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ON THE VALUE OF THE MOONS SEMIDIAMETER

AS OBTAINED RY

THE INVESTIGATIONS OF HUGH BREEN, ESQ,

FROM

OCCULTATIONS OBSERVED AT CAMBRIDGE AND GREENWICH.

N consequence of a suggestion by myself, arrangements were made by the Lords
Commissioners of the Admiralty with Hugh Breen, Esq. (formerly Assistant of the
Royal Observatory, Greenwich), for the discussion of occultations of stars, &c., by the
Moon, observed at Cambridge and Greenwich (which had already been reduced to an
advanced stage), with the view of deriving from them the amount of difference
between the Moon’s Semidiameter as observed in occultations and the Moon’s
Semidiameter as inferred from wire observations of the bright limbs made under
appropriate circumstances. The papers containing the details of calculation were
placed by their Lordships in my hands ; some few being in the first instance omitted,
which were afterwards in great measure supplied to me by Mr. Breen. A short Intro-
duction was also prepared by Mr. Breen.

On examining these papers, I found that much labour was necessary for acquiring
sufficient familiarity with the steps of the process in different parts of the work. I
found also that, upon severe examination of the introductory calculations made at the
Royal Observatory of Greenwich, /an examination for which I am indebted to
E.J. Stone, Esq.) various anomalies were removed, which greatly altered the character
of the conclusions. On balancing. the different causes of uncertainty, I thought it
desirable to suppress some series of observations. And, on consideration of the results
as thus purified, it was evidently desirable to introduce a new classification of the
numbers inferred from the individual observations. When these difficulties had been
surmounted and these changes had been made, it appeared that better justice could be
done to the subject generally and to Mr. Breen’s labours on it, by preparing a new
Introduction, than by modifying that which was already drawn up.

I have only to add here that it will appear, in the description of the process, that
great judgment has been exercised by Mr. Breen in the adoption of methods of treat-
ing the observations. In regard to accuracy, I have not examined every part, but
I have necessarily examined many parts, and in these I have scarcely found an error.

42
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{4 CoMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS

1. The observation of an occultation determines that, at a certain noted time, the
Right Ascension and North Polar Distance of the star, &c., were the same as the apparent
right ascension and north polar distance of one point on the Moon’s apparent limb.
By a process which is explained in the Introductions to the volumes of Greenwich
Observations, from the Right Ascension and North Polar Distance of the star, the
Geocentric Right Ascension and North Polar Distance of a fictitious star (being the same
as the elements of the “ corresponding point,”) may be found, which fictitious star,
to a geocentric observer, would touch the geocentric limb of the Moon at the same
instant at which the real star, to the observer on the earth’s surface, apparently
touches the apparent limb of the Moon. The transference from the elements of
the real star to the elements of the fictitious star assumes the knowledge of the
Moon’s parallax.

2. With the two elements for the fictitious star and the two elements for the Moon’s
center, the angular distance of the fictitious star from the Moon’s center may be
computed ; but this distance will be affected by multiples of the possible errors of the
two elements of the fictitious star, and therefore by multiples of the errors of Right
Ascension and North Polar Distance of the real star and also by a multiple of the error
of assumed Moon’s parallax ; it will likewise be affected by multiples of the errors of
tabular Right Ascension and North Polar Distance of the Moon’s center. In addition,

it will be affected by a multiple of the error of the noted time (as influencing the
‘computation of tabular elements of the Moon’s center, and as influencing the position

of the heavens on which the resolved effects of parallax depend) ; but this considera-

tion will scarcely enter in the present investigation, in which no attempt is made to

alter the times of observation as noted.

3. Every occultation which has been observed under my superintendence at the
Observatory of Cambridge and the Royal Observatory of Greenwich has been treated
in conformity with the principles just described. A value is thus obtained for the
geocentric distance of the fictitious star from the Moon’s geocentric center (which
we may call the computed distance), together with terms showing each of the numerical
factors multiplying each of the symbols which represent the errors above mentioned.

If the elements of the Moon and Star, including the Moon’s tabular semidiameter,
were perfectly correct, the computed distance would be the same as the tabular semi-
diameter. If the elements are incorrect but if their errors are known, then the com-
puted distance, together with the additional terms mentioned, will be the true occultation
semidiameter ; putting then e, f; for the numbers of seconds of arc which ought to be
added to the assumed R.A. and N.P.D. of the Star ; z, y, the similar additions due to

the tabular R,A. and N.P.D. of the Moon’s center ; and supposing that the assumed

parallax ought to be multiplied by (1+—1—07%6) ; each occultation gives an equation of

this form ;—
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OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {5}

True Occultation Semidiameter = computed distance + Ae+Bf+Cx + Dy + Em -
and therefore,

True Occultation Semidiameter— Tabular Semidiameter=
—(Tabular Semidiameter —computed distance)
+ Ae+Bf4+Cax+Dy+Em.

The quantity within the bracket is that on the left side of the equations printed
in the Cambridge Observations and Greenwich Observations; and the remaining
quantity is the collection of terms on the right side of those equations; omitting
that which depends on error of time (as not needed here), and that which depends
on error of semidiameter (as included in the first side of our equations here).

4. The occultations selected by Mr. Breen for examination in reference to the
value of inferred semidiameter were those observed at Cambridge from 1830 to 1835
(during my superintendence of the Cambridge Observatory) and those observed at
Greenwich from 1836 to 1860 ; a selection of which I recognize the entire propricty.

5. First it was necessary to decide on the class of objects whose occultations ought to
be included in the list for computation. - The occultations of planets are treated by
me, in the Cambridge and Greenwich Observations, in the same manner as those of
stars; and great progress was made by Mr. Breen in their further reduction; but on
consideration of the uncertainty (in some cases) of their daily places, the uncertainty
of semidiameters, the difficulty of correction for phase, and the general rudeness of
the observation, I have thought it best to reject the occultations of planets entirely.

6. In four instances occultations were rejected because no sufficient clements could
be found for the star places; namely, 1848, June 6, 10 Sextantis; 1858, May 18,

W.B. IX. 1296 ; 1859, May 8, Lalande i;ggg, and 1860, February 28, Rumker 963.

7. But the great cause for the rejection of observations is the want of adequate
observations for correcting the tabular place of the Moon’s center (or for giving the
numerical values of & and y). Mr. Breen adopted the principle that no occultation
was to be retained unless meridional observations (or, in late years, altazimuthal
observations) of the Moon could be found on the same day at Greenwich, Madras,
Cambridge, or Edinburgh. As giving a simple rule, this is an excellent practical
principle. In one instance I have departed from it (1856, September 20, where I have
taken the mean of meridional values of & and y for September 19 and September 21),
and I think it possible that a similar departure might have been made with advantage
in a few other cases ; but on the whole I am perfectly satisfied with Mr. Breen’s rule.
The number of occultations lost from this cause is fifty-one.

8. After all rejections, the number of available occultations of every class is 321.
Of these, twenty-five appear to be affected with some unexplained errors, leaving 296
fit for use.
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{6} COMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS

9. For determining the corrections e and f'to the assumed places of the stars, the
following were the authorities adopted by Mr. Breen :—

The First Cambridge Catalogue, printed in the Royal Astronomical Society’'s Memoirs,
vol. xi. The R.A/s of this catalogue are all to be diminished by 0*07 to make them
comparable with those of the other catalogues (see Royal Astromomical Society’s
Memoirs, vol. xvii. p. 5.)

The Greenwich Catalogue of 1439 Stars. This was first printed separately as
Appendix to the Greenwich Observations 1842, but was subsequently reprinted as part
of the Greenwich Twelve-year Catalogue, which was attached as Appendix to the
Greenwich Observations 1847. In the tabular statement which follows this Intro-
duction, the expression “ Gr. 1439 ” is used for the 1439-Star Catalogue, as occupying
the first column of elements (R.A. or N.P.D.) in the Twelve-year Catalogue.

The Greenwich Twelve-year Catalogue. The expression “ Gr. 12-yr” is used to
denote the second column of elements (R.A. or N.P.D.) in the 7Twelve-year
Catalogue.

The Greenwich Six-year Catalogue. This is attached as Appendix to the Green-
wich Observations 1854.

The annual Catalogues in the Greenwich Observations 1855 to 1860.

These catalogues have been combined as far as appeared necessary for each star,
as is stated in the first Table which follows. The total number of observations
employed is never less than five, and is generally much greater. The mean place of each
catalogue is brought up to the commencement of the year of occultation by the pre-
cession of the British Association Catalogue and the proper motions given by Mr.
Main in the Royal Astronomical Society's Memoirs, vols. xix and xxviii. Only
for the N.P.D). of the Iirst Cambridge Catalogue, the observations of which are nearly
synchronous with the occultations in which they are used, no proper motions are
applied. The results thus obtained from different catalogues are combined with
weights proportionate to the number of observations on which they are founded.

The corrections to the place for the day of occultation are computed by the formule
Aa + Bb 4+ Cc + Dd, Ad’ + BY 4+ C¢ + Dd, using the numbers which are given
in the Nautical Almanac and the British Association Catalogue. These being applied
to the mean places at beginning of the year, the true apparent elements for the day of
occultation are found.

From the true apparent R.A. converted into arc, is subtracted the assumed R.A.
of the star which is given in the section * Calculation of Occultations ” in the Cam-
bridge Observations and Greenwich Observations, and the remainder in seconds of arc
is e. From the true apparent N.P.D. is subtracted the assumed N.P.D. of the star
in the same section, and the remainder is f.

There is no variation in this process throughout the whole work.

10. The process for determining & and y is more varied. It is necessarily founded
upon a comparison of the observed meridional places of the Moon with the tabular
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OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {7}

meridional places of the Moon; the altazimuth results being also used from 1847, June;
assuming that the errors thus determined at the time of Moon’s transit or altazimuth
observation will be sensibly accurate at the time of the occultation. The observed
meridional or altazimuth places must be referred, as to equinox, to the same system of
catalogues as the Star-places already mentioned. The tables used for computing the
tabular meridional places in each year must be the same as the tables used in the same
year for computing the assumed places of the Moon’s center in the “ Calculation of
Occultations” in the printed Cambridge and Grecnwich Observations: these tables arc
those of the Berliner Jahrbuch to 1833, and those of the Nautical Almanac from 1834
to 1860.

11. The meridional and altazimuth places of the Moon, as observed at Greenwich,
arc computed on a nearly uniform system in the Reduction of the Greenwich Lunar
Observations 1750 to 1830, and the Reduction of the Greenwich Lunar Observations
1831 #0 1851, the right ascensions being referred to the equinox of Bessel’s Tubule
Regiomontane, which is sensibly the same as that of the catalogues above mentioned.
It is, however, to be remarked that the Right Ascension or North Polar Distance which
is observed with the meridional or other instrument is that of a limb; and that a
numerical semidiameter computed {rom the lunar tables must be applied to the R.A.,
and a computed parallax as well as semidiameter must be applied to the N.P.D., in
order to obtain what is called the observed R.A. and N.P.D. of center, for com-
parison with the tabular place of center. As far as 1839, the parallax used was
Plana’s, and the semidiameter was computed by use of a factor (corresponding well
with the mean of observed semidiameters), by which Plana’s parallax was multiplied.
But Mr. Breen thought it desirable, in order to obtain the best possible result, to
reduce the parallax corrections and semidiameter corrections to what they would have
been if Adams’ parallax had been used, with the same factor for semidiameter.
Accordingly the difference of parallaxes was computed by use of the formula given
by Professor Adams in the Monthly Notices of the Royal Astronomical Society, vol. xiii.,
page 264. The right ascensions of the Greenwich Lunar Reductions are corrected
with great regularity, as far as 1839, by the quantity 0_-1;;13_‘ X correction of Plana’s
parallax, with its appropriate sign, according as 1 L. or 2 L. was observed. The
North Polar Distances are corrected for the direct effects of the change of parallax,
but not for the change of semidiameter. I know not why the latter correction was
omitted ; it is, however, not important in any single instance, and is totally insensible
in the mean of several observations.

12. From 1840 to 1851, Professor Adams’ parallaxes and the derived semidiameters
are used in the Greenwich Lunar Reductions ; and the observed places of that work,
both meridional and altazimuthal, are used without alteration.

13. From 1852 to 1855, the places computed in the Greeniwich Observations
1856, Introduction, pages xcii to cviii, are tacitly employed (the errors of tables therein
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{8} CoMPUTATION OF MOON’S SEMIDIAMETER FROM QCCULTATIONS

mentioned being used). From 1856 to 1860 the places given in the printed Observa-
tions are used without alteration. The fundamental catalogues of stars used for these
reductions are the same as those above-mentioned by which e and f are determined.

14. None of the tabular places of the Greenwich Lunar Reductions (which were
computed from Plana’s theory) have been used. As far as 1833 the tabular places are
interpolated with fourth differences from the Berliner Jahrbuch, and for 1834 and 1835
they are similarly interpolated from the Nautical Almanac. From 1836 to 1860
the tabular places are already given in the Greenwich Observations, as derived from
the Nautical Almanac.

15. The "adoption of numbers corresponding to the observations at Cambridge
and Edinburgh (when no observations were made at Greenwich) has been guided by
the same principles. The elemenrs are taken from the printed Cambridge Observations
and Edinburgh Observations.

16. For the supplementary observations at Madras, the numbers are taken without
alteration from Mr. Breen’s Reduction of the Madras Observations in the Memoirs
of the Royal Astronomical Society, vol. xxxi., page 253, &c. The author had the
Greenwich Catalogues in view in making those reductions.

17. It will appear from this statement that the observed R.A.’s of the Moon have
been referred to the same equinox as the places of the stars occulted ; and that the
same lunar tables have been used in computing tabular places for comparison with the
meridional and altazimuthal observations on the one hand, and for computing the
assumed place of Moon’s center in the occultation calculations on the other hand.
The excesses of the observed R.A. and N.P.D. above the tabular R.A. and N.P.D.
are therefore the proper quantities to be used for # and y; and they are so used
in the following tables.

18. When there are satisfactory observations both with the meridional instrument
and with the altazimuth at Greenwich, the means of the resulting values of z and of
y are used. When observations are obtained with only one, its result is used alone.

19. It is now necessary to allude to the numerical value of m. Its symbolical

1000 x (True Parallax—Assumed Parallax) . s .
Assumod Parallax. . Understanding that Adams’ Parallax is

the true parallax, and remarking that the parallax used in the “Calculation of Occul-
tations ” is that of the Berliner Jakrbuch from 1830 to 1833, and that of the Nawutical
Almanac from 1834 to 1860, and that Burckhardt’s formulee were used in the
Berliner Jahrbuch and in the Noutical Almanac to the end of 1853, (reduced,

however, to Adams’ Parallax in the Greenwich Observations for 1853,) this formula

1000 x Excess of Adams’ Parallax above Burckhardt’s Parallax
becomes - Burekhardes Parallax. , to be used to the end

value is

~of 1852. In the Monthly Notices of the Royal Astromomical Society, vol. xiii.,

page 263, Professor Adams has given the formula for the “Excess of Adams’ Paral-
lax above Burckhardt’s Parallax;” and Mr. Breen has used it to compute the
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OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {9}

numerical value of the “ Excess” for every day from 1831 to 1839, in a Table
forming the Appendix to the Nautical Almanac 1867. I have not received all the
papers necessary for verifying these calculations, but I do not doubt their accuracy.
For the years subsequent to 1839 the numerical value of the “Excess” is given in
the Nautical Almanac 1856, Supplement. From these numbers the value of m is
computed by the formula above to the end of 1852. In 1853 Adams’ Parallax is used
in the Greenwich Observations, and after 1853 in the Nautical Almanac, and the
value of m is therefore 0.

20. The numerical values of the five quantities e, f; #, y, m, are now obtained
for every occultation, and it only remains to substitute them in the expression
Axe + Bxf + Cxx + Dxy + EXxm, for which the numerical values of
A, B, C, D, E, are given in the * Calculation of Occultations” in the Cambridge
and Greenwich Observations. The whole of the papers containing this operation are
placed in my hands, and the work appears to be very accurate. This substitution
gives immediately, for each occultation, the numerical value of ¢ Inferred Semidiameter
—Tabular Semidiameter.” These numbers are given in the second table which
follows this Introduction, in the column headed ¢ Correction to assumed Semi-
diameter.”

21. It is now necessary to refer this correction to one finally-assumed scmidiameter.
At my request, Mr. Stone has with great care examined the various alterations that
have been made, either in the Nautical Almanac, or in the addition of numbers in
the daily reductions at Greenwich to the values of the Nautical Almanac. The
result for the mean assumed semidiameters is as follows :—

From 1830 to 1852, it is..... eereeseaas 15'. 32"0q.
Inx853...000.ttnn.. e 15'. 34'68.
In 1854 and 1855....0ovvniiivnienannn 15'. 35" 40.
In 1856 .. .iieeieninnnacennnnes e 15'. 3461,
From 1857 to 1860 ..... e 15, 34"768.

The last of these, being regarded as a very certain determination of the Moon’s semi-
diameter as viewed with the Greenwich instruments, is taken as the  finally-assumed ”
or “finally-adopted tclescopic” semidiameter. To find the relation of the ¢ inferred
semidiameter” or “occultation semidiameter” to this ‘finally-adopted telescopic
semidiameter ” we must apply the following numbers to the  Correction to assumed
Semidiameter :"—

From 1830 %0 1852...0a0cvuunnn.n veree.o— 259,
In 1853 ..... Cetiiseseeteiatanerinennns o'"o0.
In 1854 and 1835 ... 0.vivvnnnnn. ciienet 0772,
In1856 ...oovviiunnnay Ceesiaeas verenee.— 007,
From 1857 to 1861.......... e e, o'"*o0.

Thus the “ Correction to adopted Semidiameter” in the second table is formed.
The numbers in thut column from beginning to end are strictly comparable.

22. A very slight consideration of the circumstances of observation, as well as un

cxamination of the results, showed that it was necessary to divide them under the
GREENWICH OBservaTiONs, 1864.—Aprrexpix I. R
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{10} CoMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS

heads of “ Disappearances of Stars at the Dark Limb,” ¢ Disappearances of Stars at
the Bright Limb,” “Reappearances of Stars at the Dark Limb,” ¢ Reappearances
of Stars at the Bright Limb,” as entitled to different degrees of credit. And it soon
appeared necessary to separate some, as affected by large errors, either in part
explained by remarks in the Observations, or of which no 'account can be given.
All results, however, good or bad, are placed before the reader.

23. The means of results are as follows :—

Disappearance of Stars at the Dark Limb.

"

Mean correction to “finally adopted Telescoplc Semidiameter,”
} — 2:00
from 132 Observations. . . . . . . . . . .
No Observations are separated.

Disappearance of Stars at the Bright Limb.

from 51 Observations . . . . . . . . . . .
Four Observations are separated.

Mean correction to ¢ finally adopted Telescopic Semidiameter,”} 060

Reappearance of Stars at the Dark Limb.

from 64 Observations
Ten Observations are separated.

Mecan correction to “finally adopted Telescopic Semidiameter,”} 92:40

2 . . . . . .

Reappearance of Stars at the Bright Limb.

Mean correction to “finally adopted Telescopic Semldlameter, } 1151
from 49 Observations

Eleven Observations are separated.

24, Of these means, the first and third are (from the nature of the observation)
very far superior to the second and fourth, and the first is greatly preferable to the
third. We cannot be sensibly in error in saying that the Moon’s Occultation
Semidiameter is less than the Moon’s Telescopic Semidiameter by 2:0. The second
and fourth classes (as might a priori be expected) give an Occultation Semidiameter
larger than that of the first and third classes.

25. The origin of this difference of 2”:0 is to be sought, as it appears to me, in
one of two causes. Either it is due to irradiation of the Telescopic Semidiameter,
and I do not doubt that a part at least of the 2”0 is to be ascribed to that cause ;
or it may be due to refraction by the Moon’s atmosphere. If the whole 2”:0 were
caused by atmospheric refraction, this would imply a horizontal refraction of 170,
which is only about 5';5th part of the earth’s horizontal refraction. Tt is possible
that an atmosphere competent to produce this refraction would not make itself
visible in any other way.

26. The only other investigations with which I am acquainted, which bear in any
way upon the determination of the diameter of the unilluminated Moon, are those
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OBSERVED AT CAMBRIDGE AND GREENWIcH, 1830 To 1860. {11}

founded upon measures of differences of R.A. of various parts, and differences
of N.P.D. of various parts, in large eclipses of the Sun. Measures of this kind
were made by me at Cambridge with the 4-inch equatoreal in the eclipse of 1833,
(discussed in the Memoirs of the Astronomical Society, vol. viil.); these give, as
correction to Burckhardt’s Semidiameter, —4”°21, or to Adams’ Semidiameter, —6'/*80.
Measures of the same kind were made at Greenwich in the eclipses of 1836 ; 1645,
and 1846 (imperfectly) ; and 1860. In those of 1836 the discordances of comparable
measures and other circamstances show that the results are not worthy of the
slightest confidence ; but those of 1860 were made with a very sharply-defining
telescope of 12 inches aperture, very firmly mounted, and with the order of personal
co-operation carefully arranged. The correction deduced from this eclipse is —2"97.
It will be remembered that in these investigations the observations have been so
planned and the equations so formed that the corrections to Semidiameters of Sun
and Moon are exhibited as separate quantities; and there is no doubt that the
diameter under. the . circumstances of observation. Remarking. that, in these
observations, where the Moon is dark, the effect of irradiation and telescope-fault
is to make the Moon’s diameter too small, and more so for the less perfect telescope,
these results, especially the last, may be considered as distinctly harmonizing with
that deduced from the occultations.

Mr. De La Rue, from his photographs taken during the eclipse of 1860, obtained
the following corrections to the Telescopic Semidiameter :— '
By the differences between observed and tabular distances of centers, }

“"

— 21

deduced from the measurements of the distances of peripheries and
of the measures of cusps of all the photographs .
By the times of first and last contact deduced from the measurements }
— 2.5

4

of the distances of the peripheries in the photographs taken near

theseepochs . . . . . . . . . . . . o .00
By the times of first and last contact deduced from the measurements

of the distances of the peripheries and of the cusps in the photo-} — 10

graphs taken near these epochs .

In these, however, it is assumed that the discordance from tabular values is to be
divided proportionally ; the lunar semidiameter being derived from a value assigned
to the micrometer-scale in accordance with the tabular value of the Sun’s semidiameter.
"The ratio between solar- and lunar semidiameters in the photographs agreed with the
calculated ratio. If the Sun’s tabular semidiameter were assumed to be free from
error, the correction attributable to the Moon’s would (as I understand) be increased.
Though this consideration throws some doubt on the conclusion, yet there can be no
doubt that the general result agrees in sign, and perhaps nearly in quantity, with that
obtained from the occultations. ’

G. B. AIRY.

The errors in the preliminary reductions of occultations, discovered in the course of
these investigations, are given in the Errata printed in this volume of Observations,1864.

B 2

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1866GOAMM..26G...1A

{12} COMPUTATION OF MOON'S SEMIDIAMETER FROM OCCULTATIONS OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {13}

TABLE L—ForamioN of ELEMENTS TO BE SUBSTITUTED IN THE EQUATIONS GIVEN BY THE O 0BsERVED AT C.
- e ~
lue of 1l f Authority for Obs d Authority for Tabuls lue of
Year and Day. Name of St oceulted, | Phenomenon.| Authority for Place of Star. Value of ‘ Valye Meritian Plove of Moos. Menition e oF ion. Value of vaueat Vi ot
1830 . Greonwich Lunar Reductions corrected for || .- n
Jonuary 5 | 75 Tauri DD | First Camb., Gr. 12y corevvares| = 045 + 190 ol aad emidiamaten «orreres 1oy }| Berliner Jahrbuch . cvveiens| = 795 - o R
AS.C. 516 (Brad. 619) { o } First Camb., Gr. 12-y + 120 + 474 v ., . . .
Aldebaran .... DD First Camb. .. — 2770 + 464 s - " - .
March 3 | u Geminorum (26). DD First Camb., Gr. 1439, Gr. + 165 + 2110 » i — 63 + 231 + o792
April 5 | 7Leonis c.ouutn DD | First Camb, Gr. 1439.... + 390 + #19 » ,. + 3o + 725 + o760
1831 )
Jumary 26 | fGeminorum .u..evessere| DD | First Camb, Gr. 1435, Gr. 12-yr. — ogo + 372 Gr. Lu. Red. corr. for paral. and semid. ... ..| Berliner Jahwhuch o.vvvvvve..|  — g60 + 208 + oqto
October 21 | £ Ceti. gﬁ } First Camb., Gr. 12-yr. — 690 - ‘_’53 . »» I ~ 7% + 288 + 0328
October 23 | " Tauri DB ° | First Camb., Gr. 1439, Gr. 6-r. + 7705 + 561 . . 1065 4 346 _ oass
# Touri DB 1 Bt Camb, G 6yt evnncns| o+ 045 + 805 N . . . .
75 Tauri « DB 1) pirst Camb, Gr. 1439, Gr. 127, = 043 + 193 " . . . .
Aldebaran . DD | st Camb. s = 85 + 477 . . ., . .
Docember 22 | Regulus ... DB || First Cumb. uvevusvserecernnss| = 405 + 364 . . — . A
1832. DB i
January 25 | yLibre...iiecieiiiieees { RD } First Camb., Gr. 1439.evveeesones - g0 + 772 Gr. Lu. Red. corr. for paral. and semid.. . ...| Berliner Jahrbuch . — 630 — 523 + 0397
February 10 | Aldcburan { 2 } First Camb. +nevneeerneinereenes — 255 + 463 Madras Red. in R.A.S. Menm........ .| Berl. Jahrb. in Mad. Red. ....| — 210 + 628 — ool
March 8 Aldebaran .. DD First Camb. .....ovvnns — 255 + 462 Gr. Lu. Red. corr. for paral. and semid. .| Berliner Jahrbuch . + 480 — o1 + 0698
1833
September 6 | i Tauxi «eevvaveerenaens oE } First Camb., Gr. 1430, Gr. 12:yr...|  + 675 + 499 Camb. Obs. corr. for paral, and scmid Berl. Jalib. in Camb. Obs.....| — 810 b o6 + o8
November 25 | A.S.C. 35 (Plazei TIL4) [{ DD } First Camb. . evveeenerenennens| 060 + o081 Gr. Lu. Red. corr. for paral. and semid.. ... Berliner Jabtbuch ...v..vv...|  — 315 + 356 — oo7s
December 21 | A.S.C.214 (Pinzzi 1. 225)| DD || First Camb. vovvveerrns + 525 + 188 . ) R + rg1 _ o203
December 31 » VIrginis .. oeveeesesenss { ]Izg First Camb., Gr. 1439.. + 210 + 164 ” ys — 1560 — 353 + o791
1834 )
Ja r DD First Camb., Gr. 12-yr. . + 540 + 356 Gr. Lu. Red. corr. for pm'ﬂ and semi ..| Nautical Almanae . — 870 + 873 + o163
F’;{‘)‘::ﬁy :1 RD First Camb., Gr. x43y + 193 + 213 Madras Red. in R.A.S. Mem. ... Naut. Alm, in Mad. Red. — 1500 — 243 + 1697
March 16 . DD First utmb, Gr. 1439, Gr. i -y + 375 + 183 Camb. Obs. corr. for paral. xlul\ Somid ++| Naut. Alm. in Camb. Ol + 120 — o3 — oolo
Apiil 20 | v Virginis ...... oy } First Camb., Gr. 1439 + 180 + 218 Gr. Lu. Red. corr. for paral, and semid. ... .| Nautical Ahnamac «.... ... — 945 + 5oz — o035
Apil 24 | @ Libre ... RD | Firt Camb, Gr. 1430, Gr. 12:y5 + 015 + 349 . N _ 525 + 550 + os6r
Fuly 15 | ¢ Libw DD | First Comb, Gr. 12y «.vvvrenni| = 405 + 654 " - Z 0k T oo% T e
July 21 | ¢ Capricorni DB U First Camb. «.vvveveseeniene] 255 + orag . N — goo . 4 o8
September 14 | ¢ Capricorn DD 1) First Comb, Gr. 1439+ 0reenenee| = 150 + 276 " ), — - 88 + o379
December 8 | r Piscium (30) DD | First Camb, Gr. 1439, Gr. 129, + 030 + vé7 " ) 4o + 3qr — oSz
1835.
Fobrumy 4 DD | First Camb, Gr. 12-yr, Gr. 61|+ 390 + 083 Gr. Lu, Red. corr, for paral, and semi Nautieal Almanac — 270 + oo + o5as
February 19 RD | FirstCamb.,G.1430,Gu12y1,G69r|  + 0115 + #59 Camb. Obs. corr. for paral. and semid. Nuut. Al in Camb, — 705 — 1oz + o728
Apil 6 | «Geminorum . by } First Camb., Gr. 1439. .+ L e + 226 Gr. Lu. Red. corr. for paral, and semid, 1= o + 867 + oot
December 4 « Tauri . DB First Camb., Gr. 1439, Gr. 12-y: + 075 + 213 » ” — 480 + o077 + 1036
December 10 | 7 Leonis.... DB 3| wisst Cumb, Gr. 1439, Grsayr.| - o0 + 130 » " 235 — 8o + oser
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{14} COMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 T0 1860,

{15
TABLE L. (continued.) o B 0 8 g EQUATIONS GIVEN BY THE OCCULTATIONS OBSERVED AT GREENWIO.
N - i Value of Value of Authority for Observed Authority for Tabular Value of Valne of ; Value of
Year and Day. Name of Star occulted. Phennmennn.‘ Authority for Place of Star. ¢ f Meridian Place of Moon, Meridian Place of Moon, - I
B ‘SriAA\ I
183 Greenwich Lunar Reductions corrected for | | f Nautical Almanac in Green I )
January 12 i | DB: Gr. 1439, Gr. 127, Gr. 61 .oe| = 105 + 275 parallax and semidiameter o o i Onservationn } - S — wor 4 ool
Gr. 1439, Gr. 12-yr,, Gr. 6-yr. — 270 + &og 5 » e e ,
March 6 Gr. 1439, Gr. 12-yr,, Gr, 6-yr. - 5'!; i :gé » s | 2‘}; n 5‘5,2 i i °
. g . — 2o - |
Nl 28 LI gyt T 210 Eind. Obr o o ’paral. and somid.... .. in Ldmb Obsonl = 270 +oow | -
My a6 | 0¥ ik T i Gr. L. Red. corr. for paral. and semid. . Obs Zore b e |
A s““"“ = ogo + 11 Carmb. Obs. corr. for paral. and semi G O — 975 Z g6+
Juno 29 | Sugith — 345 + 308 Gr. Lu. Red. corr. for paral. and somid, Naut, Alm. in Gr. Obs, ) ” |
ot a | g o Y375 . . o= ~ver | e
July 3 h £ N s - : 1
Seytember 1 — 015 + 2:36 s f 6 + w3 | 4 o276
1837, X . . ~ . ”
March 26 o e Gr. T Red. corr for ol and seil.....| Nout Alm, -5 | g oem + rege
Avgust 18 % TR Madras Red. in R. A 8. Mem Naut, Alm. i Z 540 g T otde
g"g““b 21 — 240 + 142 Camb. Obs. corr. for paral. and sem Naut. Alm. i — 765 + 791 + ogiz
November 3 ~ o5 Tl Gr. Lu. Red. corr. for pural. and semid. - .| Naut. Alm, Bt Il i H
1838. |
Febr + 188 Madras Red. in R. A. §. Mem. Naut. Alm. in Madras Red. - |+ 027 I 4 oo
a4 HEe Madras Red. in R, A. S. Mem. Naut. Alm. in Madras Red. - It N T
+ o58 Edinb. Obs. corr. for paral. and semid. t. Alm. in Idinb. Obs — + o070 |+ o773
April ; + 358 Gr. Lu. Red. corr. for paral. and semid. Vuut Alm. in Gr. Obs.. | + | = &2 4 1360
Ogtobcr ;; + 615 I 52 + i+ o016 ‘\ + 1138
December 29 T 378 Edinb. Obs, corr. for paral. and semid. ......| Naut. Alm. in' Bdinb. Obs.....|  — ¥ oa4so |+ o
+ 1oo M " » ‘ »
+ 144 ’ s ’ 2y | >y
+ o122 Xl s sy ’ ’
27 Tauri . + o82 » 5 " » 2
1839. B
ebr inor 345 y Madras Red. in R. A. §. Mem... Naut. Al in Madras Red. ...|  — 1005 - + ops
February 23 | 47 Geminorum. e i Edinb. Obs. corr. for paral. and sem Naut, Alm. in Bdinb, Obs. ....| . — 285 |- — I
Moy B : Z e ¥ oo Edinb. Obs, corr. for paral. and semid Nuut, Alm, in Edinb, Obs, . - + 570 + s
Ausust 25 — 210 + 103 Gr. Lu. Red. corr. for pnral and semid. .. ...| Naut. Alm. in Gr. Obs. — 1560 + — o8
September 23 — 1'65 + 275 Madras Red. in R. A. S. X . . Alm. in Mnrlrh Red.” — 120 + — o200
Septewbor 26 T odo Y Gr. Lu. Red. corr. for pn.ml and sem - in Gr. Obs... — 1575 + — o563
- 120 + 2°30 2 s ’ 4 2
r. 1439 - — oo + o047 » s »» »” )
Ociober 19 1439, G — 195 + o097 » I + 120 + 366 + 0933
1840. |
January 13 Gr. 1439, Gr. 12+yr — 168 — 278 .| Naut. Am. - ot toow | fom
January 16 G 1430+ .enaeess — o045 + 198 » » 960 - B s -1
April 1 Gr. 1439, Gr. 12-yr, . — 255 + 2°38 ” 3 g - 4! : o
June 3 Gr. 1439+ n o =09 + 250 » ” T loty T o4k it
October 13 Gr. 1439 . - 1'20 + 239 ’ ’s — 1064 47 77
Gr. 1439 — 045 + 053 . » N . ”
16 Tauri ... Gr. 1439.., B + 045 + 120 ” » »» ” n
1841, |
! August 29 | ¢ Capricorni , 1439 2'55 + 188 Greenwich Lunar Reductions. .. .. veevvre..| Naut. Alm.in Gr. Obs........ T 390 oo 1 o810
! December 18 | p Aquarii. ... t 12-yT.. . + 030 + 200 " ” I - o990
p 1842, ' !
! Junmy 23 DD | G 12yx, Gr. 6oy, o+ s + 252 Greenwich Lunar Roductions. .. v..v..vvv. Nout. Alm. in Gr. Obs........| — -t | -y
; Mureh ™ 22 DD | Gr. 1439, Gr. 127yr. .. o+ 960 — 2:33 . » n - - 5 0957
| DD | Gr. 1ayr., |+ 70 — oy " ) W SR
1 October 23 DB | Gr. 1439, Gr. 12.yr,, Gr. 6yr. .0ue|  — I'80 + 256 ' " - = vo | 132
| November 12 DD | Gr. 12-yr. A ) + 666 » s - = o27 ‘ — o087
DD | Gr. 1430, G | =3 + 1oz " ' N ‘ »
| November 22 RD | Gr 1f?r 1+ 540 + 343 2 » - | = + oor0
December 14 DD | G 12y, 1 +axde + 776 " " - | -ovss | - o
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{16} COMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS 'OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {17}
TABLE 1. (continued.)—! oF TO BE IN THE GIVEN BY THE O¢ AT GREENWICIL.
Year and Day. Name of Star occulted. Phenomenon. Authority for Place of Star. Value of v"’;" of A“'m‘{,"‘.;%’;’m: huthority for Tablar Value of v“‘;“ of H Value of
1843,
August 12 | g Piscium RD | Gr.1zeyr.... + 345 + 681 Greenwich Lunar Reductions. ............| Naut. Alm. in Gr. Obs. «.....| =— 510 + 177 + o200
October 1| f Sagittarii . DD Gr. 12-yr., Gr. 6-yr. — 2770 + 448 c, ) — oo I Z oarg
November 11 | % Geminorum DB Gr. 1439, Gr. 12-yr..‘ — 180 + 125 . ” — 315 JRl -4 T ores
1844.
January 2 = Tauri : Gr. 1439, Gr. 12-yT. . + o6o + 129 Greenwich Lunar Reductions. «...vvv.. .. .| Naut, Alm. in Gr. Obs. ...... - 73 — 561 + 0678
March 28 5 Cancri DD Gr. 12-y1., Gr. 6-)) B + 840 + 488 s . 000 — 551 + 0305
April 1 | ¢ Leonis DD:RB| Gr. 1439, Gr. e — 130 + 269 " I + oI5 — 123 + 0613
August 1 | 16 Piscium RD Gr. 12-yr. ... — 1% + 633 " . — 1065 + 790 + 0276
September 29 RD Gr. 439, Gr 12 yr + 405 + 476 » y — 510 + 107 + 1060
October 22 DD | Gr.12- + 345 + 680 " ” — ogo + o029 T ogb1
DD Gr. - 1'20 + 2'04 s ’s ” ” .
1845.
February 21 DD Gr. . + 570 + 555 Naut. Alm, in Gr. Obs. ...... + 135 + 185 + 1024
March 19 DD Gr. . . + 150 + 198 » » — o3 + o558 + o251
August 20 RD Gr. 1439, Gr. 12-) yr Gr. 6yr. B — o'6o + 315 vy s — 12°g0 + 994 + 0480
October 20 RD Gr. 12-yr....0 . + 390 +1021 " ” + 420 + 162 + o206
December 6 A Piscium ., . DD Gr. 1439, Gr. 12-yr. . - 570 + 434 s » — 1005 + 269 + 0764
1846.
April 5 | A2Cameri....... + 78 + 787 Greenwich Lunar Reductions. ..vvvsvv.vs..| Naut Alm. inGr. Obs........ — 450 + 228 — o062
May 1| B Scorpii . — o1 — o044 Ve v — 945 + og7 + 1413
July 5 | v Scorpii . 05 + 321 » " — 1005 + 825 + o731
September 1| p! Sagi 3 + 315 . . — 1350 + 383 + 1852
October 3 | 21 Piseium ...... — 045 — on Vs - — 945 — 181 + 1464
November g | A?Caneri..... + 750 + 786 " " — 405 + 339 — o3z
December 30 | 119 Tauri. + 720 + 281 " ’ — o75 — 344 + o199
120 Tauri ... + 570 + 5488 . I ’s ' .
1847 Authority for Observed Place of Moon. ‘Authority for Tabular Place of Moon.
January 25 | B.A.C.1272 (Piazzi IIL 149) DD Gr. 1439. . + 525 + 146 Madras Red. in R. A. S. Memoirs .| Naut. Alm. in Madras Red. ... — 795 — 181 + 0035
March 24 | » Geminorum DD:RB| Gr.yz-yr. . + oo + 372 Gr. Lu. Red. Merid. . .vvvveenss .| Naut. Alm. in Gr. Obs. ..s.e. — 525 + 043 + o594
arcl 26 « Caneri DD Gr. 1;39, Gr. 127 yr Gr. 6-yr. ... + 105 + 270 2 s — 825 + 287 + 0389
April 22 | A? Caner DD Gr. 1 . . + 750 T goz I - — 840 + 436 + 0730
May 23 | y Leonis. DD | Gr. 143 T T2y =20 + 213 v ” — 2025 + 244 + o723
June 1 ' Sagittarii. . DB:RD || Gr. 1439, Gr. 12-yr., Gr. 6-yr. . — 315 + 304 Gr. Lu. Red. Merid. and Altaz.eseiieaanns ” — 810 — o019 + 1°006
1848.
January 16 Aldcbaran. ... + 1439, Gr. 12-y1,, Gr. 6y + 075 + 043 Gr. Lu. Red. Merid. and Altaz. .,.........| Nant. Alm.in Gr. Obs. ...... — 1005 + o0 +
May 7 - 1439, Gr. 12-yr., Gr. 6-yr. o + 030 + 033 - » — 210 — 182 +
May 1 1439, Gr. 12-yr., Gr. 6-yr. . T o4 T oo . ” — g45 ¥ 440 M
June 13 — o015 +1463 1 ¥ — 660 + 213 +
July 1 — o030 + 015 » s — 420 + 147 +
August 21 + 015 + o'1g 2 » — 1005 + 626 +
August 22 . +16'95 + 196 Gr., Lu. Red. Merid. ....... s — 1365 + 034 +
September 15 r. 1439, Gr. 12-yT, . — 180 — o077 Gr, Lu. Red. Merid. and Altaz. . » — 1125 + 328 +
November g r. 1439, Gr. 12-yr., Gr. 6yr. . s — o " . — 870 — 124 +
1849.
January 5 : Gr. 1439, Gr. 6-yr. . + 120 — o029 Gr. Lu. Red. Merid. and Altaz. — 1020 + 366 + o828
: Gr. 1439, Gr. 6-yr- .00 o000 — o'go i s ”» »
B.A.C. ‘t3g1 (Bradley 610) DD | Gr. ,439, Gr. 12-y5, Gr 635 1o i| — o3 — 118 » v . ’s .
BAC 1394 (Piazzi IV. 102) d = e 1327 " - ; i -
Tebruary 27 | B.A.C.830 (Bradley 381) 1 ¥ res Jhaly-4 v " — 600 — ‘059 + 1525
March ~ 29 | 111 Tauri... 1 ¥ oo T 563 ” ” Z a5 T rob I 1804
117 Tauri . . — o045 D » I B 5
July 12 | fDPiscium Zok * ot " ” — {470 oo + Toig
§cpmmbcr 5 YPIscmm . 1439, Gr. 1 + c'go — 149 ” ”» — 510 + o068 + o014
September 8 62 Tauri . DB Gir, 1439, Gr. 6-yr .. 000 — o9 e s’ - 915 + 163 + 0661
November 29 'ln,uu . .. DB Gr. 1439, Gr. 12-yr,, . — 105 — 033 ” » — 1215 + 512 + o840
O 1864.—A 1. P
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{18} COMPUTATION OF MOON'S SEMDIAMETER FROM OCCULTATIONS OBSERVED AT CAMBRIDGE AND GREENWIOH, 1830 To 1860. (19}
Tasie L. (continued. oF T0 BE IN THE EQUATIONS GIVEN BY THE OCCULTATIONS OBSERVED AT GREENWICH.
f Value of i i
Year and Day. Name of Star occulted. Ehmmennn.l Authority for Place of Star. Value o e Authority for Observed Authority for Tabular Value of Valueof Value of
1850.
. : . . Greenwich Lunar Reductions. Meridi Nautical Almanac i - .
January 23 | 0 Tauri ceoioeeiiiinns DD:RB | Groonwich .459, Greenwich 6yr...|  + 120 + oot Crtenmieh mpear Reductions, Meridion | { Nantiet Almame in Green-1) - — g0 + o + o34
6 Tauri ....... DD:RB| Gr. 1439, Gr. 6-yr...... + o185 — o078 » » » » 5
B. A.C. 1391 (Bln.dley 619) DD | Gr. 1430, Gr. u-y- Gr. 6yr — 015 — 173 I - . ” 2
‘Aldebaran . ... | DD:RB| Gr. 143q, Gr. 12-yr., Gr. 6-yr. + o6o + 043 - . o - 2
March 23 DD | Gr. rzyr — 120 + 178 " " —1515 + 184 — o922
June 1 RD | Gr.6yr. " + o015 + 422 . o — 375 —10'08 + o721
August . 14 DD Gr. 1439, G — o015 — 067 . . —1410 — o038 — ooby
October 21 .C. RD Gr. 12-yr., Gr. Gyr + 015 + 128 G. L. R. Altazimuth ... . —10'50 + 337 — 0134
December 17 | 75 Tauri oo DD | Gr. 143g, Gr. 12:yr... + 150 + o4 G. L. R. Merid. and Altaz. 1 —12'75 — Tog + o107
1851,
January 15 3 Orionis . DD Gr. Obs. szg, 1860. — 225 — 175 G. L. R. Merid and Altaz. ................| Naut. Alm. in Gr. Obs. ....... —21°00 + 71 — o042
68 Orionis ... DD Gr. 12-y1 — 240 T4 . » » 55 5 0,
January 17 | 0 Cuneri.... RD | Gr x439, Gr. 12y, Gr. 6y, 000 + ot » » —30'60 — 254 + 0376
March 13 | Caneri DD Gr. 143, Gr. 6-yr 1°08 + 287 . ” 1545 T 319 — ogbo
DD Gr. ;439, Gr. 12-yr, 0’00 + ol » » 5 » 5
April 6 DD | Gr.6yr — 300 + o047 ” v o _lay 4 onss
September 14 RD | Gr. lzvr., “Gr. 6yr. + oo + 137 ” ) Z e T 5 T oorg
1852
. . Greenwich Obs. 1856.  Tntroduction. .
February 3 | 63 Geminorum DD | Gr. 143g, Gr. 12-yr. .. 000 — o Si {Mcrid. and Altaz. ... TR } Naut. Alm. in Gr. Obs. ...... —1395 + 5t + 0298
February 11 | o Libra RD | Gr. 6yr. - o9 I » »” — 825 — 628 + 1357
September 24 DD | Gr.6y . ] +oaan " . — 35 ¥ oo T ouby
October 24 DD | Gr. 143q, Gr. 12-yr, Gr. 6. + 105 + o009 . s — 630 T3% T o
DD Gr. 143g, Gr. 12-yr., Gr. 6-yr. + 075 — o028 . s - > Ty
1853.
March 26 Gr.6yr...... | — el + 207 Gr. Obs. 1856. Introd. Merid. and Altaz. ..| Naut. Alm. in Gr. Obs..vvssns|  — g0 o
Gr. 1230, Gr. T2y Gr. 637 - o7 — 179 " » . 7
March 28 Gr. 12:yr., Gr. G-yr. + °'§° n :22 ” ” e g
— o030 2 .
May 20 — o75 Z 176 :: ” — 825 — 127
60 — 053 g 5
May 22 | B Scorpii . D + o " » —!440 e
July 17 | B.AC 5831(Bradley2182) L - +og " - i 554 A
August 29 | 48 Geminorum RD . O 1855, 1856, 1857, 1860 e T 5 » — 255 ¥ o6
September zo | 38 Arietis . RD Fnst Cambridge, Gr. 1439 .. o to 2 s —1515 A
October 14 | 33 Piscium DD Gr. 1439, Gr. 12-yr, Gr. 6 + oo + o129 » » —1395 T 533
1854
..... .. — o 48 Gr. Obs. 1856, Introd. Merid. and Altaz .
February 7 | 121 Tauri .. DD _ | Gr Obs. 1857....... 0115 + 4 r. Obs. 1 ro X az | ~ 705 T 36
pril 7] ¢ Geminorum ... DD’ RB | Gr. 1439, Gr. 12-yr, Gr. b1 — ogo = 026 M o -7 : g”
ay 6 DD | Gr.Obs. 1854, 1855, 1857. — 1o — 373 o - Z 5o T e
September 19 Gr. Obs. 1854, 1855, 1837 e - 3% » " Za035 T 5%
September 30 Gr. 1439.... 0.0t — 13 + o ’ ’s —1125 + 199
Gr. 1430, Gr. 1297 ... — 1o + o062 » ” v .
October 11 Gr 1439, Gr. x2-yr., Gr. el F :Zg + :.;g . s —'1g5 4564
December 10 - - 2 " 195 -5
ocember & o 1854, 1855, 1857- — 150 — 369 ,, " + Lo + s
1855.
March 5 | o Virginis S, star .| DB Gr. 6y . — 375 + rn Gr. Obs. 1856. Introd. Merid. and Altaz..| Naut. Alm. in Gr.Obs........|  — 285 — 289
4 Virginis N. .| DB T. 6yr. — 090 - » ' v ;
April 7 1 RD G:. 1439, Gr. 12-yT.... — 240 + 046 » vy —1185 — 513
April 23 .| DD Gr. 1439, Gr. 6-yr... + o:xi — o127 » v — g15 + o073
August 30 : Gr. 1439, Gr. 12-yr - o75 — 003 » ' —12'00 1162
October 24 DD | Gr. 143g, Gr. 12-y P ] + ooz » » v Vs
1856,
January 12 | 27 Piscium . |DD:RB Gr 1439, Gr. 6-yr. — o060 — 047 Gr. Obs. Merid, and Altaz, vvvvven..vnnn .| Naut. Alm. in Gr, Obseeu..e. — 840 + 774
29 Piscium . |DD:RB| Gr. 1439, Gr. 12y — ogo + 040 " v ™ M
March 13 | 136 Taur .| DD:RB| Gr 143g, Gr. 6yr.... - o9 —on ” ” - 510 + 470
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120} C oF MooN’s FROM O OBSERVED AT CAMBRIDGE AND GREENWICH, 1830 To 1860. {21}
TABLE 1. (concluded.)—ForMATiON oF ELEMENTS TO BL SUBSTITUTED IN THE GIVEN BY THE O AT G A
Year and Day. Name of Star oceulted. ‘Phenomenon. Authority for Place of Star. Value of Valse of Authority for Observed Place of Moon. ‘ Authority for Tabular Place of Moon. 1 Value of Value of
|
1856. | N . .
March 26 | Antares.................|DB:RD | Gr. 143, Gr. 12yr, Gr.6yr. ... — oo — 016 Greenwich Observations, Meridian and Altazimuth .| { Neaticsl Almenac in G‘“““"ch}
March 27 | 43 Ophiuchi . RD | Gr. Obs. 1855, 1856, 1857 . — 180 + 361 » ”
June 5 | ¢ Geminorum Gr. 1439 . — 420 + 040 ’ N
June 16 | Antares Gr. 1439, G, 124 yr Gr. 62 yr. — o6o — 016 ) i
Scptember 20 | 136 Tau Gr. 1439, Gr. 6-yT. ... — og0 — 003 Mean of Meridian, September 19 and 21 +....uvuu.. .
1857.
Ja.nuary7 16 Gr. Obs 1857, 1858, |+ o0us — 254 Gr. Obs. Merid. and Altaz....eo.vveverenenenenes.| Naut, Alm,in Gr. Obseecuers, uins
March 8 Gr. .. . — 135 — o'71 ”» 1’
April 2 Gr. 1439, Gr. 6yr. J o 4 o0us — 036 » »
May 6 Gr. 1439, Gr. 12-yr, Gr. 6-yr . + o075 — o007 ” I
May 27 Gr. 143g, Gr. 12-yr., Gr. 6-yr |l =B + 110 » ,,
June 2 Gr. Obs. 1857, 1858, 1859 . g =6 — 434 » ”»
July 7 Gr. 1439 . . | =65 + 007 s ”
Gr. 1439, G | = + 039 2 ”
August ) Gr. 1439, Gr 6-yr. . + 163 — 119 s s
Getober 6 Gr. ;439, 2y 1 = e + 13 ,, ,,
October 26 Gr. 1439, g =13 + o079 " »
October 28 Gr. Obs. 1855, xss = oo + 083 ” "
November 27 Gr. 1439, Gr, 12y Gr. 6yrar1eL0| 4 030 + o4t i »
December 4 Gr. 1439, Gr. 12.y1, Gr. 6-y1.00 10| — 075 + 105 » .
1858,
February 19 Gr. 6-yr. vt | = o045 + 024
February 20 Gr. 1439 . |l = ros + 026
Gr. .439 = ros + 031 » "
Gr. 1439 | =150 + 089 5 v
February 25 Gr. 1439, Gr. 637, .. |+ o9 + oot » »
February 27 Gr. 1439, Gr. 12-yr. | =180 + o7 " .
April 25 Gr. Obs. 1855, 1859, g = 1o + 398 . "
May 18 Gr. 1439, Gr. 6-yr. . |+ ogo + oor » »
May 19 Gr. 1430, Gr. 13-yr., Gr. 6-y g+ o3 — oo1 » »
August 29 Gr. 1439, Gr. 12-yr. B - 150 + o6o ) i
August 30 Gr. 1439 | = 1o + o'8o » »
Gr. 14,39 . — 105 + o032 ' ’s
Gr. 1439 . B - 105 + o026 s ”»
November 22 Gr. 1439, Gr. . — 105 — o006 I n
185,
April 13 Gr. 12yt L. | =108 + 006 Gr. Obs. Merid. and Altaze.s..ovenevenennnnns Naut, Alm, in Gr. ObSees.eveessnn.s —1470 — 1464
September 21 Gr. Obs. 1857.... g =08 + 588 2 ' —1305 — 508
October 14 . - 165 + o080 2 ” —1305 + 699
N — 105 + o4 3 ” » "
November  § | = oo + 2122 ’ " — 780 + 755
November 15 =1 — o2z » " —1860 — 620
December 8 | ozew 1 ot v " —12:90 + 853
Jo= 2 » . » N »
. . — 2'lo + 261 » ” » »
. 1439, Gr. 12:yr, Cr. Gy |+ odo + oog s » »” »
Gr. 1439, Gr. 6-yr., Gr. Qbs. 1860 .|  — 030 + 079 " " . "
Gr. 1439, Gr. 12-yr. .. B — 120 + o028 " »s N
1860. ” i
Januury 4 Gr. 6-yr. . - + 267 Gr. Obs, Merid. and Alaz...ovuvererneirnnanienns P —10'20 + 603
Gr. 1439 . - + o83 ). ' '
N Gr. 1439 . - + o'10 3 ,y ’ 2
Yobruary 28 Gr. 1439 . - + 085 » ’ — 240 + 416
gl 1439 - + o019 » » n »
Gr. 1439 . - + o1t ”» ) v v
March 4 Gr. ,1‘33, G - — 033 . , 210 — 58
March 5 Gr. 12-yr. - + 023 > " —2085 — 923
My . Gr. Obs. xésy, 1858, 1559, V8o, — — 116 ” 2 0 )
v Gr. 1439, Gr. 12-yr., . - + o, 3 » —12'90 —12°01
September 6 | Gr. .233, Gr. .z.ir. i et . ” S + 286
8 Ty D' Gr. 1439, Gr. Obs. 1860 - + 078 " | v » "
« Tauri , r. 143g, Gr. 12-yr., Gr. + + o%6 » | " " 2
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COMPUTATION OF MOON'S
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TABLE II., PART I.—CORRECTIONS TO THE Moox’s TABULAR

GIVEN BY Drsa

e DArk Lns.

OF STARS AT

Correction | Corretion to Correcton | Corresion to
o
Year and Day. Name of Star. assumed adopted. Year and Day. Narhe of Star. assumed adopted
Semi- Semidiameter. Semi- Semidiameter.
diameter. v " diameter.
1830. " " u 1842. " " “
January 5 | 75 Taui 18 | + o9 January 23 | 125 Tauri .. 4263 | + o4
A S.C. 516 - a3 o6 | Mareh” 22 +o73 — 186
{(Brudley 5.9)} ks ° — 161 — 420
Aldebaran ......| + 265 | + 006 November 12 T 152 —To
March 3 |u Geminorum(z6)| + 279z | + 0'33 — o015 s
April 5| Leonis....nn.| — 231 — 490 || December 14 + 150 — 109
1831, 1843.
Jonuasy 26 | f Geminorum ...| + 28 | 000 October 1 — 178 — 437
1832. 1844
February 10 | Aldebaran . +r2g — 130 || Jumuary 2 | es — o9t
March © 8 | Aldebaran . — 435 64 | March” 28 | +oss
April 1 | 4o
1833 ALS.C. 350 October 22 isci | o— s — 443
November 25 { GoSirs} —ee — 656 1545, % Piscium ......| — 152 —imn
.8.C. 214 ¢ 5 ; . .
Decomber 2 { 8.0 } 4745 | + 486 February 21 | 14 Sextantis . 4371 |+
' | | Piozzi I.225) (A A March ~ 19 | 60 Canri . 70 | + 111
1834. December 6 |  Piscium . g8
Junuary 22 | Q2 Tauwri .. (141)] + 581 | + 322 1846.
Maurch” 16 |+ Tuuri . ] =797 | apm 5 | A2 Caneri s
April 20 | Vir +&er | 4138 July 5 | » Scorpi e
July 8 | Libre, +573 | 431 Soptember 1 | ¢! Sagittarii. — 126
September 14 | ¢ Capricorn a1z | 4053 October 3 | 1 Piscium o053
December  § | Piscium ... (30)| + 1'92 — o7 | et e 50 | 11 Taur s o
1835. 120 Tauri . + 108 — 151
1847
February 4 | & Arictis.......| + 162 — o9y BALC. 12
: . ! 7 . .
April 6 1 Zeay 206 || January 25 {(l’nz_IlI 2 49)} + 259 o000
1836. March 24 | A Geminorum ... - — 39
X ! oo || Maxch 26 | « Caneri...... — o088
QI;;,“ f + o - ;fj April 22 | A? Caneri . — 124
/ = - ; .
May 20 T iy May 23 | v Leonis... + 352
July 23 T 514 | 4255 1848
1837. May 7 | 68 Geminorum .| + 188 up
" June 15| o Libre . F o095 — 16
November 7 | W' Aquarii......| + 110 — 149 J:Xy u o Librm . T 1-27 - Hg
1838. November £ Ceti + 327 | + 068
February 4 | 136 Tawri Fagr | 182 1849.
March ~ 6 | Caneri e v e 5 o —— o .
April { | 47 Geminorum .| — 137 — ag6 | Jumuary 5 & e 3 b et
October 29 | 20 Piscium + 067 g2 BTG i
December 27 : — 687 (Bradley 61 9) — 204 — 463
. =St . A. C. 13 .
—336 (Pm Iv 102y f| T3 =294
IR P (830 1) 4 iu6 a3
1839. cbruary 27 (Br'uﬂey 381) 4 -
Tauri - — o
February 23 | 47 Geminorum ..| — 016 — g | Meeh 20 o ° 34
ay 21 |7 Loonis........| — 328 — 58 1850,
October 19 | 96 Aqua + 137 “ia -
1840, January 23 — 684
40 — 337
Junuary 16 | 136 Tauri . + 003 — 256 Cva
June 3 |9 Caneri ol =136 — 395 &4
1841 — 362
41 March 23 — 202
August 29 | 0 Capricomi....| + 174 — o085 | August 14 +o
Decomber 18 | p Aquar A 17 || December 17 — 278

John G. Wolbach Library, Harvard-Smithsonian Center for As
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TABLE IL, PART IL—CORRECTIONS T0 THE MooN’s TABULAR SEMIDIAMETER GIVEN BY DISAPPEARANCES OF STARS AT
e Dark Livs—concluded.
Correction Correction to Correction | Correetion to
o
Year and Day. Name of Star. assumed adopted Year and Day. Name of Star. assumed adopted
ghemi | Semidiameter. gt Semidiameter.
1851 Y Y " 1857. “ “
January 15 | * Orionis . +529 | + 270 April 2 | A Caneri . —519
68 Orionis . + 203 May 6 — 049
March 13 | d! Caneri — 326 | May 27 +osy
. 6 Cancri — 275 || June 2 — 389
April 6 | m Tauri. — 187 | October 26 — 283
1852 October 28 | 70 Aquuu . - 193
- November 27 | ¢ Piscium .. + 252
February 3 | 63 Geminorum ..| + 2°21 — o038
September 24 | 29 Aquari : — 5 1858,
October 24 | 30 Piscium + o037 —222
33 Piscium .....| —o'14 — 273 || February 20 | 20 Tauri | —713
February 25 | 83 Caneri . —178
1853, April 25 | 28 Virgi . —o71
May 20 | 95 Virginis + 041 May 18 | 83 Caneri . — 106
« Virgi 180 || May 19 | Regulus . . —222
May 22 | B Seory + 6106
B.A. C. 5831 | 1859
July 17 |1 (Brad, 2182) =30z
October 14 | 33 Piscium ... .. + 055 pril 13 | 37 Sextantis ... + 085
185, December 8 | 23 Tauri ,...... — 490
4 — 7
February 7 | 121 Tauri...... — 1253 — 181 . — 5
April 4 | ¢ Geminorum ...| —og2 — o020 . - 5
May 6 | i Leonis ... — 280 — 208 86
September 3o | » Sagitta — 198 — 126 1860
A Sagitta — 368 — 296 || January 4 | 17 Tauri — 586
19 Taur — 471
1855, 20 Tauri — 461
April 23 | A Caneri — 437 365 || February 28 | 19 Tauri — 646
October 24 | o Piscium . +129 | + 201 16 Taur — 581
1856. 20 Taur — 547
: March 4 | ® Caneri —2'96
January 12 | 27 Piscium . —r22 — 129 || March 5 .s Leonis ... — 134
29 Piscium . — 14y | — 151 A.C. 334 : 1o
March 13 | 136 Tauri . — 433 — 440 (Bmd 1373) 4
TABLE IL, PART IL—CORRECTIONS 10 TE MoON’S TABULAR SEMIDIAMETER GIVEN DY DISAPPEARANCES OF StTaks AT
e Brieur Liue.
1831, u " P 1835, “
October 21 December 4 | + Tauri .
October 23 + 449 | + 190 December 10 | 7 Leonis.
+19 — o060
. + 361 | + 102 1836,
Aldebaran + 103 — 156
December 22 | Regulus. ... + 189 —o70 | January 12 +535 | +274
183a. . +334 | +075
} March 6 — 438 — 697
January 25 |y Libre ...vuli| +2°96 | + 037 June 29| a baommn veed| =198 — 457
Scptember 1 | Al Tauri. . +286 | + o027
1833,
|| September 6 1837,
i| December 31 — 028 — 287 4
1834 March 26 +450 | +r91 B
E - August 21 — 036 — 293
| Juy 21 | ¢ Capricorni ....| + 393 | + 134 September 14 | 27 Piscium .
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124} COMPUTATION OF MOON’S SEMIDIAMETER FROM OCCULTATIONS
TABLE IL, PART I[L.—CornzcrioNs 10 Tie Moox’s TABULAR GIVEN BY Di OF STARS AT
THE Brienr LiMp—concluded.
Correetion Correction to Correction Correction to
Year and Day, Name of Star. ussl‘\mr.‘d ‘adopted Year and Day. Name of Star, assumed adopted
deter, Semidiameter. et Semidiameter.
1839. " " " 1853, " " "
September 23 March 28 | £ Scorpii . —2
Septewber 26 1855
20 Tauri March 5 |  Virginis s S..| —781 — 709
—oz29 | +043
1840- August 30 | o Plsclum . —ogz — o0
April 11 | » Leonis — 344
October 13 | 19 Tauri — o3g 1856.
20 Tauri . + 008 March 26 | Antares. — 723 — 651
1842, September 20 | 136 Tauri +375 | +447
October 23 | 132 Tauri — 294 — 553 1857.
1843. October 6 | 27 Tauri +o0
November 11 | ¢ Geminorum ... December 4 | y Caneri — o33
1858,
1846. R s
— oo
May 1| @ Seorpii ... + 7706 | + 447 vgust 3o e
1847. November 22 + o'10
June 1 |p Sagittarii .....[ +3o1 | + o042 1859
1848 September 21 + 231
August 21 | y Tauri 4542 | +283 October 14 — 203
Auvvusc. 22 | 111 Tmm. + 453 | + 194 — 523
September 15 | & Ce — 253 — 512 || November 8 — 14
November 15 — 347
1849. 6
September 5 | » Piscium. +569 | +310 186o. .
September 8 | 62 Tauri +380 | + 121 September 6 | 27 Tauri . — 438
November 29 | y Tauri — o085 — 344 28 Tauri. — 102
1831,
October 21 | £2Ceti.........| No cause of error can be found.......eerersrsnseenseeeenenss| +1667 |4 1408
1833.
(The factor of ¢ is o 451 it seems probable that in this obser-
September 6 | i Tauri.........|d  vation, as well as in that of reappearance, there is an error o| +27°89 |+ 2530
of 1™, but none can be found .....iiiiiiiiiiiiiiiiiien
1837.
- The error of Moon's place at Madras, used here, does not agree | .
September 14 | 27 Piseium ...+ " eIl with that at Cambridge. . eeeeraeeane | T1OPS | 74
1843,

November 11 | ¢ Geminorum ...| No cause of error can be found. ...ouevvvrreeanirueeneneanes| + 14714 |+ 1155
TABLE IL, PART III.—CorrEctions 10 TiE Moon’s TABuLAR § GIvEN BY Ri OF STARS AT
aE DARK Lias.

1831, " " 1833. " " "
October 21 | & Ceti September 6 | + Tauri .
October 23 — 403 | December 31 | » Virginis . —372 —631

— 305 83
Aldebaran . — 45 1834
1832 February 24 | v Virginis — 103 362
. April 24 + 894 | +635

January 25 |y Libt@........| =101 — 360 || July 21 — 3202 — 461

John G. Wolbach Library, Harvard

Center for A
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TABLE II, PART IIL.—CoRRrCTIONS TO THE Moox’s TABULAR GIveN oY R oF STARs AT
Tk DARK Lits—continued.
Cnrr:zlicm Correction to Correction Correction to
Year and Day. Name of Star. assumed adopted Il Year and Day. Name of Star. assummed * adopted
diameter, | Semidiameter. goomie | Semidiameter.
1835. P P B 1850. P P
February 19 | o? Scorpii ...... June 1| 42 Aquarii ... — 165
December 10 i B.A.C.845 |
October 21 Gt +233 — o026
(i Ceti)
1836.
oo 1851,
2 — 1 3
Tiooary 12 27 386 | yanuary 17 | 0 Canari
June 29 + o8 — p-gy || September 14 | u Ceti . — 032 - 2:g1
1837, 1852.
March 26 - — o3y || Februnry 11| @Libre........| +o72 — 187
August 18 — o015 — 274
September 14 | 27 Piscium 1853,
March 6 —-
1838. e e
April 12 | g Libre.ou.on..| + 178 — ogy || March 28 . + rot
August 29 | 48 Geminorum .. — o093
September 20 | 38 Arictis ...... —¢
183g. p 490
g 25 854,
September 26 Do ot .
! September 19 | i Leon — 1o — 108
October 11 — 449 — 377
December 10 | . §
| el
October 13 | 19 Tauri — o059 —a58  Loeonis How | T
20 Taur — 237 — 496 1855.
16 Tauri | =308 — 587 .
_ April 7 | 3 Sagittarii + 430 | + 502
1842, August 30 |'o Piscium.. ~ 59 — 447
November 22 | @ Caneri.......| — 164 — 423 1856.
843, March — 21 —22
1843 . March U e *
44 It
August 12 | g Piscium ......| — o050 — 309 | September — o099 — 0'66
1844 1857.
August 1 | 16 Piscium — 306 — 565 | Jam -3
September 29 | p* Arietis. . + 068 - 1'91 Jul;nry o
1845. + 286
August 20 | 2 Piscium. . + 21 — oag || August -3
October 20 | E? Orionis. — 103 — 364 || October — 1°00
1846 1858
May 11 | 8 Secorpii . — o35 — 2:94 | February 27 | ¢ Leonis
November g | A? Cancri ... — 034 —2'93 || August z; @ Aretis . . — 186
¥ August 30 i — 121
1847 — 427
7 | Sagittarii 5 o | August 30 — 553
une 1| ¢ Sogittarii + o052 o7 || gt oo i e
1848, 1850,
August 21 | v Tawi + 496 : .
August 22 | 111 Ta . #9% _gior | Soptember 21 | 42 Cancri.... -8
September 15 | £ Ceti.........| —5&75 — 834 1860
1849. Scptember 6 z7 Tauri — 230
f Piscium. . +o2 — 235 | ur 398
Soptember 5 |y Piscium . Tose e d . - s
GREENWICH OBSERVATIONS, 1864 —Avrenpix L >
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{26} CoMPUTATION OF MoON’s ER FROM OcCC
TABLE IL, PART IIL.—ConrecTions 10 THE MooN's TARULAR Grven BY R oF STARS AT
taE DARK Lins—concluded.
Corsection Correction to
Year and Day. Name of Star. _ assumed adopted
- Semi- Semidiameter.
diameter. -
1831. " " "
October 21 | £2 Ceti ... + 838 | + 579
1833,
“The factor of ¢is *424. It secms probable that here, as well
September 6 | & Tauri, as at the disappearance, there is an crror of 1™, but none —23'39 —20g8
' has been found. .
1835.
February 19 | o? Scorpii +1018 | + 759
December 10 | 7 Leonis. . —1380 —16:3g
1836.
March 6 | » Virginis ...... +1343 | +1084
1837.
. . ssci The error of Moon’s place used here, derived from Madras, . g
September 14 | 27 Piscium ... { doos not agroe with that, derived from Cambridge. ..., | 1029 | 870
1839.
August 25 | 96 Aquarii .....| The Moon's meridian-error is suspicious. . . — go7 —11'66
1851
ary i The elements of the Moon are derived from altazimuth obser-1 | _ . 3
January 17 | 6 Canerd.......... { vation by an inexperienced obSCIVEr. +......rversirnsn } 1o T
1857.
July 7 | o Sagittarii .....| “Perhaps alittlelato” ....ouvuuiineinreiiiiiiiiiiiia, + 835
1858,
«Probably a few seconds late,” but this would make theherr?)r
ebruar i +. Tho timo had been altered 3@ ; it appears that the ob- o
February 27 | ¢ Loonis........ servation was confused, or that possibly another star was 1098
obsorved . TR, v
TABLE 11, PART IV.—CorRECTIONS T0 THE MooN’s TABULAR $ GIVEN BY Ri OF STARS AT
e Brienr Lnm.
Con':nctiun Correction to Corr::ﬁon Correction to
Year and Day. Name of Star. usumﬁrl adopted Year and Day. Name of Star. u:\lmgl adopted
: aoemi | Semidiameter. emic | Semidiometer.
1830, P " ” 1838, ” " "
A.S.C. 516 . . : December 27 | 4 Tauri + 643 | + 384
January 8 {(Bmdleyéxg) + 482 |+ 198 27 Tawri ¥ 483 | + 224
1832. 1839.
February 10 | Aldebaran......| — o115 — 274 | February 23 | 47 Geminorum..| + 404 | + 145
1833, AS.C May 21 |7 Seﬂni + 968 | + 709
o . $.C. 35 . May - 2 corpii
November 25 |{ 55 05005+ w49 | + 590 7 7 | = Scorpi
840.
1834. 1840. -
: - January 11 | & Piscium, + 635 | + 376
April 20 | v Virginis . + 448 | + 18 uary h 8 y
September 14 | ¢ Capricorn + g':s + z-sg April 11 | v Leonis. + 188 — o7
1835. 1841,
April 6 | « Geminorum ... August 29 | 8 Capricorni ...
1836. 1844.
April 25 | 4 Leonis J 4 325 | + 066 Jonuary 2 | = Tauri — 056 - 31
July 23 | & Scorpii . g+ 468 | + 209 April 1 | e Leonis + 624 | + 365
1837. . 1846.
November 7 | ' Aquarii......| 4 2:23 — 036 || September 1 | p! Sagittarii.....

John G. Wolbach Library, Harvard-Smithsonian Center for Ast
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TABLE 1L, PART IV.—CoRRECTIONS TO THE MoON'S TABULAR SEMIDIAMETE

e Brigur Liis—concluded.

R GIVEN BY REAUPEARANCES OF STARS AT

Cnrrt:tion Correction to Cvﬂfctinn Correction to
o
Year and Day. Name of Star. mum.eﬂ adopted Year and Day. Name of Star. assumed adopted
s, | Semidiamete. G | Semidiameter.
1847 " u u 1856. u u M
March 24 | A Geminorum ...| — 0’96 — 355 || March 13 | 136 Tauri ... + 715 | + 708
1848, une 5 | ¢ Geminorum
48 June 16 | Antares. —63; — 644
January 16 | Aldebaran......| —ovo — 329 a5
May 7 | 68 Geminorum . March " 8
May 11 | d Leonis 4362 | + 103 ’ ;
July 11 | 0 Libre . +356 | + o097 May 6 | Spica... +od
1840 1858.
- Fobrumry 19 | ¢ Arietis + 54
January 5 | 61 Tauri : + 729 February 20 i + 005
62 Tauri 2 + 308 — 103
March 29 | 111 Tauri . + 483 | 4224 + o1z
May 18 + 201
1850, May 19 | Regulus.." * 566
January 23 +1'53 185
oot | December 8 | 23 Touri + 227
e 16 Tauri
1853. 17 Tauri ... + 4706
May 22 | @ Scorpii ...... + o3t Zgn}‘:‘f“ . + H
1854. 27 Tauri + 1°55
April « Geminorum ...| —o'to | + 062 1860.
Sepfember 3o | @ Sagittarii February 28 | 19 Tawri .. +377
A Sagittarii ....| + o044 | + 116 16 Tauri — 2'10
1856. 20 Tau o83
g March 4 | & Caneri + 031
January 12 | 27 Piscium March 5 | 18 Leonis . + 336
29 Piscium .....| +6%68 | + 661 May 2 | ¢ Virginis.
1835. u u "
April 6 |  Geminorum ...| A little distance from the MOON .. .. vuvevvenneneuennenns | +103g | 4780
1839.
May 27 | = Scorpii....... Doubtful 5 €louds .. vvuevnereuninens [T e +1252 | + 993
1841.
August 29 | 6 Capricorni .... + 1123 | + 864
1846.
September 1 | p! Sagittarii..... + 1393 |+ 11034
1848.
May 7 | 68 Geminorum .| Doubtful ............ B N +19'39 |+ 1680
1854.
Soptember 3o | « Sagittarii..... — 1021 — 949
1856.
Junuary 12 | 27 Piscium ... + 1490 |+ 1483
Juno 5 | ¢ Geminorum ...| Separated from the Limb ...... e TP +zg2 |+ 12735
1857.
March 8 | 37 Loonis ......| Separated from the Limb ... ........ocuveueennns + 821
1859.
December 8 | 16 Tauri.......| Scparated from tho Limb ..v....vveuiuirienennnn e + 1308
1860.
May 2 | ¢ Virginis ...... Separated from the Limb ...v.ovvuiiininiiiiniis s +772
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