is not at all required : and
finally, that an error, even of several seconds, in the state of the clock, is of
no consequence. Consequently, a vast mass of troublesome and unsatisfac-
tory computation is avoided. Moreover, it is the only method that is wuni-
versal, or, that may be adopted, at one and the same time, by persons in
every habitable part of the globe : for, it is applicable to situations distant
180° in longitude from each other ; and even beyond that distance, as I shall
show by one of the subsequent examples.

8. This method was first successfully practised by M. Nicorar, a distin-
guished astronomer and mathematician at Manheim ;: who, in the very first
number of Professor Scuumacuer’s Astronomische Nachrichten, has drawn
the public attention to this point. With a view to show the advantage and
convenience of the method, he inserted a list of all the stars (selected from the
catalogue of M. Pi1azz1) that would be favourably situated for such compari-
sons in the ensuing lunation, and invited astronomers to make corresponding
observations. These stars he calls, by way of distinction, moon-culminating
stars ; on account of their culminating about the same time as the moon. The
plan was speedily adopted : stars were selected for succeeding lunations, and
published all over the continent : and already, at several observatories, the

observers have been enabled to determine their difference of meridian, in «
" few months, with as much accuracy as they formerly could in as many years.
It might indeed, at first sight, appear that the same results would be obtained,
if we merely observed the correct time of the moon’s transit, without any re-

* In the printing of the formula, by which that list was computed, there appears to be some
error, which has escaped the learned author.



6 My, Barry on determining the Longitude

ference to the contiguous stars : but, a moment’s reflection will convince us
that, by referring the moon’s border to the adjacent stars, we obviate all
errors not only of the clock, hut also in the position of the transit instrument.

9, Professor ScuumaAcHER, who enters so readily and with so much zeal into
every subject connected with the advancement of astronomy, has, ever since,
continued to publish, for each lunation, lists of these selected stars ; and has
recently adopted the plan of publishing them two years in advance, in order
that observers situated in distant parts of the world may take advantage of
the method, and compare their observations with those made in Europe. The
utility of this measure is so obvious, that it will probably be soon adopted in
all ephemerides, as affording one of the most ready means of determining the
longitude by land. It is with a view of diffusing a moere general knowledge
of this plan, and of prometing its adoption, that I now take the liberty of
intruding on the time and attention of the Society, by attempting a more
minute detail of the method, requisite to be pursued in order to deduce the
proper solution of the problem, than has been hitherto given in any astrono-
mical work in this country. In doing this, 1 must necessarily advert to the
valuable labours of M. Nicovar ; who, in various papers in M. ScuumAcHER's
work above alluded to *, has entered into the discussion of this subject with
all that talent and accuracy for which he is so distinguished.

10. Let the difference between the time of the transit of the moon's limb,
and of the fixed star previously agreed on, at the observatory situated most
westerly, be denoted by ¢; and, at the observatory situated most easterly,
by . These values will consequently be pesitive when the right-ascension of

“the moon exceeds that of the star (that is, when the transit of the star pre-
cedes that of the moon): but, on the contrary, they will be negative. Then
will (t — #) denote the true difference of the right-ascension of the moon’s
limb, for the time elapsed between the observations.

But, the true difference of the right-ascension of the moon’s centre will (if
the two observatories differ considerably in longitude) be somewhat different
from this : inasmuch as the time of the moon’s semidiameter passing the
meridian will have varied in the interval of the observations, partly from a
variation in the semidiameter itself, and partly from a change in the m on’s
declination. et us denote, for the apparent time of the moon’s culmination
at the western observatory, her frue radius, or semidiameter, as seen from the

* Astronomische Nachrichten, No. 1. 26, 37. 52.
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earth, by r; her true declination by d : and let these quantities, at the time
of the moon’s culmination at the eastern ohservatory, be respectively denoted
by eand &. Then will

-0 +55(mma- ) =0 (A)

be the true difference of the right ascension of the moon’s centre, for the two
moments of observation : where the upper sign is to be taken when the first
(or western) border of the moon is observed ; and the lower sign, when the
second (or eastern) border is observed.  But, in all cases, where the difference
of meridians between the two places is not very great, we may neglect this
correction, depending on the variation in the semidiameter and declination of
the moon ; and the formula will be simply (t — 7)=A.

11. The true semidiameter and declination of the moon, above alluded to,
are such as they are supposed to be if seen from the centre of the earth; in
opposition to the apparent semidiameter and declination, which some persons
have erroneously imagined ought to be adopted. 'The words true and appa-
rent are frequently used by astronomers as synonymous terms ; which, how-
ever, is not the case. The true place of the sun, for instance, can never cor-
respond with its apparent place : neither can the true places of the fixed stars
correspond with their apparent places, except in those cases when the aber-
ration is =0. But, with respect to the planets, and more especially the
moon, the true place will seldlom or never, on account of parallax, agree
with the apparent place. 1t is, therefore, desirable that in all cases we should
carefully distinguish between the mean, the true, and the apparent places.
In the present instance it is absolutely necessary, in order to avoid ambiguity
and confusion. The augmentation of the moon’s semidiameter, on account
of her altitude, does not affect the duration of her passage in the transit
instrument : neither is her motion in the field of the telescope affected by
any apparent deviation from her true declination *. A correction, however,
on account of parallax, becomes necessary if the border of the moon has been
observed only at the side wires of the transit instrument, in the manner here-
after alluded to.

12. This being premised, let us revert to the formula (A); and endeavour

. * See Lalande’s Astronomie, vol. 2, page 204; and Delambre’s Abrégé d' Astronomie,
page 314.
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to deduce therefrom, the difference of meridians beiween two observatories.
In all cases of this kind it is taken for granted, that that difference is approxi-
mately known ; at least to the nearest minute of time. This approximate
value I shall denote by ». Now, in order to deduce, from A, the correct
difference of meridians, which 1 shall denote by x, we require only one ele-
ment from the lunar tables : viz. the moon’s horary motion in right-ascension ;
or, more properly, the true increase of the moon’s right-ascension between
the two apparent times of culmination. Let the apparent time (as shown at
Greenwich or Paris, or any other meridian for which the ephemeris is com-
puted from which the caleulations are made) of the culmination of the moon
at the western observatory, be denoted by ¢; and let @ be the true right-
ascension of the moon at that time : further, let the apparent time (shown as
above) of the moon’s culmination at the eastern observatory be denoted by
z ; and let « be true right-ascension of the moon at that time. Then, know-
ing the increase of the moon’s true right-ascension (= @ — «), in the given
interval of time (= ¢ — =), we have the following proportion; (a — «) is to
(e —x),as A is to the angle in time described by the western meridian in
the interval of the observations : that is, equal to the dillerence of longitude

added to &A. Whence the true difference of longitude will be A—A:
and consequently we have

C—x
T = ( P ) fa (B)
But the motion of the moon in right-ascension being expressed (in the ephe-

merides) in are and not in time, it will be necessary to divide (¢ — «) by 15 :
or, which is the same thing, to multiply (¢ — =) by that quantity. Conse-

quently we shall have
_r=(15z::-—1)ﬂ|.

13. There is, however, another modification of this formula to be made, in
order to adapt it to general use. The value of (c—x) is expressed in appa-
rent time ; which will consequently vary, from day to day, according to the
position of the sun in its orbit : and as all the computations are made in side-
real time, the value of (¢ — ) must be multiplied by the ratio of the true solar
time (on the day of observation) to sidereal time. The value of a true solar
day, expressed in sidereal time, is always equal to 24" added to the sun’s
daily increase in right-ascension. This value of the true solar day, which

C—n
a—a
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may be taken from any ephemeris®, I shall denote by s ; and our formula
will then become

_(L €
r= m,xl&xﬂ —l)f:.

But, au.it is more convenient that all these values should be expressed in
seconds of time, this equation may be finally reduced to
& =X
‘r=(ﬂu4uﬂ’““‘u—=_1)ﬂ‘ (©
I4. In order to bring into one view the final equation, for the practical
solution of the problem, let us resume

1 r e il
¢=pru(ara-ma) =4 )
and let us make
5 C =X
760X a—a—1=" )

then will the correct difference of longitudes be 1,

x:ﬁn:{(f—-r] :1:% WZ!‘EEH)]“[FZE L= ] (E)
And here it may be remarked, that when more stars than one have been
observed on any given night, (¢ — 7) must be taken equal to the mean of all
the comparisons made at the same culmination of the moon.

15. The values of ¢ and = are determined by immediate observation : and
those of ¢ and » might be easily deduced therefrom, if observers would record
their observations entire ; since, the sidereal time of the transits being given,
we might easily compute the apparent time to the nearest minute, which will
be quite sufficient. The values of r, ¢, d, and 3 may be taken from an ephe-
meris, and computed for the apparent times of observation as shown at the
meridian for which such ephemeris is caleulated. The values of a and « may
also be computed from the same ephemeris, for the same apparent times as
those above alluded to, by the help of second differences. And here, it may be
useful to know that it is not necessary to determine with strict accuracy, the
absolute value of the moon’s semidiameter and declination at both the obser-

* In the Con. des Tems the daily increase of the sun’s right-ascension, for every day in the
year, is given in a collateral column,

+ In this formula, fand r will be positive when the star precedes the moon: on the contrary,
they will be. negative,  And the upper sign must be taken when the first border of the moon is
observed. See § 10,

Asrrox. Soc. or Loxp. voL. 11. ¢



10 Mr. Barry on determining the Longitude

vatories ; for, the values may be computed in whole seconds only for one
observatory, and the correct differences in the given interval added thereto,
in order to determine the values for the other observatory. The same remark
will apply to the values of ¢ and %, which may be taken to the nearest minute
only, provided the corresponding values of @ and = be correctly determined.
These points will be more fully illustrated in some of the ensuing examples.

15. If the value of ¢ and = cannot be deduced from the recorded ohserva-
tion, we must compute them from the ephemeris. For instance, the apparent
time of the moon’s culmination at Greenwich is given in the Nautical
Almanac ; and the apparent time, as shown at Greenwich, of her culmina-
tion on any other meridian, may be deduced therefrom by proportion as fol-
lows. Twenty-four hours are to the assumed difference of meridians, as the
difference in the apparent time of culmination from the given day to the next
preceding or following (as the case may be) is to a value which must be sub-
tracted from the time of the moon’s culmination at Greenwich, if the proposed
place is situated to the east (or added, if to the west): from the difference in
the former case we must subtract (or to the sum, in the latter case, we must
add) the assumed difference of longitude : and the resulting value will give
the apparent time, as shown at Greenwich, of the moon’s culmination at the
other meridian. But, when the apparent time of the moon’s culmination
at one meridian is known, we may deduce the apparent time at the other
meridian by a much shorter formula, which will be adverted to in the
sequel. See § 32,

It should be understood that it is the time of the culmination of the
moon’s centre which is given in the ephemeris; and this is the value
which I have adopted in the ensuing pages. But, strictly speaking, it is the
time of the culmination of the observed border of the moon, which ought to
be adopted : and which will generally differ from the preceding value above
a minute in time, either minus or plus, according as the first or second border
is enlightened. The error will be imperceptible if we compute for the same
point of the moon, at both observatories : and it is for this reason that I have
thought it unnecessary to perplex the subject by the introduction of any addi-
tional rules. If observers, however, would give the correct time of the transit,
it would remove the possibility of any error from this source.

16. I have already remarked that these formule are adapted to sidereal
time only : if therefore the clock, by which any of the comparisons are made,
should be adjusted to mean solar time, the observed interval, denoted by torr,
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must be multiplied by 1.0027379. It will not be of any consequence if the clock
should not exactly show the correct time ; as itis the difference only, between
two given moments, that is required. All that is necessary therefore is, that
the clock should go correctly during the short interval of the transits. In faet,
the whole method is a method of differences only ; and it is to these differ-
ences that the principal attention must be paid.

I7. Since the mean value of s, in the equation (D), is equal to 8663655 ;
pase
of n is equal to 26-4: whence it appears, that an error in the observations
will, on an average, cause an error of upwards of 26 times that amount in the
difference of longitude. This, however, is by no means peculiar to the
present method ; since it applies always with equal, and mostly with greater
force, to erer_',; other method of determining the longitude, depending on
the motion of the moon.

18. By means of the general formula (I), we shall be enabled to deduce
the difference of meridians, when the observations have been complete ; that
is, when the border of the moon has been observed at all the wires of the
transit instrument, or at an equal number equally distant from the centre wire,
I shall, in a subsequent part, allude to those cases where the lunar observa-
tion has been incomplete, or where only a certain number of wires, not
equally distant from the centre, have been used in observing the transit of the
moon. In the mean time, I shall proceed to show the application of the
above formula by some examples ; which, although the same as those given
by M. Nicovar in M. Scuumacuer’s Astron. Nach. No. 26 and 52, will be
solved by means of the formula given in this paper.

19. M. Nicorar at Manheim, and M. Struve at Dorpat, observed the
culmination of the first border of the moon on the 3d, 4th, and 5th of March,
1822 ; and noted down the difference between the time of her passage, and
the passage of the following stars, which had been previously announced in
M. Scuumacuer’s Astron. Nach. The result (after the correction of an
error in some of the figures representing the minutes, in M. Struve's list) is
given in the following table.

and the mean value of is equal to 1'8214 ; it follows that the mean value

c 2



19 Mr. Barcy on determining the Longitude

1622, Stars, Manheim, Dorpat. Diffor.
i T = —1)=

March 3 309 Mayer + 13™ 18%30 + 10™ 17%,56 + 3" 0474
82 Gemin. + 8 9,43 + 5 8,55 + 3 0,88

p' Caneri — 9 41,11 — 12 41,89 + 3 0,78
mean = + 3 0,80

March4 351 Mayer - 15 38,66 + 12 51 40 + 2 47 ,26
44 Cameri 4 10 12,30 + 7 24,09 4+ 2 47,40

mean = + 2 47,33

March 5 410 Mayer <+ 10 49,74 4+ 8 14,08 + 2 35,66

413 Mayer + 6 32,41 + 3 56,88 + 2 35,58
mean = + 42 35,62

20. As the times of the moon’s culmination are not here given, we must
deduce them from some ephemeris. By a reference to the Con. des Tems, it
will be seen that the moon passed the meridian of Paris, on these days, at
gh 51m, oM 45™ and 10" 34™ apparent time, respectively. Consequently the
Paris apparent time of her culmination at Manheim (situated by estimation in
0" 24™ 31* east longitude from Paris), and at Dorpat (situated by estimation
in 1" 37™ 28* east longitude from Paris) will, by the rule in § 15, be respec-
tively, to the nearest minute of time, as under: viz.

Manheim. Diorpat, Differ.
1822, &= X = (¢ —x) =
March 3 8" 26™ Th 10m 1% 10w
4 g 19 8 4 T 15
5 10 8 8 53 1 b

The true semidiameter and declination of the moon at Manheim and Dorpat,
at those respective hours (Paris time) will be as under : viz,

March 3 r = 15 44",4 ¢=1544"8
d = 23° 51' 42" t=24°2" 18"
March 4 r = 15 36",6 ¢ =15 37,0
d = 19° 40 0" E=10°54'0"
March 5 r= 15 28"5 ¢=15"28"8

d = 14" 30’ 30" b= 14° 46" 48"
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1 r [ . . ‘
And consequently the value of o e E-ﬁ} will be respectively

— 04123 — 04125 and — 0%100. Whence we deduce
March 3 A = + 180%,80 — 0%,123 = 180%,677
4 A = + 167,33 — 0,125 = 167 ,205
5 A= + 155,62 — 0,100 = 155,520

21. In order to obtain the values of @ and «, we must compute, by means
of second differences, the true right-ascension of the moon for the apparent
times denoted by ¢ and x: the difference of which will be the increase in the
true right-ascension of the moon, or her true motion in the interval denoted
by (¢ — x). The following are the true values, as deduced from the Con.
des Tems : viz.

March 3 € = 8" 2™ a=116° 49" 24”4
x=7 10 a=118 4T85
(c—=x)=1 16 (4 —a)= 45- 16 .8
L=
= 1,67845
i —
March 4 c=0 19 a=131 5 44,3
x=8 4 a=130 24 13,1
(e=x)=1 15 (a—&)= 41 31 2
X 1-80636
3 — %
March 5 e=10 8 a=144 19 9,3
x= B 53 a=143 40 30 ,7
(c=x)= 115 (a—a)= 38 38 ,6
ﬂ_u;—;.l'!?lﬂﬂ!
a—a

The length of the true solar day, or the value of s, was on each of those
days, as under: viz.*

March 3 s = 24" 3m 434 = 86023°,4
4 s=24 3 42,0 = 86622 ,0
5 s=194 3 42,6 = 86622,5

* M. Nicorai states that the value of # may be assumed as a constant quantity (= 86623')
for the three days. This, however, will alter the fractional part of the second in each result: and,
as very little is gained by such an assumption, I have carried on the operation with the correct
values,
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Consequently we shall have the value of x, on those days, as under :

36623
March 3z = 180%,677 ( gmu 4 % 1467845 — 1) =u 1am 50,45
866229 ) :
= . —1)=1 12 54,95
4 x=167,205 (== x 1'80636 — 1 2 54,
86622° 5 - )
= ' _ = 1
5 r =155 ,520( S7go X 104088 —1) =1 13 3,7

mean =1 12 59, 70

22. The difference of longitude therefore, between Manheim and Dorpat,
is, by the observations of these three days only, equal to 1" 12™ 59%7 which
agrees very nearly with the mean result (= 1" 12™ 57%) of all the observations
hitherto made, as given in the table of geographical positions in the Con.
des Tems for 1826.

23, In these calculations, in which the sexagesimal notation is so much
involved, the computer will find considerable assistance in the use of CaLvier’s
Tables Portatives de Logarithmes. By a happy arrangement of the natural
numbers, and by the help of the two collateral columns there given, the com-
putation of any quantities composed of sexagesimals becomes, without any
reduction, as easy and familiar as those which are formed according to the
dectinal notation. This great improvement (which was at first attacked by the
critics) was originally suggested by M., De Parcievx. See Lavaxpe's
Bibliographie Astronomique, page 415. It is much to be regretted that a
similar plan has not yet been pursued in expressing the logarithms of the
circular functions in time, as well as in are: which would frequently save a
vast deal of time and trouble to the computer, and prevent many errors that
now occur in converting them from one to the other. I do not, however,
despair of still seeing this plan carried into execution by some public-spirited
individual. ~

24. In the method laid down by preceding writers, for the solution of the
question which forms the subject of this paper, they have assumed that, in
the equation (B), the value of (c—=x) should denote one hour, and that (a—«)
should represent the moon’s horary motion in right-ascension : or, in other

— L]
words, thalz—_{ should in all cases be denoted by -IE ; where h denotes the

horary motion of the moon in right-ascension, deduced from half an hour before
and half an hour after that point of time which is the mean of the two observa-
tions. This, however, is not strictly correct, when the difference of meridians is
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very small, as between Altona and Gittingen, or between Greenwich and Paris:
nor where it amounts to several hours, as between observatories situated in dif-
ferent hemispheres. It is true that the horary motion may be safely employed
when the difference of longitudes is nearly one hour, or even when it extends
to two or three hours (which will comprise the greater part of the observa-
tories in Europe): but in every other instance, it is evident that an incor-
rect allowance is, in such case, made for the second differences in the moon'’s
motion during the given interval. And it happens that the error, occasioned
by this assumption, is the greatest about the time of the full moon, when
comparisons of this kind are most frequent, As nothing therefore is gained
by such an assumption, it will be better in all cases to adopt the true interval
(to the nearest minute), and compute the true difference in the moon’s right-
ascension for that period; in the manner already proposed in this paper.
I would remark, however, for the information of those who wish to retain
the mode of solution by means of the moon’s horary motion, that MM.
Besser, Hawsen, Nicorar, and Moriweine have, in Nos. 33, 37, and 40
of M. ScuumacHER's Astron. Nach., given various formula and tables for de-
termining such horary motion ; which will be found very useful and con-
venient to those who choose to retain this mode of computation.

25. 1 shall now give another example of the application of the formuls
above mentioned. On May 30, 1822, M. Nicorat observed the difference
of time between the culmination of the first border of the moon, and the
culmination of e« Firginis at Manheim. The difference was likewise ob-
served at Paris, by M. Bouvarp : and on the follmwing day (according to
the civil reckoning) by M. Rumker at Paramatta, in New South Wales*.
This latter circumstance will not prevent us from connecting the three ob-
servations together : since we have only to assume Paramatta as the most
westerly position, in comparing it with the observatory at Paris ; and then
take the complement of the resulting value, for its eastern longitude. The
differences observed were as follow, viz.

Muanheim. Paris, Prramatta.
— 330 74,74 327 215,86 — 5% 41%,81
I shall first deduce the difference of meridians between Manheim and Paris :
for this purpose we have t = — 32™ 21586, and r = — 33™ 7574 ; whence

(t — 7) = 4 4588, The apparent time of the moon’s culmination at Paris

* See Scuumacuen’s Astron. Nach. No. 20, 42, and 52.
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(as shown by the Con. des Tems) was 8" 16™: whence we deduce the ap-
parent (Paris) time of her culmination at Manheim, to be 7" 51®, Con-
sequently we have

¢ =8 16™ x'="78 ] (¢ — x) =257
The true semidiameter and declination of the moon, at Paris and Manheim,
at those hours respectively will he

Paris. Manheim.
r=14" 52",93 ¢= 14 53",09
d= 9% 16 6" = 0%10 37"

Consequently the value of A, in the equation (A), will be 4 45%,88 4 0%,005
= 45*885. The true right-ascension of the moon, for the apparent times
above mentioned, will be respectively

¢ = g* 16° a=1901° 8 71
x=17 5l =100 56 41,5
(c=x)=0 25 (a—a) = 11 25,6
C—X
n_ﬂ-%lﬂ?ﬂﬂ

The value of s, on that day, being 86644°,6 we shall have for the final

equation
86644,6

T = 45" 335(
4 5760

*x 218786 — 1) = 24" 24,23

26. Let us now deduce the difference of longitude between Paramatta and
Paris : for this purpose we have ¢ = — 5™ 41*81 and + = — 32™ 21,86 ;
whence ({ — ) = + 26™ 40%,05. The apparent (Paris) time of the moon’s
culmination at Paramatta (considered as being situated by estimation in
14" 5™ 30% west longitude from Paris, on account of the culmination there
happening afler the culmination at Paris) may be deduced, from the rule
in § 15, to be, to the nearest minute of time, equal to May 30, 22" 46™,
apparent Paris time. Consequently we have

c = 22" 46" x = gh.167 (¢ — x) = 14" 30"

The true semidiameter and declination of the moon at Paramatta and Paris,
at those hours respectively, will be

Parnmatta. Paris
r=14 49",31 ¢ = 14 52,93
d = 127 99 gg = 015 B

Consequently the value of A, in the equation (A), will be 4 26™ 40405



by the Culmination of the Moon and Stars. 17

+0°,381 = 26™ 40°,431. The true right ascension of the moon, for the
apparent times above mentioned, will be respectively

€ =923" 46 a= 197° 48" 18",4
x= 8 16 a=191 8 7,1
(c—x)=14 30 (a—a)= 6 40 11,3
X = 917308
i =

Whence the final equal equation will be

B6644.6

j— m 5
T =267 405431 | — 0

X 217308 — 1) = 14" 5™ 36%,83

which is the longitude of Paramatta west of Paris: and this, being sub-
tracted from 24%, will give 9" 54™ 23517 for the longitude east. If from
this value we deduct the difference of meridians between Paris and Manheim,
found as above, we shall have (9" 54™ 23517 — 24™ 24%23) = 9" 29™ 58%,04
for the difference of meridians between.Manheim and Paramatta,

27. Hitherto the observations have been confined to the western border
only of the moon : but, it would evidently add much to the accuracy of the
results if the transits of the stars were compared also with the eastern bor-
der. This suggestion has been attended to by M. ScnumacHER ; and it is his
intention in future to extend his list of stars through a greater portion of each
lunation, in order that observers may make comparisons with each border of
the moon. The method of computation will be precisely the same ; atten-
tion being paid to the double sign in the formula (A). Whether any advan-
tage could be gained by observing particular spots on the moon, must be lefi
to future trial. Owing to the difficulty of identifying such spots, as well as
to their constant change of position (arising from the libration of the moon)
such a plan would be impracticable -at observatories very distant from each
other ; and ought not to be adopted, even in those situated near each other,
without considerable caution.

28. I would also remark that it was, at firsi, the practice of astronomers,
in recording observations of this kind, to state merely the differences observed.
But, they have since adopted the more satisfactory method of recording the
exact time of each observation (in the order in which they occur); corrécted
for the error of the clock and the deviation of the instrument: to which are
usually annexed (for the reasons hereafter to be mentioned) the number of
wires at which each observation has been made. It would be a still further
improvement of the method of recording and publishing such observations,

Asrron. Soc. or Loxp. vor. 11. D
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if, in all those cases where the moon's border has not been observed at
an equal number of wires equally distant from the centre wire, the observed
time of the transit at each wire were given. For, where the moon’s
border is not observed at an equal number of wires, equally distant from
the centre, it becomes necessary to reduce the border to the middle wire :
and, as different astronomers may adopt different modes of making this
reduction (some of which it will be shown are not strictly correct) it is
desirable that, in an affair of so much importance, all the steps of the pro-
cess should be fully detailed. And this brings me to a more minute exami-
nation of the methods employed for this purpose.

29. Let = denote the horizontal parallax of the moon, and ¢ the equa-
torial interval in sidereal time between the given lateral wire and the central
wire of the transit instrument : further, let ¢ denote the latitude of the place
of observation, and 3 the true declination of the moon. Then, the parallax,
in right ascension (= p), of the moon’s border at that lateral wire will, on
account of the smallness of the angle ¢, be

p = V. sin =. cos p.sec & very nearly®.

Consequently, when the border of the moon appears at the distance ¢ from
the centre wire, it is in fact distant therefrom only (¢'— ¢ sin =. cos ¢. sec 3).
But, this quantity must be divided by (1 — ‘00277 ) cos 8, in order to find
the time employed by the moon's border in describing that interval : where
m denotes the true motion (in right ascension) of the moon, expressed in de-
grees, during 24 true solar hours ; and which may be readily taken from an
ephemeris : and where ¥ still denotes the true declination of the moon.
Whence the reduction to the meridian will be

gt & 1 — sin o. cos . sec §
cos & 1 — 00277 m

"

the upper sign being used when the illuminated border of the moon has not
reached the centre wire : and the lower sign when it has passed it.

This formula differs from that which is given by M. Deramere, in the
preface to Bure’s Lunar Tables; and which is evidently incorrect. It also
differs, in a slight degree, from the two formule given by M. Nicorar, in
Scaumacuer's Astron. Nach. No. 37 and 52.4

* The correct value is sin p=sin§'sinw. cosp.sec§; where ¥ denotes the apparent hour
angle, or the apparent distance of the moon's border from the meridian,
t The two formule given by M, Nicora1, and which he considers as identical, are as follow :
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30. It sometimes happens that two observers do not observe the same stars
at an equal number of wires in the transit instrument : and consequently such
corresponding observations will not be of equal weight in the practical solution
of the problem. In order to show the relative value of such corresponding
observations, Professor Gauss has deduced the following formula, depending
on the method of minimum squares. -

Let the number of wires, at which the moon is observed at one place, be
denoted by [, and at the other place by I': further, let the number of wires
at which the different stars are observed at one place be denoted by a, b, ¢,

&c. respectively, and at the other place by o', V', ¢/, &c. Put T%—EF —

;:_w:.:r,, %:ﬁ, Ei—‘;-=y, &c. : and make ¢ =« 4 3 4 v + &ec.

Then will the weight of each day’s comparisons be denoted by (—r:; =3

where n denotes, as before, the value of the equation (D): and the weight of

the result of all the comparisons will be expressed by = {r:ﬁ. Let s denote
the probable error of observation ; then will the probable error of the final

result of all the observations be denoted by
E

T A
iy
31. Hitherto the observations have been restricted to the transits of the
moon and stars at the moment of their eulmination : und certainly this point
of time presents many advantages. But it is worthy of consideration whether

circumstances may not occasionally occur where two observers, in frequent
communication with each other, might take advantage of the favourable posi-

¢ 1 — sin =, cos (@ — 3}
s Rt w1

é xl—linﬂlitmp.sm:i'
cos ¥ 1 — D277 m

where &' denotes the apparent declination of the moon. The formula given by M. DeraMsne is
3 FU 1 —sin = cos@
cosd X TT—008TT m

where he has evidently omitted to maultiply the second member of the numerator, by sec 4.
M. Nicorar, in referring to this formula, has considered M. Deramere as using the apparent
declination: but this is not the case, as he always, in his formule, uses ¥ to express the frue
declination ; although in his fables 1. 1L IIL. 1V, at the ¢nd, towhich he refers, he has adopted
the apparent declination. The fact is that M. Devamsne considered that, in the minute
differences of which he was treating, we might adopt either one or the other,

D2
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tion of a star, and make several comparisons on the same night with the same
star, on each side of, and near to the meridian, as well as at the exact time
of culmination. The computations would be more intricate and troublesome,
on account of the parallax in right ascension® : and the observations them-
selves are not so conveniently made. But these difficulties might be counter-
balanced by the number of comparisons. For the purpose of making such
observations, the telescope should be mounted equatorially ; and furnished
with a micrometer, The usual micrometers have only one vertical wire ; but
to the micrometer which is attached to my telescope, 1 have added four others,
thus making five vertical wires : whereby differences in right ascension are
more accurately determined, since we may take a mean of the whole as con-
veniently as in the transit instrument.

32. Since the preceding part of this paper was written, M. Nicorar (who
has so much distinguished himself in perfecting this branch of astronomy) has
proposed an indirect method of solving the problem ; which will frequently
be found very convenient, and is capable of considerable accuracy. The
result of his investigation is nearly as follows :

Let ¢ denote, as before, the apparent time of the moon's culmination at the
western observatory, and x the apparent time at the eastern observatory : and
let the assumed difference of meridians be denoted as before by 5, and the
error by € ; so that we may always have

r=y+4+e
Then will the apparent time of the moon's culmination at the western

observatory, be
BE400

- nearly.

E=u+[x+ﬂ,}

Assume them as equal : and let a and = denote, as before, the true right

ascension of the moon at those assumed periods respectively. Then, if 15 A
= (@ — «), the value of % has been assumed correctly, and the problem is

. iy = i i ’ _ sinm cos g, sechsind |
The parallax in right ascension would, in this case, be tan p = T Tt
where § denotes the frue hour angle as determined by the clock, and the other quantities as

in§29. If wemake sinw.cosg,secd= we shall have, by a well known transformation,

p= ﬁﬁ?l_,' +- 8¢ ;.::-.;.: <+ A3 :: :‘ 4 &c.: whichis Devamene’s formula, and by far the most
convenient one, for the computation of parallax, with which 1 am acquainted.
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solved. But, if not, call the difference, in this last equation, d: whence we
shall have

15A=(a—a) +d
and consequently
. d=15/A— (0t — &)

But d is evidently a function of the moon’s difference in right ascension ;
and the time (e) in which it is described (or the variation which it will cause
in the value of x) will depend on the relative motion of the moon, in right
ascension, in a true solar hour., Now, since ¢ is generally a very small
quantity, the relative motion of the moon, during that short interval, may
be deduced with sufficient accuracy from the moon’s motion in 24 hours as
shown by an ephemeris. Whence the value of e may be expressed by the
following equation :

= i X d
- m
where s may be taken, in all cases, equal to 24" 4™,
33. For the convenience of those who pursue these enquiries, I have com-

puted the following table of the value of % depending on the true motion of

the moon in right ascension in degrees during 24 solar hours, as shown by
an ephemeris : which, being multiplied by d, will give the value of e required.

Argument = m = Moon’s motion in /R, in a true solar day.

e e S S Bel s

Argument, - || il | Argument. i = i
m | i

10° o 2:4066 1 13° ¢ 1'8513
*1145 0586

10 30 2:2091 | 13 30 17827
| 1042 | * '0637

11 O 21879 | il 14 O 1-7180
‘0951 J1592

11 30 2-0928 | 14 30 1"6598
| *0873 0554

12 0 20055 | | 15 'O 18044
(802 : ‘0517

12 30 1:6953 e | 15 30 1:5527
a ‘0485

13 0 1'8513 16 0O 1-5042

e

34. As an example of the application of this formula, and of the table, 1
shall compute therefrom the difference of meridians between Manheim and
Paramatta, according to the observations already adduced in § 25. 1In this
case we have t = — 5™ 41*81l and r = — 33" 7%,74; whence (L — 1) =
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15 \cosd ~ cos b
whence A = 4 27™ 25,03 4 0%,8386 = 27™ 26, 316.

By considering Paramatta as the most westerly observatory (agreeably to
what has been stated in § 25), we shall assume its west longitude from Man-
heim to be 14" 30™: whence we have y = 14" 30™; and since x = 7b 51™,
we have

+ 27™ 25°93. ‘The value of l( . -L) is equal to 4 0%386:

BG400
B86644°6

in Paris apparent time. The true right ascension of the moon, for this
moment of time, is equal to 197° 48" 15”,6 : whence we have

€ =7h"51™ 4 (14" 30™ 4 2™ 26%,316) =22" 45™ 54,3

c=22" 45™ 54,3 a=197° 48 15”6
x= T 500 a= 190 56 41,5
(u—a)= 6 51 34,1

WA = 8 51 34,7

tf = + D 'ﬂ

By the table in § 33 we have % = 2'19, consequently e = 219 X 6 =
+ 1531. Whence (3, + ¢) = 14" 30™ 1%,31 : which, being deducted from 24°,
makes the longitude of Paramatta 9" 29™ 58%,69 east from Manheim ; differing
only 0,25 from the value deduced by the direct method in § 26.

35. In Scuumacner's Astron. Nach. No. 52, M. Nicouar has hinted that
the method of solution, which I have adopted in the preceding part of this
paper, is nothing more than the indirect method here given. But, this is by
no means the case. The formula, which I have adopted, is a rigid one ; and
will, in all cases, give the correct yalue, Whereas the indireet formula (like
all other methods of trial and error) approximates only to the true result, ac-
cording to the accuracy of the assumed values. The only real difference he-
tween M. Nicorar’s formula and mine is in the substitution of E for 1{- :
the two formulse being as under :

1k
NicoLAl = (15 . = 1) i
5 C= X
= -—I—'_-IJ
RISEE (5?-5{] g

for, I have denoted by E;;EE’ the quantity which he denotes by 15 m.

$6. M. Nicovar remarks that, when the difference of meridians is very
small, my formula must be adopted with caution: and adduces, as an instance,
the difference of meridians between Altona and Gottingen. Now, although
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this difference amounts only to two or three seconds of time, it is evident that
the relative motion of the moon is more correctly shown during that interval

i b ¢ i : -
by the expression c-—i‘, than by Lo For, in this short interval no correction
il —a h

is required for the second differences of the moon’s motion ; and the true
C

ff —

. - # h -
value is shown by But, if we adopt the expression %, the correction

for second differences is necessarily involved in deducing the value of . And
this correction may in some cases, near the full moon, amount to upwards of
14" ; although it must be evident that, where the difference of longitude is
so small as that above mentioned, the second differences of the moon’s motion
are really of no value whatever.

37. M. Nicorar has also stated, that when only one difference of longitude
1s required to be determined from any corresponding observations of this
kind, the method which I have proposed will be found most convenient and
simple ; but that, when we haye to determine many differences of longitude
from corresponding observations made at several places, it will be more con-
venient to resort to the horary motion of the moon. And the reason assigned
is this : that the horary motion of the moon, being once determined, may be
adopted in the solution of each particular case, and thus save much time
and trouble : whereas, agreeably to my method, it will be necessary to deter-

- {." o -
mine the value of ET:E' for each comparison. But M. Nicorar seems to have

forgotten that, if we adopt the value of % for the mean period of all the obser-

vations, it must frequently be by a sacrifice of accuracy to convenience. For,
strictly speaking, the value of /& ought to be determined for that period of time
which is half an hour before, and half an hour after the mean point of time
between the two observations compared : and which value of £ will conse-
quently vary with each pair of observations. Thus, in determining the differ-
ence of meridians between Paramatta, Paris, and Manheim, from the obser-

vations already alluded to in § 25, the value of %, instead of being constant,

will vary in the following manner :

Paramatta and Paris . . . 2.17457
Paramatta and Manheim . 2.174896
Paris and Manheim ,. . . 2.18778

and which nearly accord with the values of :;T—:: as given in the preceding
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part of this paper. So that, if the question be rigorously solved, nothing will
be gained by adopting the korary motion of the moon in the given interval,

I have considered it necessary to make these remarks, not with a view to
censure the methods proposed by M. Nicorai, who so justly deserves the
thanks of every astronomer, but to remove any unfavourable impression which
the writings of this distinguished mathematician may have created against
the mode of solution which I have suggested in this paper. As the two
methods are, however, now before the public, the practical astronomer may
adopt that which may best suit his own convenience.

38. Although I have hitherto confined my remarks to the observatory, and
considered the subject of this paper only as it regards the improvement of
astronomy, yet it must be evident that it has an intimate connection also with
the improvement of navigation : and, as such, is highly deserving the atten-
tion of those who are more immediately concerned in encouraging that sci-
ence. The interests of astronomy and navigation would be materially ad-
vanced, if annual lists of such moon-culminating stars were published from
time to time, and two or three years in advance, in the ephemerides of every
country : whereby persons, situated in distant parts of the world, could make
simultaneous observations ; and thus render the method more universal. It
is true that M. Scuumacuer publishes such lists ; and astronomers are much
indebted to him for the labour which he has bestowed on the subject. But
they are contained in a periodical work printed in the German language,
which I fear has not that extensive circulation (in this country) which its
merits deserve ; and of which, indeed, no copies can be procured except such
as are subscribed for, Their great utility in navigation cannot be denied.
It is well known that, by the liberality of His Majesty’s Government, many
important expeditions have been recently sent out from this country to distant
and unfrequented parts of the world for the improvement of science and
navigation. Other nations are following this laudable example : and a general
spirit of enquiry has been excited, of which it would be desirable to take a
favourable advantage. During these expeditions, a temporary landing is
frequently made at places either wholly uninhabited, or whose positions are
but very badly determined. It is therefore desirable, that an expeditious and
correct mode of determining the longitude of such places should be imme-
diately resorted to; and no method is perhaps so expeditious and at the same
time so accurate, as that deduced from the method detailed in this paper.

This method, indeed, deserves encouragement on another account, which
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will be found conducive to the improvement of the connected sciences of
astronomy and navigation. For, at the present time, a more than ordinary
interest is excited in favour of astronomy. New observatories have recently
been erected not only in our own country, but also in some of our posses-
gions in the southern hemisphere, which already vie with those which have
been long established in Europe. In our East India possessions, likewise,
a degree of zeal has been manifested, which may be attended with the most
beneficial results: the old observatories have been called into greater activity,
and new ones are contemplated, furnished with the most approved and valu-
able instruments. The rising greatness also of the American states, both in
the northern and the southern hemisphere, has led to the establishment of
universities in various parts of that immense continent. The determination of '
the exact longitude of all these places, is an object of considerable importance,
both in astronomy and navigation. Independent, however, of these national
or public observatories, there are many belonging to private individuals not
only at home, but also in distant and various parts of the world : and if facili-
ties were given for making observations of the kind alluded to in this paper,
there is no doubt that such persons, stimulated with a love of astronomy and a
desire of rendering their labours serviceable to the public, would be induced to
make observations (now wholly neglected) which would infallibly lead to a
correct determination of the longitude of the place of observation, and thus
tend to fix the positions of many important places on the sea coast, and thereby
correct the charts of such countries. In fact, it is impossible to estimate justly
the advantages which even an amateur astronomer may render to science by
having facilities of this Kind afforded him : for, insulated observations of this
sort, even with an ordinary transit, might in many cases serve to determine
positions, which would correct a whole line of coast, or he referred to as points
of departure on distant expeditions.

39. This Sociely has, indeed, on several recent occasions of considerable
importance, experienced the want of lists of these moon-culminating stars.
In the summer of last year, Commodore Krusenstern (prior to the departure
of the Russian expedition, under the command of Captain Korzesug) applied
to the Council of this Society for information and advice relative to some
points of astronomical inquiry connected with their pursuits. The Council
wished to furnish him, amongst other things, with those lists, for two or three
years in advance : but no such lists were to be procured. Similar disappoint-
ments have also taken place on other occasions of the same kind, with respect

E
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even to English vessels; but to which I shall not more immediately advert at
present. Since that period, M. Scrumacner has published lists of such stars
for the years 1824 and 1825: and the Council was consequently desirous of pre-
senting copies of them to the officers connected with the expedition which has
just sailed under Capt. Parry to the North Pole. Bat, as no copies could be
procured in England, and as there was not time to obtain them from M. Scnu-
smacHER, the Council, with a proper regard for the promotion of the science,
has forwarded to Capt. Parry the copy belonging to the Society. These facts
will show the necessity of procuring a more general diffusion of such lists :
and it is hoped that the subject will engage the atiention of those who have
the means of promoting so desirable and important an object.



APPENDIX.

THE preceding paper was read before the Astronomical Society of London,
during their late sessions, and will form a part of the second volume of their
Memoirs. In the mean time, 1 have taken advantage of its publication, to
obtain an impression of some separate copies, with an intention of distribut-
ing them in various parts of the world, in order to procure a fair and general
trial of the method therein proposed.

The method has indeed been praclised, for some time, on the continent ;
and with the happiest success. Observations of this kind now form a part
of the regular business of the observatory at Kionigsberg ; and are published
by M. Besses in the annual volumes of that distinguished observatory. Simi-
lar observations are also made by the Rev. Dr. Brixkpey at Dublin; by
M. Bouvarp at the Royal Observatory at Paris; by M. Scnumacher at
Altona ; M. Lirrrow at Vienna ; M. Nicorar at Manheim ; M. StruvE at
Dorpat ; Sir Tromas Brisgaxe at Paramatta in New South Wales ; and by
other eminent astronomers: with one or more of which, comparisons may,
from time to time, be made.

With a view to render the adoption of this method more universal, I now
beg leave to present the preceding memoir to those persons who are desi-
rous of thus promoting the connected sciences of astronomy, geography, and
navigation. And, with a view to facilitate their pursuits, I have subjoined a
list of those stars which, in the course of the ensuing year ( 1825), will be
most favourably situated for comparisons of this kind, on such days as the
moon can be conveniently ohserved. The right ascensions of the stars are
brought up to the day of observation, to the nearest second only, without
regard to the corrections for aberration and nutation ; and the declinations,
to the nearest minute only. For, all that is required, in such cases, is to
enable the astronomer to identify the star, and to be prepared to observe it in
the transit instrument. The stars have been selected from M. Piazzi's Cata-
logue, entitled Precipuarum Stellarum inerrantium positiones medie ; Pa-
normi 1814 : and the numbers prefixed, denote the numbers in FramsTeED'S
Catalogue, unless they are inclosed in a parenthesis; in which case they
denote the numbers in Piazzi’s Catalogue.

The right ascension and declination of the moon are such as they will be
E2
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at the time of her culmination at Greenwich. Under any other meridian
they will, of course, be different : ‘a circumstance which must be kept in
mind when the difference of meridians is considerable, The declinations are
not corrected for parallax. The figures annexed to the moon denote the age
of the moon, or the number of days elapsed since the time of the preceding
new maodol. J !

A list of stars, of the kind above alluded to, is generally formed for one or
more of the three following purposes. 1° For the use of those observatories
which’ are situated near to each other, or within 10 or 15 degrees of longi-
tude and latitude ; and which, since it applies to the greatest part of Europe,
has hitherto been considered as of the greatest importance. 2° For the use
of those observatories whose difference of longitude is not great, but which
differ considerably in latitude : such as the European observatories and that
at the Cape of Good Hope ; or observatories situated in the northern and
southern parts of the vast continent of America. 3° For the use of those
persons whose positions on the globe differ considerably both in longitude
and latitude, and who may even be antipodes to each other. _

Stars intended for the first and second class, should be limited to those
which precede or follow the moon a few minutes only from the time of her
culmination : but those intended for the'third class, must be extended to those
which precede or follow the moon, at least half an hour from her time of cul-
mination ; in order to equalize as much as possible the intervals between the
transit of the moon and star, at the two most distant observatories.

With respect to the declinations of the stars, those of the first class should
be chosen, so that they may differ as little as possible from the apparent decli-
nation of the moon at the time of her culmination ; in order that the moon
and stars may, if possible, be observed without any alteration in the position
of the telescope.  But, in the second class, it should be borne in mind, that
the parallax will operate in a different direction. = In the third class, the com-
binations may be infinitely varied ; and therefore such stars should be chosen
as will differ not more than about 2° from the true declination of the moon,
at the time she approaches the right ascension of such stars.

In the following list, these different circumstances have heen attended to.
1t was originally much more extensive : but, it has been reduced in the fol-
lowing manner: a detail of which may probably be useful to those who may
be employed in similar pursuits. The right ascension and declination of the
moon (to the nearest minute) were first computed for the time of her pass-
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ing the meridian of Greenwich+. A list was then formed of all the stars, above
the 8th magnitude, (situated near the frue path of the moon) which would not
differ more than about half an hour from the moon’s right ascension thus com-
puted, and whose declinations would not differ more than about two degrees
from the {rue declination of the moon at' the time she approaches the right
ascension of those stars. From this list it was easy to select such as would
probably pass within 15" or 20 (in declination) of the apparent centre of the
moon in some part of Europe: and which, on that account, might probably
suffer an occultation, at some time during the day, in this part of the world ;
and therefore be the best adapted for such comparisons with respect to the
European observatories. These stars, in the ensuing list, are denoted by an
asterisk (*) affixed to them. Any intervening stars, which were not con-
sidered of essential importance, and which might hurry or distract the atten-
tion of the observer, were then struck cut: unless they were such as came
within the second class, and might be conveniently compared with stars in
more soulhern latitudes, not differing much in longitude from Greenwich.
All the rest were retained for the purpose of comparisons with the accidental
ebservations that might be made in the more remote observatories in Asia,
Africa, or America.

I have considered it necessary to make these remarks; as the ensuing list
will be found somewhat different from that published by M. Scuumacuer.
IFor, I have inserted several stars which do not occur in his list ; and, for the
reasons above mentioned, have rejected some which he has retained. Never-
theless T must acknowledge the great assistance which I have received from
his publication ; and without which, 1 should probably never have under-
taken the formation of a new list.

+ By adding 1™ to the right ascension, prior to the full moon, and subtracting 1™ therefrom,
subsequent thereto, we obtain the time of the transit of the moon's enlightened border. In
winter time the moon's border may be conveniently and distinetly observed on the meridian
when she is about 6 days old ; but in summer time, not before she is about 10 days old: and at
these periods the obseivations should commence, and be continued each day till the moon has
passed the full, so as to be extended at least two days bevond that period, in order that the
eastern and western borders of the moon may be ebserved in each lunation,

It should be remembered, that the winter season in these latitudes is the summer season in the
southern hemisphere : and therefore the list, intended for observatories thus situated, need not
commence before the moon is 10 days old ; unless the stars are of considerable magnitude, But,
two observatories sitnated in the same hemisphere (such as those at the Cape of Good Hope and
at Paramatta) might seleet their own stars during their winter season, for the purpose of deter-
mining their difference of meridians.
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It will readily occur to the practical astronomer, that a list of stars of this
kind, selected for any given year, may be of greal use in the formation of
new lists for any subsequent year. But it would be highly desirable, and
would save considerable trouble, if a general list were formed, which should
comprehend all the stars proper for such comparisons, in any poesition of the
moon’s nodes. In fact, the Astronomical Soctety is now engaged in reducing
to the year 1830 (for other purposes) all the stars, not less than the sixth
magnitude, within 30° of the equator ; and all the stars, not less than the
seventh magnitude, within 10° of the ecliptic : which will comprise nearly the
whole of those which are adapted for such comparisons. So that when this
catalogue is finished, the annual lists may be much more easily formed than
at present, where we have to select them from nearly eight thousand stars,
situated in every position of the heavens. To the stars which will form this
catalogue, (about 3000 in number) will be annexed the constants for deter-
mining the precession, aberration, and nutation, beth in right ascension and
declination, agreeably to the principles which 1 have already detailed in the
Philosophical Magazine for October 1822 ; and which will be found of con-
siderable use in comparing such stars with a comet or planet, in taking alti-
tudes for the time, in the computation of occultations, and in other branches
of practical astronomy,

Fl Bl
Gray’s Inn,
September 1, 1824,



A LIST

or

MOON-CULMINATING STARS FOR THE YEAR 1825,

1825, Stars, Mag| M. D. 1825. Stars. Mag.| R. D.
Jan.l| 7Taui | 6 1324w 55/423°52' | Jan. 3 6 Gemin. *| 6:7 (6 1m42s| 422056
Wi—— | 6| 3020]| 24 46 y s 45| 419| 2233
16 =—7 |56| 8425 23 44 Bi st 7 ] 60181 129 47
17 =—| {45| 3430| 2333 10— |78 815]| 2340
u—ﬂia 37 5| 23 33 Mfieesss 0§10 | 800 |1 2938
oy e | ™ 38 47 | 23 31 F_*ia' 12 23 | 22 36
W) 4916 (3847 I N1y 4| 4 Gemin. | 3 |612 23 [+22 36
33 67| 4641 | 2240 TR R TS R
Moon (13) 54 22 57 | gimmsm |8 |88, 9] 25 18
o' Tauri * 5 |t 15 51| 22 24 | T (e e E T (R
#—— 6| 1650 | 2236 SR G e g
P s 5| 43| 297 ! Moon (16) Ty 3l %
Jan.2| o Tauri | 5 415 51 |+22 24 | q Gemin, * 56| 11 37| 20 46
#—— | 6| 1650| 2236 r— *78| 1637 | 2036
Seaa | | 8 kislLas]| 2287 | +— |6| 2022 18 4
(243) — * 67| 47 12| 23 40 | g— | 6| .83559| 1856
Momi(14) o 2359 1Jan.5| fGemin. | 6 (729 22 [+18 4
(295) Tawri | 6 | 5727 | 24 1| I gtas b6 | 95401 18 56
10Qiaetirn) § 7 945071122 5 | (261)Cancri *| 7 | 46 34 | 16 59
b= |06 8451 21 54| | 5 el 6| 5181| 1656
HPpeere | | 4| 1831 5 0] 1| Moon (17) 8 6 17 40
Whiwr | 9| #446] 2355 | d*Cancri | 6 | 1320| 18 53
i el T R a | 6 | 1556 17 87
8| oTawri | 5 517 8l+21 47 29 Gemin, | 6 | 18 51| 14 47
{ — S4 2711 21 2 : §Cancri |5:6| 21 36| 18 41
132 — | 5| 3816 2430 (106)—— | 78| 26 18| 15 55
139 —— |586|.47 8| 2555 ye—rg s e 18 48
| Gemin. ®| § 5329 23 16 Jan. 6 a' Canceri | 67 |8 33 33 [+13 18
Moon (15) 58 23 50 A O ) e
3 Gemin, *| 6 50 6| 23 8 | & o g 46 53 12 17
$ WAL o *| 5 | 4854 12 32




32 A List of Moon-culminating Stars for the Year 1825.
1825. | Stars. |Mag] R. D. || 1825.| Stars. [Mag| R. D.
Jan.6| Moon (18) 9b Gm ¢+ 12°48' | Jan. 28| 65 Arietis | 6 |30 14m213(4-20°11
(35) Leonis *{ 7 | 821 1214 66 — | 67| 18 14| 2212
tE— %' 5| 2230| 12 4 Moon (10) 27 21 52
10— |56| 2758 787 16 Tauri] | 56| 84 25 | 2344
6 — |4 | 8148| 104 17 ;45| 8480 2333
18- | 6| 9857 1297 n——13'8 | 87 6| 2333
Jan.26| 87 Piscium |67 |1 4 50 [+15 12 27 —|®[ 5 | 3847/ 2331
: o 4 99" g | 14 26 28 ——J |56 3847 | 23 36
1001l — | 6] 2628 13 46 (166) N L St B s
108 oty i |isone] 15 44 32 — | 6 | 4632| 21 58
105 6 | 3015 1531 (R1ay—5= 1§ | <HEaE tERAg
4 Arietis 67| 3842 16 5 ¥ % & [odeBey 31 36
Moot ¥8) = Vg 39 s 67| 54359 | 2132
sArietis | 6 | 47 48| 16 43 |[Jan.29) 36 Tauri |67 (3 58 4 |+23 37
(243) 6| 54 7| 1710 62 — [ 7 [£1927 | ‘28 53
1L iy BB | 14 Ve | 5 |5 51| 22 24
p— | 6| 825| 19 5 il P g |-t1e-%0| i22 98
p—— |78| 92| 1853 Moon (11) 25 23 33
97 — | 6| 2113 16 42 #Taui | 5 | 31 45| 2237
Jan.27| oy Asietis |45 |l 43 57 |+18 26 (243) — | 67 | L4702 23 40
% 6 o-o03s1| 1840 P —— |45 5239 21 20
sias. | be beaasihiiio-s 4 (295)— | 6 |-5727| 2 2
F—— |78 92| 1853 [Jan.30 nTauri |[56/5 845 |4+21 54
2% — |67 2049 19 4 o 5| 17 8| 21 47
(M2)— |[67] 2350 18 6 121 — |6 | 2448 2355
Moon (9) 33 19 5 Moon (12) 25 23 51
eArietis | 5 | 4913| 2038 132 Tauri 3816 | 24 30
@26)— | 7| 5919 20 5| 1 Gemin. * 53 20 | 23 16
t— | 518 451 2028 2 —— "67|-56 8| 2339
[an.28] «Arietis | 5 [2 49 13 |+20 38 3 *'6 |59 6123 8
(261)--— | 7| 5919 | 20 5 |Jan.31] 1Gemin. | 5 |5 53 29 | 423 16|
t— |53 451 2028 2 — |67] 56 8| 2339
7 6| 11 8| 20831 3— |6|'596/| 23 8
FF anre .l 1240 1 20 2] 6 — 16716 142 22 56 |
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1825. | Stars. |Mag| R. D. | 18250 Stars. [Mag| R, D;

hu.ﬂl' y Gemin, | 45 6" 4™19% +22°33' || Feb.3 | 10Sextant.®| 6 | 9°47= 95|+ 9° 46
10— (7:8] 643 23 40 Wit ®i6i| 48510 9 9
Nese— | 7/| u840] 23 92 wLeonis |45]| 5058 6353

po—— | 3| 1223/ 22 36 " 14 Sextant.| 6 | 5738| 628

" 5 | 1834( 2019 16 =53 || 6 0nosad '7 1

Moon (13) 2§ 22 36 | Feb.4| 23Sextant®| 6 [10 12 0 |+ 3 10

d Gemin. *| 67| 41 8| 22 0 nses el e128l 13 8

Boesae ||| 53485 2 49 Moon (17) 33 3 58

Feb. 1| 2 Gemin. | 4 |6 53 43 |+20 49 36Sextant.*| 6 | 36 8| 314
q i 56 (711 37| 20 46 35 Leonis 6 46 42 1 40

e — | 78| 1638 20 36 | SBimpr [Pl SLAL| 43

(146) * 78| 2718| 1918 oy || 864 ST 50 ). 254

Moon (14) 32 19 47 |Feb. 26 ' Tauri 5 | 41551 |4+22 24
gGemin. ¥ 6 | 35 59| 18 56 * 6 | 1650, 2236

(224) — | 7 | 41 45| 19 46 v 6 | 3145 2237

1 — le7| 4527 ] 20 20 (243) — |67| 47 12| 23 40

8Caneri | 6 | 5045 17 47 Maen (3) 57 2 39

: (205) Tauri | 6 | 57 27| 24 1

Feb. 2 d*Caneri | 6 |8 15 55 (+17 37 08— | 7[5 456 22 5
20 Gemin. | 6 | 18 51| 14 47 o 1| 5 831| 25 o
(98)Cancri |7'8| 24 3| 13 51 W diadll | ] Wy i

(106) 78| 26 18| 15 55 e laal 1] 21 2
Moon (15) 33 15 29 o5 6 28 52 | 25 47

(209) Cageri |8 | 44451014 B4 fo Pl Taurl |5 | 5 17 8 |421 47

o 6 | 4653 1217 02 Pegl esrula 2

g 0| @B SN 12 92 | 82— |5 | 8816 2430

74 —— |7:8| 58 27| 1525 LGediink |5 53 20| 23 16

R Bl gt R S 15 42 2 — (67| 56 8| 2339

Feh.3 | (46)Leonis | 7819 10 5 |410 31 Moon (10) 57 23 12
66— | 8 | 1411| 828 3Gemin.* 6 | 59 6| 23 8
w—— |67| 19 4| 949 ¥ *|45/6 419 2233

6 — | 6| 2234 1029 gob it ||ty 618 | 23 47

10 — |56 2758] 737 RS Yy 8 40 | 23 32
air—eribd il 204801110 41 wdise 0 b8 || vada:28i| 2338

Moon (16) 35 10 4 | 15— |'6| 1720/ 2053

F
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1825.| Stars. |Mag] AR. | D. [1825.| Stas. [Mag| R D.

Feb. 28 1 Gemin, | 3 |6%129285|-422936' | Mar.3 |(208) Sextant. | 78 | 9%46=40+|+ 8°30"
y = |5 18841 2020 (222) — |78| 4940 589
d —— 67| 41- 8| 22 0O w Leonis |45 50 58 § 53
¢ o 4 | 5343 2049 14Sextant®| 6 | 57 38 | 6 28
Moon (11) 58 21 14 Moon (14) 10 0 7 21
q Gemin. * 567 11 37 | 20 46 16 Sextant.*| 6 0 4 y
r —— * 78| 1638/ 20 36 43 Leonis 6 13 51 7 26
74 —=— | 6| 2922) 18 4 328extant, | 7 | 2313 | 5 32
£ |6 | 3559/ 18 56 48 Leonis |56 2540| 7 5l
Mae.l| 74 Gewin, | G 720021 [+18 4 35 Sextant. | 7 | 34 13| 540
g— | 6| 8559 1856 |Mar.4| 55 Leonis | 6 |10 46 42 |+ 1 40
(261)Cancri ® 7 | 48 32| 16 59 @12)— | 7| s52-6|+ 0359
B17)— * 78l 0 0 17 32 = il | 54 39 |+ 0 56
Moon (12) 0 17 47 230y<s |8 || =bEUS |41 2
YCaneri | 6| 210| 1810 Moon (15) | 88-(f+1 6
20 6| 1320 1853 69 Leonis | 5611 4 48 |+ 0 53
ar 6 | 1556 1737 pints |igd] iy loig g
20 Gemin. | 6 | 1851 | 14 47 | GOt b | @ 1| 1udd29 414 b
fCancri | 56| 21 86| 18 41 | e 45| 21.894—- 2 2
(106)— [78| 26 18| 15 55 | yo—— 45| 2759 |+ 0 1
b |45 3444 1848 ool otleds |5 |11 -7 47122 42
Mar.2| &' Cancri* 6 |8 46 53 |+12 17 | (148)Virginis* 6 | 34 59| 542
- 5| 4855 1232 aen== |® | 426 422
(244 — | 7-8| 56. 6] 11 82 (sgy_ |8 | 4630| 4 9
x—— | 56] 5816 1122 Moon (16) 58 515
Moon (13) 9 1 13 38| (237)Virginis #{ 78| 5817 5 47
(35)Leonis * 7 | 821 12 14 (63) —— ‘*[7-81214 10| 6 20
w— |67| 19 4| 949 20— . |56| 2445| 820
E— | 5| 22304 12 4 [hrrel o Vinginis |56 [12 24 45 |— 8 29
10 — |56| 2758 737 196y —— [67| 4217| 923
S ] sy 1B Moon (17) 58 110
Was T8 B 8 g 1230 g Virginis [56| 5844 948
Mar.3| 10 Leonis | 56(9 27 58:|+ 7 37 (19— |78 13 410 12 32
4Sextant. | 6 | 41 23| 5 10 62 7 | 1110 1023
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1825.|  Stam. Mag| AR, J D./ [1825.| Stam. [Mag] AR. | D.

Mar.6 a Virginia | 1 |[13%16= 0*|—=10°15" [Mar.30) 14 Sextant. Gu 57389 4+ Go28!

(158)—— [7:8| 81 42| 11 54 | o Y 100 4| 7 1
86t | |0 [R1080E] 11 89 |-t

Mar.31| 19 Sextant.| 6 |10 3 42 |+ 5 29

hrhr.iﬁ { Gemin. | 4 |6 53 43 [+20 49 99 8 12 0 310

Q — |56]|71137| 2046 PPN | "7 iy v N

r—— |78| 1638 2036 Moon (12) | 28 4 2]

(M8}~ 18| _27 )83, 19 18 36 Sextant. | 6 | 36 8| 314

Mean.(9) | | 34 19 12 55Leonis | 6 | 4642 | 140

g Gemin. * 6 35 59 18 56 58 5 51 31 4 33

(834) == Lt [1 414D | 11046 65 — [56| 5759 254

1— |e7| 4527 202

3 Cancri | 6 3045 | |17 47 Apr.l | 57 Leonis | 7 Il'lJ 47 12 |+ 1 22

Mar20) ¢ Cancri | 6 |8 210|418 18 (212) 78 52 6+ 059

e bt gl W 2 6l — |56 5254 - 133

20 Gemin. *| 6 18 51 | 14 47 | i F L Va9

(O8) Cancri [7-8| 24 8| 13 51 p v S W |

(106) —— [7:8| 2618 15 55 2 i A ] I e

Moon (10) | 32 15 13 FIkemrui| (07 | wpl8:58 (=20 44

(203) Cancri*| 8 | 44 45 | 14 54 | v | (45| 213y 2 2

208)— |.8.| 4857 148 Mooy (1) | @y L9

o 6 46353 | 1217 (126) Virginis | 7 20 28 |— 1 28

B—— |5 4855| 1232 Eckgis J S oo s 44

74 — | 78| - 5827 1525 RSyl T | 280 Byl O 47

x—— l67|9 243 1542 (= 137 | AL g2 9

iHnr.H{l {(33) Leonis 719 821 {412 14 | Apr.2|(17) Virginis | 7-8(12 5 18 |— 4 45

66)—— | 8| 1411]| 828 14— 67| 1021] 756

e M T 111 949 (63) —— | 78| 1410 620

6 —— ' | 6| 2234 1029 q—— ¥56| 2445| 8129

102 |56 iiu2ps8 | 7387 Moon (14) | | 24 7 59

Moon (11) 30 10 11 x Virginis | 6 | 3013 | 7 2

10Sextant.* 6 | 47 9| 9 46 | (196) —— ‘% 67| 4217| 923

1 6| 485 | 9 9 ¢—— |56| 4516| 835

xLeonis (45| -50 58 | 853 | gt 56| s8a44| 948




A List of Moon-culminating Stars for the Year 1825.

1825. Stars. Mag, M. D. 1825. Stars, Mag.| A D.
Apr. 3’(?62} Virginis | 6:7 |12+57=14* |—13°59"|| Apr.30,  q Virginis | 5-6 |12" 2445+ |— 8°20
53 513 246/ 1515 (196) — {67 42.17| 923
P — 5 17 201 11 48 Moon (13) 53 10 51
75— * 6 | 2331| 1428 g Virginis {56 | 5844 [ 948
Moon(15) | 2 13 35 (19— |7:813 410 1292
85 Virginis®| 6 | 36 11 | 14 53 62—— |7 | 1M10| 1023
89 56| 4028 1716 Wl &% | o380 | 11008
(158) —— */'7-8| 8142 11 54
Apr.27| 10 Leonis |56 |9 27 58 [+ 737 | oo A& bt ol ppante| 41 ol

4 Sextant, | § 41 23 5 10 | -

(208) — |78 46 40 8 30 ‘May 1| 69 Virginis |5:6 (13 18 9 |—15 4
(222) s78| 4940| 539 hyrge— 11 0] 2208 | (1430
14Sextant 6 | 57 38| 628 Biowr 1wl g nets
Moon (10) 0 2 6 42 8= L1 0 L 00U L 1455
43 Loouis | 8| "TABL|" 728 8 06 |iaBD 36 | 1680
32 Sextant.| 7 | 28 13| 582 Bt %90 | S804 | (21910
48 Leonis |56| 25 40| 751 Mooni(14) 53 s
NS IRRE 5 FE R A S (300) Virginis |78 | 5744 15 21
@17)— | 6 [14 118| 1528
Apr.28] 55 Leonis | 6 |10 46 42 |+ 1 40 @) —— | 6 547 17 23
(12)— | 7 | 52 6 |4 059§y, 0l116) Solitarii | 7 (14 25 2 |—19 40
(@) — & 7' "6 19 1k 012 (166) « 7| 3618| 2026
232) — *78| 8524|140 4 aty— 7 | s7ie| 2035
Moon (11) 58, "I+ 054 (212)Libre % 6 | 47 15| 2037
69 Leonis |56 |11 4 48 |+ 0 53 Moon (15) 57 19 51
GO — | 7| 14200+ 1 5 MLibre | 5.6(15 217 | 19 7
e—" |45 2 W2 2 R 67| 823 | 1859
N B 45 | S50 14 0 @) — |78 2141 19 34
Apr.29{(148) Virginis | 6 |11 34 59 |— 5 42 x P 213193 |10 0
(167)— | 6| 42 6| 422 |May3| 42Libre |56 (15 20 58 |—23 15
Moon (12) | | 58 5 8 bSeorpii | 5 | 4020 2513
(237)Virginis*| 78 | 58 18| 5 47 | f—— * 6| 4383| 2397
14 67012 10 21 | 7 56 32— | |ndidnmibiegi |22 7
63— |78] 1410| 620 g+ | |e2t| o35.18] 11019
| q— Is6! 2045! 820l w— |45 5636 20n
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1825, | S Mg At D. [1825.) Swm |Mag] & D.
May 3| o Seorpii | 45 [15"57=10%|—20°23' | May30 (19) Scorpii | 6:7 {15 G=17%|—21°46
Moon (16) 16 1 22 19 O Libr | 78| 21 41| 19 34
o Scorpii *| 56 10 8| 23 44 Moon (13) 29 21 19
e 1 1035 | 25 10 & Scorpii % 3 50 1| 22 7
goiae (s ] sks0q| 2mo2 st |e8| 5638/ 20 11
i 6| 1842 2443 wt—— |43| 57 10| 2023
oOphia, | 5| 21471 21 5 ¥nao81| . 8Scomii |8 [1550 1]—22 7
May2j| 14 Vieginis | 6:7 12 10 21 |— 7 56 o'— |45] 5636 20 11
69) — 78] 1521 93l o 45| 5710 2023
q 56| 2445 829 (10— | 6 16 325 2036
Moon (10) 29 $ 29 ot 1561 1078 23 44
(196)Virginis* 67| 42 18| 923 e BT ‘ 15 7| 23 2
v 56| 45.16| 835 i 6| 1842 2443
& o 56| 5845| 948 wOphiv. |5 | 2147 21 5
58 * 6 (13 B 19 9 37 Moon (14) 33 22 58
a — 1 16 0| 1015 | 22 Opliu, * 67| 44 18| 23 13
May28/(262) Virginis | 67 (12 57 14 |—13 59 i e O R
53 o 5 13 246| 1515 et W B R
e i S R R M-ty (] F Ok ) k4
Moan (11) 26 13 53 (@)~ |16 | 283008 /23 5)
85 Virginis* 6 | 86 12| 14 53 S| biad e M ol
59 56| 4023 17 16 b A TEG1 meb0E AR -9
d—r |5 | 2046| 2349

May 29/(300) Virginis | 7°8 [13 57 44 |—15 21
ol g | Junel| 22 Ophiu. |67 |16 44 18 [—23 13

17— |64 118 1528 4 il i
I (22) S AT D i 1 VB[ FY :1 18| 24 49
| (38) Solitarii | 7-8| 9 48 | 17 43 : ; e S

ey — * 7| 2 2| 1940 3 A ol iy
Moon (12) 27 18 13 : i Eg 4 ;z 42
(166) Solitarii | 7 | 36 18 | 20 26 Mood 'E”’] g ¥
(17— | 7| 8719| 2035 o ] e Bl

* 52 9
(212) Libre | 6 | 47 15| 20 37 7 2 2
May30 fLibre |56[15 217 |—19 7

i s " lg7| " s23| 1959 [Jume2| 4Sagit. | 5 [I749 6 =23 47
£ 6| 52 9| 2416

G




38 A List of Moon-culminating Stars for the Year 1825,
1825.|  Stas.  |[Mag| MR. D. |[1825.| Stas. |Mag] R, D.
June 2{(386) Sagitt. | 6 |18 1= 45| _23°44' |June27| B Scorpii | 2 |15455m18%| 19019’
" |s4| ~819( 21 6| Moon (11) 16 5 0| 2228
w 6 448 | 2047 o Scorpii *{ 56| 10 8| 23 44
2l —— |6 | 1457 | 2038 gus o | e-n| 23 2
(125 —— 67| 27 27| 21 32| wOphiu. | 5 2148 21 5
(13— 67| 2829 | 21 1y, 008  aOphiu. |45(17 4 38 [—26 20
26 — 6 31 13 | 23 59 39— | 5.6 723 | 24 4
28 * 6| 3549| 2234 @3)— o 6 798| 2351
Moon (16) | J8 21 34 Moon (12) 8 23 10
S Pttt 0 | DALY 22 22 §Ophiv. 34| 1119 2449
oL T8 4199 | %4 O 33 Scorpii * 7 1427 | 24 4
v— % 5| 4338 22358 b Ophiu. * 56| 1543 | 24 0
i b 44 34 22 54 & Ll 5 20 46 23 49
SETE IO PR L P 8 d—e— |5 8250 2135
P | B, 47 18] 21 20 —
(255) —— 67 51 6| 22 5g |June29 dOphiu. | 5 117 32 59 |21 35
bl d " it MO 4Sagitt. *| 5 | 49 8| 2347
ol | i) et FARRE (386) — *l 6 (I8 1 4| 2344
| . pl—— |34 319 21 6
June26 (116) Solitarii | 7 |14 25 2 |—19 40 Moon (13) 9 29 9]
(RBOE-S || (W11 1 +86-180 20 20 (129) Sagite. *) 6 | 27 54| 23 39
(7ty—=— |7 | -87-19)| 2035 sbiioe | e convmial a5ise
(212) Libre | 6 | 47 16 | 20 37 gatasl ket _sstadl ag s
gl 0l s B it B 30 — |8 4021 | 222
el sad e o sf—= e [ 4ragliee”s
A 8T bl 16 30 "— | 5| 4338| 22358
Moon (10) 1 20 15 g b T e 25 1T
(19) Seorpii *| 67 6 17| 21 44
2 Libre | 56| 2058| o315 [Jume30| + Sagite., | 5 (18 43 38 [—22 58
A— ‘| %). 18] 1908 S SN SO [
3Seorpii | 3| 50 1| 22 7 el bt Pt < L
gee el sl e P *'5 | 4719 2120
o — |4:5| 5413 21 59
June2]| 42 Libre | 5.6 15 29 58 |—23 15 N o 5| 2o 8l 2118
f Scorpii *| 6 43 33 | 23 27 Moon (14) 19 9 20 16
by |08 ] 2 Lija® 7 (138)Sagitt. | 6 | 2032| 21 41




A List of Moon-culminating Stars for the Year 1825. 39
1825.| Stams. |Mag| R, D. | 1825, Stars. [Mag| R. D.
June30| 166) Sagite. *| 7 1925916+ —21° O |July26| u*Sagitt. | 6 [18% 4m48%|—20°47
¢! 56| 3043 | 16 41 91 =i (8 | 34574 2038
#— |51 8232| 1632 -
T 6 36 111 20 11 July27| 21 Sagitt. 6 (18 14 57 |—20 3§
57 — |56 42 4| 1929 S T Do B PR Y W
(sly— |67| 2828 21 11
July 1| f£Sagie. | 5 (19 36 11 [—20 1] 28 * 6| 3550 2234
59 —— |56| 42 4| 1929 30— » 6| 4021 | 2222
et el 48 58T 31— %6 | ‘4139 22 s
@8ly— | 78| 5525 16 52 Moon (12) 45 21 11
Moon (15) 2 4 17 3 oSagitt. * 45| 54 13| 21 59
¢ Capric. [56| 919| 1920 *x— (45| 59'23| 2118
B— |34 niz| 152 (4)— % 6 /19 2 2| 2157
rae | 5| 1719 1847 1) == " {76 | #1011 | 22 43
g I IS s (138)— .6 | 2032 2141
yoe Y 1% THOTSE| (1594 _
July28| ¢ Sagitt. | 5 [19 11 33 |—=18 11
July25| gScorpii | 5 |16 15 §|—23 2 ¢'— . | 56| 1140| 1838
wOphiv, | 5 | 2148| 21 5 (138)— | 6| 2032 214l
18— * ¢ | !/39-8| 2419 (176)—— = 7 | 2615/ 1914
Moon (10) 47 23 3 ¢ — [56| 3043 1641
30 Ophiu. *|56 17 7 23| 24 4 OSRERSR  E T d 2
P (34| -1118| 2449 f—— (6] 361}] 200
b » 56| 1543) 24 0 Moon (13) 40 18 26
e 5| 2046 | 2349 57 Sagitt. * 56| 42 4| 1929
g—— | 6 {- 484 1557
July26| 6 Ophiu. |34 (17 11 18 |—24 49 8 Caprie. | 34120 1112 | 15 20
b'— [5'6| 1543] 2¢ 0
e? 5 20 46 | 28 49 || July29| B Capric. | 3420 11 12 |—15 20
el el 916 o4 W (BB 1210 ]| 28 47
Fi | B! ] 83=°0| 2185 g |5 18 54 | 18 23
(283)Sagitt. ¥ 7-8| 46 28 | 23 54 13 o 6| 2734 1545
Moon(11) 47 22 45 . * 6| 2081 1534
4Sagict. *| 5 | 49 8| 23 47 Moon (14) 34 14 47
@12y — | 6 | 5120 22 46 (325) Capric, |67 | 41 4| 1311
w4 pl—— 1341018 3191 21 6 1[351; Aquarii | 6 | 4332 12 14




40 A List of Moon-culminating Stars for the YVear 1825.
1825. | Stars. Mag| R D. | 1825.| Stam. (Msg| AR A
July29 8 Aquarii | 6 (20450920 | —13°43'| Aug.23| u'Sagitt. |34 18" 3=19¢—21° 6
Wit (95 BLeOnE| 12 4J ol s 1 bl ] it B} 42047
July30] v Aduarii | 5 [2L 0 5 |—12 4| 2l — |6 | 1457 | 2038
- I8 65 | 9 56 (125) — |67 27.27 | 21 82
pranu (egl | -dpgigs | Mol Moon (10) 28 21 41
e ' 15 48 | 10 30 29 Sagitt. * 6 d3 50 | 22 34
Moon (15) 24 10 30 | a0 *l 6 40 21 | 22.21

1
EAquarii | 5 | 28 28| 836 W = o 5| -43-37| 22 38
2 w
o Capric. | 6 | 3541 | 053] Woe—— '8 | 44 35| 2254
& A |67 8857 105 g —— | 56| 46 59| 20 53
30 Aquarii | 56| 354 5 7 22 F — 5 47 19| 21 20
() — |6722 119 5 7 0 —— |45 5418| 21 59
| x — |45] 5928 2118
July31| ¢ Caprie. | 6 121 35 41 |— 9 53

o 67| 3657| 10 5 |Ave24) mSagit. | 4511859 28 |21 18
(345) Aquarii®| 6'7 | 49 4| 6 16 d— |5 [19.723 1915
30 56|54 5| 722 "] W 1183 | 18 11
@ — 7RI 5 7 p*—— |56 1140| 18 38
s 45 » a7 8 30 (188) —— 6 20 32 | 21 41
44 —— *gy g 6 16 Moon (11) 22 19 20
Moon (16) 13 5 51 e' Sagitt. (56| 3043 | 16 41
51 Aquarii | 6 15 1| 543 S 5 8282 1632
(166) — 6 25 43| 5 8 f— * 6 36 12| 20 1
sy — 78| ‘sta7| a2 57 — |56 42 4| 1929
(219)—— |78 3850| 5 8 g 6 48 4| 15 57
Aﬂg-?2| 39 Ophiu, 5617 7.23|—24 4 Aug.25| g Sagitt. 6 |19 48 4 (=15 57
|(33) 6 7 28 | 23 51 (981) *7:8| 5526 | 1652
6 — |34| 1119 2449 of Capric. | 3 |20 822 | 13 5
b— *56| 1543| 2¢ 0 a b Ay jo 20
e *| 5| 2046 2349 Moca (12) 15 16 3
Moon (9) 30 29 50 (172) Capric.®| 7-8 22 38 | 17 1
(283)Sagitt. *{7-8| 46 28 | 23 54 (194) 7 2539 | 17 7
4 = o 5 |oi4ono!| 23'a7 13 — | 6| 2734| 1545
e 6 | 52 9| 24 16 &It 6 29 31 | 15 34
386)—— *| 6 |18 1 4| 23 44 @25)— | 67| 41 4| 13 11]




A List of Moon-culminating Stars for the YVear 1825, 41
1825. |  Stars.  [Mag| R D; || 1825.] Stars. [Mag| R l D.

JAug.26) ¢ Aquarii | 4-5 (20038~ 14+ (—10° & |Aug. 29, A Piscium | 5 |23433m E‘1+ 0° 49
(325) Capric.*| 67| 41 4| 13 11 | 19— [6| s720] 231

(351) Aquarii | 6 | 43 32| 12 14 oseso. | ligl] -48-%| |'188

8 6| 5020 1343 - #5| 5022| 554

v 5 210 6| 12 4 |ayp30] @Piscium*| 45 (23 50 22 ¢ 5 54

Moon (13) | & 4| 12 2 ¢! 6| 532 | 7359

(82) Aquarii | 78| 12 1| 12 12 g (el w38 73

17 —— 6 13338 | 10 4 35 0-6 0| 751

19 —— 6 15 48 | 10 30 Moon (17) 13 6 35

(119) *| 78| 1656, 12 50 45 Pisciom | 6 | 1643 | 6 43

ACapric. |56/ a7 8| 1210 | | 51 67| 2324/ 6

Aug.27| £ Aquarii % 5 [21 28 28 |— 8 38 | | G5 Mfe 8598 | 5 47
¢ Capric. | 6 | 8541 9 53] 0 g | el M B

¢ 67 36 57 | 10 5 |[Sept.20 v* Sagitt. 5 |18 44 35 |—22 53

80 Aquarii |56 54 5| 722 i TR S e 68 30°52

Moon (14) 54 735 2o mel Lol B0 ToE R
(14)Aquarii [786122 8382 | 720 it AV ] 4. 14) 21 59

; olws| 287 830 . *d45| 5923 2118

o s G ¥ 8 49 Moon (8) 19 6 19 56

Ve | o) W 1Y TR d Sagitt. | 5 72| 1915

- ' o 5| 1138] 1811

HAug. 25| v Aquarii | 4 12212 39 |— 2 16 e —— 56 11 40 I8 38
;: !;‘? ;: : Z :2 ol 56| 3045 16 41

(166) —— -ﬁ 2843 | 5 8 N § el 1

. 57 —— |56 42 6| 19 29
“i}mn_ns} 8 2; b : :7: Sept21| f Sugitt. | 5 [19.36 12 |—20 11

3 Piscium | 6 al 41 El 45 | i i % i Sy

a7y—=— *78/3 5 8| 833 B Sl o gl Rl
68—, le7| 1485 | 040 PR AV St 2 22

o Moon (9) 20 0 16 57

Aug.29) a Piscium | 6 122 59 45 [+ 1 11 ¢ Capric. |5:6| 919| 19 40
pi— |45/23-8 8| 220 B 34| 1113 1520
Wi |56 <1759 o013 L 8L el nE 47

| 6| 1819] o010 § it g jucingsy | i8es

| Moon (16) 28 1.56 | r— || 2033 1534

H



42 A List of Moon-culminating Stars for the Year 1825,

1825. Stars, Mag.{ MR. D. 1825, Stars, Mag.| A D.
Sept.22 B Capric. | 34 [20°11°18* |—15°20' |Sept:25| Moon (13) 230 1™ 014 0°21
13 6 | 2734 1545 (68)Piscium®| 6:7 | 14 35 |— 0 40
¢— |6/ 20884 15.34 S—— | 56| 1759 |+ 018
¢ Aquarii i4-5 38 14| 10 8 s G 18 19 [+ 0 10
(325) Caprie. (67| 41 4| 13 11 16—<—i¢l®| 22300 8
@ Aquarii | 4°5 43 15 9 38 | A ——— 5 33 9|+ 049
8— * 6| 5020 1343 22 =i |6 | A2 4 58
9 — M 6| 51321 1412 0g. 26 §Piscium | 5 (2319 7 [+ 5 25
Moon (10) 51 13 13 ‘ 48l =osbl 1% &
vAquarii | 5 21 0 6| 12 4 gl 6 37 29 2 31
Mimgg-. | PG —£228 208 o S BE | Y1l 'g 6
18— * 6| 1439 | 1338 i dn] O [l 7
19— | 6| 1548 1030 Moon:(14) e e
¢! Capric. | 6 | 35421 9353 36 Piscium |67 |0 7.37| 716
Al L B T | d |56 1138 713
Sept.23| 19 Aquarii | 6 (21 15 48 [—10 30 45 — | 6 |n2648] 843
(134) 78| 1847 | 1219 | 50— |67]| 282¢4| 6 ©
¢ Capric.®| 6 | 3542 | 953 6= Fip S0.%F] Fe
¢ #67| 3658 10 5| }—— |5| 3938| 638
Moo (11) 0 897 ISept.27|  d Piscium [5-6| 0 11 38 |+ 7 13
30 Aquarii |56 | 54 6| 722 (110) N T
" Ll RS 62— [6]| 3915 62
$— Fés| —gasl 8@ { 5| 3g9ss| 638
gt LBl TIESE) ) 24 Moon (15) 44 9 28
Sept.24 30 Aquarii | 56 |21 54 6 |- 7 22 (262) Piscium | 7 33 26 753
(2) o722 127 5 7 75 — | 67|157.244] 12 0
4 — 't67l T B L] RIS (—— |47 |da2i22] 022
5k — (16| 15l NS4 (101)— |78| 2231 9359
MooRiiS) i 422 ISept.28 75 Piscium |67 | 0 57 24 |+12 0
l(166)Aquarii® 6 | 2843 | 5 8 Sy — | 6|1 087] 1445
(219) *78| 3851| 5 8 v oo b4 | gated few
(254) — 78 (, A3 1K) &5 44 10l —— | 6| 2628] 13 46
Sept.25 | Piscium | 6 (22 46 4 |+ 0 8 4 — * 6 28 55 13 24
3 o 6| 5141|—045 Moon (16) 31 13 32




A List of Moon-culminating Stars for the Year 1825. 43
1825.| Swi.  |Msg| R D. |1825.| Stars. [Mag| AR, D.

ISept.28 4 Arietis | 67 [I* 38744+ |4 16° 5' | Oct.19] Moon (8) 20n34m 05| —14°18

§ — fi 47 50 | 16 43 (325) Capric. | 67 41 4| 13 11
'Eept-ww A 6 | 14750 |+16 43 (351) Aquarii | G 43 33| 12 14
- el P | 58| b 8 | 6| 5020/ 1343
15 —— [ |2 oss| 1840 ' 5laD. 6| 12 4
G 827| 19 5 |Oct.20, » Aquarii | 5 21 0 6 [—12 4

# — |78] 028 1853 | 4—— |7-8] 657 9356

Moon (17) 19 17 '8 | e G 1334| 10 4

27 Arietis *| 6 | 21 15| 16 42 19 * 6| 1549 10 30

(132) — | 67| 2852| 18 6| Moon (9) 24 10 10
SE=S 17| Terss’liaz J EAquuii | 5| 2828 830

40 — | 6| 8846 1733 | ¢ Capric. | 6 | 3542 | 958

g — 6 46 0| 17 37 | c? 67| 3658 10 5

gra |16 | 4636 1719 | 30 Aquarii | 56| 54 6| 722

(230) — | 78| 5044 | 1718 (2) 67122 120 5 7
B8—— |4 (3140 19 4 I5, o) \Capric. | 6 |21 35 42 |— 9 53 |

Oct. 18| o' Sagitt. * 5 (19 11 34 |—18 11 ¢ 67| 3658 | 10 5
o' — 56| 11’41 | 18 38 (345) Aquarii*| 67| 49 5| 615

(188) — |6 | 2082 21 41 | 30 56| 54 6| 722
(176)— "7 | "2615| 1914 | @—— 6122 1% 5 7
(180) — *'7 | “26°56 | 1837 /" 44 —— @7l 82| 616

el —— 56 30 44 | 16 41 | Moon (10) 11 5 43
st |05 | oL41 | 1682 50 Aquarii | 6 | 15 2| 5 43

pii— |i6 8818 | 20 11 (166) — | 6| 2843| 5 8

Moon (7) 42 17 50 (183) — . 78| 147 4%

g Sagte. [v69 48 5| 15 57 | (219) — | 78| 3851.] 5 8

(881) Capric. (78| -85 27| 1652 | o o0 v Acuari | 4 122 19 51 |— 0 55

(404) 7| 5839 1531 ) el —og.emd 1

PR | (Rt 0-U-a) 115 20 ) I Pibcioim | 6 |/ 14605+ 0 8

Oct.19] B Capric. * 3+4 (20 11 18 |—15 20 | 2 67| 50732 |+ 0 2
™ 5 17 20| 18 47 3 — 6 3l 41 |— 0 45

g — 5 18 54 | 1823 Moon (11) 36 #2119

18" =" e || e 1543 a Piseium | 6 | 59046 |+ 1.1

r — *'6 | 2032| 15384 gl |45128 8 8|+ 2 20




H A List of Meon-culminating Stars for the Year 1825,
1825. |  Stars.  [Mag, R D.  [182%5.| Sas. (Mg R D.
. | .
Oct.22 (68) Piscium | 6:7 [23%14%35° | — 0°40' | Oct.26| 108 Piscium *| 7°8 | 1120m525 | + 15944’
x! |'56| 18 0|+ 0 18 105 — * 6 30 18| 15 31
| *— 6 18201+ 010 4 Arietis | 6-7 3845 | 16 5
12 o bt 2034|—-2 0 ¥ 45| 4359 | 1826
13 7| 2W42|—-2 3 P — 6 47 51 | 16 58
Oct.23" ' Piscium | 5+6(23 18 0 |+ 0 18 (243)— [ 6| 54 9] 17 10
o 6 | -18-%/!| o010l Moon (15) 2 ig 15 56
e ol Srdel 7 '8 5 Arietis | 6 §27| 19 5
i —— |43 80359 441 e '|7'8{ 928/ 'I8 53
19 o 6 37 20| 2 31 2] — 6 21 15 | 16 42
Moon (12) 42 3 94 (112)— |[6:7| 2353 | 18 6
26 Piecium | 6 46 12 6 6 || Oct.27((112) Arietis * 6:7 | 2 23 53 |+18 6
w— |45 5022 554 R 6 3233 | 19 16
3l 67/02324| 6 0 40725 6 3847 | 17 33
Oct.24 26 Piscium | 6 123 46 12 |+ 6 6 | gf—— [ 6| 46 1) 1737
® 45| 5022| 554 ghisi | [K0) | 4853 1T D
ger 8 Wliel lo—-6 1 7 51 Maon (16) 53 18 56
6 — * 67 7 38 7 16 BArietis *{ 4 |3 141 | 19 4
5 e % R 8 17 7 36 I { —- 3 4 54 20 24
l Moon (13) 27 8 8 7 o4 12 45 | 20 21
|(262) 7 53 27| 753 |06t28 @ BArietis | 4 |3 141 |+19 4
|(297) Ceti 78| 5916 858 7 ST 5 4 54| 20 24
Oct.25 58 Piscium | 6 | 0 37 56 [+11 1 T * 6 11 12°| 20 31
(231 — 7 47 1'F a3 o 7 37 12 45 | 20 21
(257) 7-8| 52.15:| 10 58 65 — 6 14 24 | 20 11
75 —— 67| s57925| 12 1 13 Tauri 7| 3217 19 8
Moon (14) 113 12 14 M — 7 33 43| 19 6
s Piscium | 4 22 11| 14 27 16 —] [56] 3428 2344
100 * 7 2536 | 11 40 17 — | 4/ 45| 8433 | 2333
w85 6 27 52 | 1115 n——'Eﬁ 3 37 8| 2333
Oct.26 4 Piscium | 4 | 122 11" [+14 27 2. - 5 38 50 | 23 31
l (120) 6 | 2630 1632 28 —J) |56| 3850| 2336




A List of Moon-culminating Stars for the Year 1825. 45
1825, Stams. [Mag| R. D. N 1825.| Swm. Mg R D.
Oct.28|  Moon (17) 3v53% 0°4+21° 5' |Nov.18| 3 Piscium | 6 [22851m41* [— 0°45'
' MTeori 5| 5425 EIH-EJ (17) #7823 5 9| 335
392 |e7| 55 2| 2132 68) —— |67| 1435 040
gr2s. ‘gl se-1 19 8 12l | 7| 2084| 20
a'— [56|4 7 4| 20 8 1si-ae (o7 |vesml 2 B
53 “67| 910 2042 -
2 56 14 59| 21 53 NMJH-E aPisciom *| 6 [22 59 46 [+ 1 11
o 67| 15 2| 21 47 [ & AP Badad| (240
B 56|..18 0] o018
Nov.16{ ¢ Aquasii |4-5 /20 38 14 [—10 8 | T 5 R o P
(325) Caprie. |6:7| 41 5| 13 11 Mooa (10) % § %
(35DAquarii ®| 6 | 43 33 12 14 APcium | 5 | 33 9| 049
(428) s78| 5220 12 28 3 s [+'8780] |21
. | v} et 1§ i (193) — */ 78| 3954 | 114
Moon (7) 4 11 39 (206) g | 4212 116
(B2)Aquarii *| 7°8 1224 1212 L o 6 i3 3 1 58
(126) — */78| 1812| 1225 g { hehy i i g
(134) « 78| 1848 12 20
ACapric.* 56| 37 9| 12 10 |Nov.20l 26Piscum®| 6 [23 46 13 |+ 6 6
Nov.l7| EAquarii | 5 (21 28 20 |— 8 38 B (I S04 |3
¢ Capric. | 6 | 3542| 9353 g Piqeaae 8 37 89
e Pt w102 ¢ 6| 5335| 73
Mbosi(8) 5 s 35 6|06 0| 75l
80'Aquarii |56 54 6| 722 Moon (11) 1 6 36
14— |7.8l22 332 7 920 45 Piscium | 6 16 43 6 43
B2 i s a8y 889 2 NSl S L0 9
O wpd aem| 8 s por LS et +'6 35
BRSSE= 1700 VRIS 8B hiviil o pesui- 4 aa o1y 41413
Nov.18| (2) Aquarii |67[22 120 |— 5 7 42 Piscium | 7 | 1325 | 1230
L o 73| 298 (110) 7 | 25 9| 920
y— | 4| 1239 216 (140)—— *|7-8| 3037 | 10 34
51 — |6 | 15 2| 543 et (e szsel n 2
60 — [67] 25 4| 228 255y ol 8 | 52 8| 1014
(183) — | 78| 31 48| 427 Moon (12) 57 10 52
Moon (9) 41 2 26 5 Piscium |24 | 122000 14 26




46 A List of Moon-culminating Stars for the Year 1825,
1825. .I Stars.  (Mag| R. D. {1825 = Stars. [Mag| R D.
Nov.21| 101 Piscium | 6 | 1*26%29° |+13°46’ | Nov.24| - 16 Tauri} | 56 | 3°34m28¢ +28°44/
1104 — ¢ |67 | 2956 13 24 17— | 45| ~34:33 | 2333
: § a3 E wel| 2701 28 38
Nov.22| nPiscium® 4 | 122 11/|+14 26 97 —= |55 | s830| 2331
|10t == |6 | 2620 1348 | 28 —J) [56| 3850 2336
108 —— 78| 2058 | 15 44 32/~ | 61 .46.35]| 21 58
108" 2" 8 13018 | 1 n (218) —— |78| 5037 | 2242
| 4 Adetis 67| 3845 16 5 a 5| 5425 2136
| Moon (13) | 45 14 44 | 39— . [67| 55 2| 2132
(243) Arietis | 6 | 34 10| 17 10 Qo s Sraui o) 5 | 85425431 36
| ¥ M2 29 W& 39— * 671 .55 2] 2132
29 « 67| 2322| 1415 2 bardd 4 15 iash 1 &5
7 ' X o7 15 8| 21 48
Nov.23| o Arietis (45| 144 0|+18 26 (82) o 7.8 1741 21 11
== 612 1 0/ 1€ 40 | Moon (16) 21 21 57
i gl B baaT10 9| #Taori | 5| 3148 22 37
e I?'B 92| 1853 | (243) 67| 47.15| 23 40
26 — | 67 20 52 19 4 | i wm. W 4.5{ 59 49 21 20
(12)— 67| 2353 18 6 lo5—— o} 61 —57-33 121 28
megr S 28| 1916 108 —— |[.7/]5 80| 8975
Moon (14) | 34 17 59 n— %56| 849| 2154
10Arietis *| 6 | 38 47| 17 33 — i
| ¢ of 6| A6L] 17 o7 PENI0 LV e : :.’5 4?; :: “"zf 2;
| (¢—=— % 8!| 46371 17 20 S
(230)— 78| 5045 1718 e | gt | iy i s
53— + 6| s5738| 1712 b gl g | i § e
c— | 5|3 45| 202 n—s * 56 849/ 21 54
Moon (17) 16 22 19
INov.24| gAcietis | 5 |3 454 [+20 23 bl L IR A
o 6 | 1112 2031 | x| Gl AT
D e QR i e 12— | 5| 3819| 2430
65 s 6 14 24 30 11 % Orionis H 44 4 20 14
el pet gy |Gemin. | 5 | 5332| 2316
Moon (15) 26 20 27 |Dee.l3| 30 Aguarii | 5°6 |21 54 5 |— 7 22
((128) Tauri *7:8| 34 21| 20 22 | @ *67[22:1200 5 7




A List of Moon-culminating Stars for the Year 1825, 47

1825. |  Stass.  |[Mag| R. D. [[1825.| Stars. |[Mag| . D.
Dec.15| 51 Aquarii ® 6 (22"15™ 3¢|— 5°48' |Dec.18| (8)Piscium | 7 | 1® 292354 9022
‘Moo {6) 21 4 31 (101) 78| 2232| 9359
S(106) Aquarii ® 76 || -28.45301.5 8 lyy.. 16((257) Piscium | 78| 0 52 16 |+10 58
19— 78| 3852| 5 8 75 g1l “sr okl 12 6
(#54) *|78] 4817 544 @B11) — 1058 | 14 45
Dec.16 I Pisciym | 6 22 46 5[+ 0 8 | —_— 22 11 14 27
3 i 5l 43 |[— 0 45 | Moon (10) 26 | 18 )7
i %Y el ol 101 Piscium 26 29 | 13 46
Moon (7) 23 7 |+ 012 104 o 99 56 | 13 24
(68) Piscium®| 67 | 14 86 |— 0 40 4 Arietis 67| 3845| 16 5
! 56| 18 0|+ 018 a0 8! m 4230 1643
WS TTO0] WASROR O 10 Inge 20 " iAdietis | 6| 147 51 1416 43
il 1 (| B B (243) 6 | 5410 17 10
s 14 339“‘“"9[ 15— |[6[2 1 0| 1840
St | R | St 1 Rkl f— |6 §28| 19 5
Dec.l7] b Piscium® 6 [23 11 28 |+ 4 26 | #—— |75| 92| 1853
5 5| 19 8| 5% Moon (11) 15 16 47
seer-aanl B8] £ 4l 97 Arietis | 6 | 21 16| 16 42
10 e (] 6| “HT 30 +9 81 M2 — |67 '2358| 18 6
26 — | 6| 4618 ‘6 8 88" (Vi a'sr) 37
w— |45 5028| 554 x— 15| 3985 16 44
Moon (8) | 53 4 50 el e .| a1 17 %
36 Piscium |6:7[0 7387 '7 16 el gl wssi't 1720
d—" |56 11389 713 (280) —— |78 50 45| 17 18
a5 = || 184 643 il A dia- e 1g 4
Sl—=— 167 221 6 0lpe21/(112) Arietis |67 2 23 54 |+18 6
1o arvatli | B4 | il W0 Sl wo—: ¢ gil <3234 1916
¥ — |'5| =903 638 st a !l Saran! 17:88
Dec.18 dPiscium | 560 11 39 |+ 7 13 | 47— | 6| 48 7| 1958
(M —. | 7| 2510 920 54— |g7| 5880 18 7
62— | 6| 3916 621 3 ol 4 |3 140] 19 4
Maoon (9) [ a9 915 Moon(12) 5 19 34
(262) Piscium | 7 5337 7 53 ™ Ardetis [ 6 | 11 18| 20 51
(207) Ceti * 78| 59 16| 8 58 f— | 7] 1246] 202
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1825. Stars. iMﬂg.!s R D. 1825. Stars. iHng- R. D.

Dec.21| 65 Arietis | 6 | 3" 14%24*|+20°11" | Dec. 23} - Moon (14) 4" 53m 08 |4+22° 19
13 Tauri % 67| 8217| 19 8 105 Tauri 6| 5783 212

14 o 7| 3343| 19 6 1081 28— 7 5si52107 92" 8

16 — |56| 3429 2344 nli-=s. %56 8350} 21 54

17 —-—l 45| 3434| 2333 ST . 5 1712 21 47
q_é 3| 87 9| 23383 P — R

97 _I 38 51 | 2331 | ¢ o (34| oras| @ 2

28 —-J |56 38 51 | 23 36 !De::.24 o Tauri * 5 | 517 12 |+21 47

Dec.22| 7 Taui | 6 | 324 9|+23 52 | 121 6 | 2450| 2355
) (U S 30 24 | 24 46 g —— |34 2715 21 2

16 —) |56| 3420 23 44 132) i 5 38 20 | 24 30

17 —| |45 3484| 2333 % Orionis | 5 [ 44 4| 20 14

w —13| 3| 87 9| 2388 Moon (15) 50 21 56

s - 98 51 | 23 31 1 Gemin 3 53 33 | 23 16

98 —J) |56| 3851| 2336 2 — |67| 5612 2329

33 — |67 | 46 45| 22 40 3 — | 6| 5910| 23 8

o — | 5| 54325] 2136 4 — |7 |60 2| 23 1

39 67| 55 2| 2132 6. e GREYD 146 | 22 56

Moon (13) 59 21 29 n —— |4 423 2223

(6) Tauri ril4 2331 2157 9 — |7 6 22| 23 47

51 o 7 8 5| 21 8 10 — |78 819 | 2340

58 — |67 911 | 2032 1 — 7 8 44 | 23 32

| 56 —— * 67 919 | 21 20 e 3 12 27 | 22 36

I{‘”} — % 78 11 16 | 20 37 |[Dec.25 p Gemin 3 |6 1227 |+22 36

(48) —— * 78| 11 17| 20 46 R LK 18 38 | 20 20

(58} e |-F 12 9| 2024 22 — #7-8] 2423] 1933

61) — |7:8| 1318| 2034 b umsins 1] <340 4 BB Y RE 1N

(82) — (78| 19 1| 21 14 88 e 4| BT ) 57| - BE 4B
Ae— 15| 8T B Moon (16) 50 20 20

Dec.23] o Tauri | 5 |4 15 55 |+22 24 g, Geemin. [| 4 | 06 ad | BURS
il | Py ; 347 943| 2218

L, il iiai 0l S 56 — (56| 11 41] 20 46
(243) — | 67| 47 16| 23 40 L e O 6 4 M

. — |45]| 5243( 2120 i — L O SRRl e S
81 i il b B G 1 8561

FINIS.



