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XXVIIL.  On the discordances between the Sun’s observed and
computed Right Ascensions,as determined at the Blackman-street
Observatory, in the years 1821 and 1822 ; with Experiments to
show that they did not originate in instrumental derangement.
Also a description of the seven-feet Transit with which the obser-
vations were procured, and upon which the experiments were
‘made. By James Sourn, Esq. F.R.S. Communicated
June 1, 1826.

Read June 8, 1826.

In presenting to the Royal Society the following pages, I
“am well aware that some apology is necessary ; the subject
however to which they refer being intimately connected with
the progress of astronomy, I am induced to hope that the
Society will still receive with indulgence, what would long
since have been communicated to them, had other astronomi-
cal pursuits allowed me the opportunity.

That the sun’s right ascension, found by observation, fre~
quently disagrees with that afforded by calculation, astrono-
‘mers I believe now generally admit ; an opinion however has
been as generally entertained, that the discordances were the
results of instrumental inaccuracy, occasioned by the effects of
the solar rays upon certain parts of the instrument; hence
observations of the sun have fallen into disrepute, whenever
an accurate knowledge of the time is the object of research.

As, however, there is nothing which more impedes the
advancement of science, than opinions too hastily adopted,
it may be worth while to inquire whether practical astronom 5
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really merits the above reproach; the investigation will be
tedious, but I trust it will be satisfactory.

The transit instrument employed for the purpose was made
for me by Mr. TRouGHTON ; its object-glass is four inches in
clear aperture, its focal length seven feet two inches; and as
far as the just proportions of its parts are concerned, it is re-
garded by him, as his happiest production. Experience having
also shown that it is one which future artists will do well
to imitate, a brief description of it will perhaps be grateful
to the Society.

The instrument in its general construction is similar to that
of the ten feet transit, which was in the year 1816 erected at
the Royal Observatory at Greenwich; there are however
some trifling differences, which will be mentioned hereafter.

In Plates XVI. and XVII. figures 1 and 6, the instrument
is shown on a scale of one-twelfth of the real dimensions.
The telescope (as well as the axis), is formed of conical
tubes, the extreme ends of which are determined by the
diameter of the object-glass, whilst the larger ends take
their dimensions from that of the spherical centre piece, which
forms a base for them to rest on. In the two figures just
referred to, the centre piece has nearly four-sixths of its sur-
face covered by the four truncated cones of the axis and tele-
scope ; Jbut it is not rendered weak by the perforations made
in it, those in the direction of the telescope being but a little
more than tAhv‘e radius of the object-glass, whilst those in the
direction of the axis are no larger than is required to transmit
the light of a lamp placed near the end of the axis, unin-
terruptedly to the central illuminator. The figures 1 and 6
of Plates XVI. and XVIL do not at all show how the four
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principal parts of the instrument are united to the sphere,
but figures 8 and g of Plate XVIII. will illustrate a description
of what is hitherto peculiar to the Greenwich transit instru-
ment and mine. -

The ends of all the four cones, where they join the sphere,
are strengthened by circular pieces of cast brass ; these pieces
extend full three iv.ches into the lengths of their respective
cones, into which they are soldered and pinned ; they are
turned concave in front, so as to fit the surface of the sphere,
into which they are rabbeted, and serve to keep the opposite
branches of the axis and telescope straight, and at right angles
with each other. To these brass pieces are attached broad
and strong rings, for the reception of the screws which bind
the whole together. .

The four branches of the axis and telescope are solely
united, by what Mr. Troucuron calls, tension bars; these
bars pass through the sphere, six of them in the direction
of the axis, and four in that of the telescope. They are
arranged at equal distances between corresponding parts,
care being taken that those of the axis do not obstruct the
rays of the object-glass, and that the illuminator is not sha-
dowed by those of the telescope. The tension bars screw
into the rings of the brass pieces above described ; they have
at one end a fine screw, and at the other a coarse one; the
fine one is made about twice as long as under other circum-
stances would be required : and there are holes in the sphere
at proper distanees, through which the bars can pass freely.

To connect these various parts, let the fine screw ends of
the six bars of the axis be screwed into their proper rings as
far as they will go; then pass the bars through the holes in
the sphere, and pressing the cone home upon the rabbet
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retain it there: now address the other cone to the coarse
screw ends of the bars, and by turning these in the direction
of unscrewing, they will screw into their rings, and bring up
the other cone to its bearing, with a power equal to the
difference of the ranges of the two screws. The tubes of
the telescope are united to the sphere and to each other in
the same manner ; but to perform this operation, it is neces-
sary to pass the hand into the sphere, for which purpose
there are two apertures, with moveable caps left in the middle
of its two uncovered parts : the tension bars are acted on by
a capstan pin, small holes having been drilled in the bars to
receive it. The above caps are covered with platina; on
one of them is engraved an inscription, and on the other the
maker’s name. By the above mode of joining the principal
parts, the bars may be stretched, and the sphere* even com-
pressed to any extent short of that, which would occasion a
permanent alteration in the length of the former, or in the
figure of the latter; a thing which Mr. TroucHTON con-
siders would perhaps not take place with a force equal to a
ton of weight. How much such a connection must be better
than any that could be effected by binding together the
exterior parts, to use the emphatic language of our illustrious
artist, ¢ every one who is gifted with mechanical intellect
will readily determine.”

Plate XVIIL fig. 8, is a section through the axis, and ex-
hibits the six bars which bind together, the.cones of the axis,
and also the places of the four, which are perpendicular to
them, and which connect the tubes of the telescope. In
Plate XVIIL fig. 9, which is a section through the telescope,

* That every part of the sphere, should possess a powér of resistance, as uniform

as possible, extreme precaution was employed, in turning its interior surface, so as
to render it concentric with the exterior.
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the bars of the telescope are shown lengthwise, whilst
those of the axis are perpendicular; in both figures the
illuminator is shown, in one the polished surface, the back
of the plate in the other; in each’it is seen under an angle
of 45° the elliptical perforation appearing as a circle. The
removal of the inscription pieces having afforded the drafts-
man but a limited view of the interior of ‘the sphere, the
parts are not represented with precision ; but- nevertheless
may serve well enough to elucidate the preceding description.
" In Plate XVII. fig. 6, extending from the cones of the axis
to those of the telescope, will be seen four tubes or braces,
attached to the former about twoinches from the pivots, and to
the latter about ten inches from the centre piece; these are so
placed as to exert but a very slight pressure, and although
deemed by Mr. TroucHTON essential in the Greenwich
instrument, were considered unnecessary in mine, and for
the diminution of expence, would have been omitted but’ for
my interference ; in the Greenwich transit they were applied
to.counteract any disposition to flexure, when the instrument
was directed to the horizon ; and although the greater length
of the Greenwich instrument, would render sich an effect
more likely to happen than in mine, still, as I had never
heard ‘the Astronomer:Royal speak but in terms of .the
highest .commendation of Ass instrument, I. deemed it con-
sistent with good sense to profit by his experience. |
~"Until ‘the Greenwich transit was constructed, the method
of placing the telescope to the required altitude, was by means
of a semicircle fixed to one of the side pieces, and an index
clamped to the pivot of the axis, the vernier of which pressed
slightly upon the former. The index in this arrangement is
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very liable to be disturbed on reversion of the axis, and when
the object-end of the telescope accidentally points below the
horizon : also, after the index is set, should the position of the
telescope be deranged before the observation is commenced,
reference must be again made to the divisions of the semicircle ;
and should the accident occur whilst the star is passing the
wires, the observation will be lost. The apparatus to remedy
these inconveniences is seen in Plate XVI. and XVII. figs. 1
and 6, but better in Plate XVI. fig. 2, which is drawn to a scale
half the dimensions of the original, It consists of two complete
circles, firmly attached to the eye-end of the telescope ; each
circle is provided with two opposite verniers, subdividing its
divisions into minutes of a degree; the indices have clamps
and slow moving screws, and microscopes are attached to the
verniers : a spirit level is also affixed to the index of each
circle, whose range of bubble corresponding to one minute,
is about half an inch. When this apparatus is adjusted, on
the vernier being set to the place of a star, and the telescope
moved round till the bubble stand in the middle of its range,
then will the star traverse the field between the two hori-
zontal wires.* Hence it is evident, that should by accident
the telescope be moved before, or during observation, the
merely restoring the bubble to the middle of its range, will
again present the star to the observer’s view, without any
reference to the divisions. But it is often of importance to
observe the transits of stars, one of which, in right ascension
differs very little with the other ; as for instance, Capella and
Rigel ; here the index of one circle may be set to the first
star. whilst that of the other may be placed to the second ;

# ‘These wires are distant from each other, about four minutes of a degree.
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and when observations by direct vision, are to be compared
with those obtained by reflection, the index of the one, will
point the telescope to the direct place of the star, whilst that of
the other, will present the instrument to its reflected image.

Figures 3 and 4, of Plate X VI. exhibit the side pieces and Y*

“in which the pivots of the axis rest ; the plates which are semi-
circular, are imbedded in the stone piers, and are firmly
screwed into them. Figure g, represents the eastern plate, in
which the adjustment for the level of the axis is made: a
piece, of which the upper end is formed into a Y, is moveable
perpendicularly, but well secured from motion in every other
direction ; the means of gradual adjustment are brought about,
by a piece having a short cylindrical part in the middle, at the
upper end a fine screw, and at the lower end a coarse one;
the fine screw works in the moveable piece, and the coarse
one in the fixed plate; the cylindrical part being perforated
in many places, enables it to be acted upon by a capstan pin,
and thus an effect equal to the difference of the two screws,
is produced. This last part, because easy of description, was
not brought under the view of the draftsman, by removing
the covering plate; a slit in it however exposes two or three
of the capstan holes of the differential screw.

Fig. 4, Plate XVI. shows the western plate, the general out-
line of which corresponds with that just described; the motion
of the Y piece is here only horizontal, for the purpose of plac-
ing the instrument in the meridian. The adjustment is effected
by means of two screws, which work in the opposite sides
of the moveable Y piece, and whose heads abut against the
fixed plate To produce motion in the Y piece, one of them
must be screwed, and the other unscrewed; but in order

MDCCCXXVI. 3 K
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that the screws might be both moved at the same time, by
equal quantities, and when the observer’s eye is at the
telescope, there is a system of pinion work, the handle for
which adjustment is seen in Plate XVII. fig. 6, hanging down
close to the inside of the western pier. In the formation of
the side plates very great attention was paid to render them
steady in themselves, as also that their respective adjustments
should not disturb each other.*

~ Fig. 5. Plate XVI. is a bird’s-eye view of the head of one of
the piers, and was meant chiefly to show the apparatus for re-
lieving the pivots of the axis, and Y*, from a great part of the
weight which would otherwise bear upon them. Immediately
behind the adjustable Y piece, but rather broader, is a plain
piece of brass, having a Y cut in its upper end; a lever also
is seen, one extremity of which passes into a hole made in
the Y piece just alluded to, whilst the other end carries a
weight ; the bar of the lever is expanded into a circle, whose
centre is about one-third of the lever’s length distant from
the pivot of the axis. The circle is sufficiently large to admit
the illuminating lantern ; in its diameter at right angles to
the direction of the lever are inserted two steel screws, whose
blunted points are hardened and polished; these rest on
hardened and polished steel planes, which are let into the
stone pier, and together form the fulcrum in a manner not

* How completely this desideratum has been attained, it is only necessary to
remark, that on the gth of May, 1822, the western side plate was removed from its
pier, in order that Mr. TroveHTON might apply to it, the pinion work just alluded
to; on the 19th of the same month it was returned to me; and although not even
an approximate meridian mark was at my command, still, by one observation of
the pole star on the same evening, the instrument was placed so nearly in the plane

of the meridian, that by the subsequent transits of Arcturus and « Librz, its ex-
meridian position could not be detected.
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unlike the common balance. The weight is a circular thick
plate, or short cylinder, and is hooked on to the end of the
lever; it is made hollow, with an opening upon it’s superior
edge, allowing small shot to be introduced at pleasure, ac-
cording as it is wished that the instrumental portion of the
pivot, as also the instrumental Y piece, should be more or
less relieved. A reference to fig. 5, Plate XVI. will render all
this perfectly intelligible.

Fig. 7, Plate XVIL is a perspective view of the eye end of
the telescope, in which many of the parts above described
are differently, and some of them better seen. Inita micro-
meter is shown, which moves a plate contiguous to that in
which the five transit wires are inserted; one wire is con-
tained in the moveable plate, and is intended to facilitate the
observations of Polaris, and other juxta polar stars.

In fig. 6, Plate XVIIL. on the eastern side of the telescope,
is seen projecting from it a finger screw ; this gives motion to
an apparatus within the tube of the telescope, for regulating
the quantity of light projected from the illuminator upon the
transit wires of the instrument.

The instrument was placed upon its piers on the 6th of
June, 1820, and on the day following a series of experiments
was begun, to find, if possible, any defects which might
invalidate the accuracy of observations hereafter to be made
with it ; the permanency of the side plates, and of the Y pieces
contained in them, was incessantly scrutinized ; observations
by reflection and by direct vision were compared ; continual
reversions of the instrument were made ; constant examina-
tion of the horizontality of the axis, after every alteration of
instrumental position, was never omitted ; and the state of its
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collimation was frequently ascertained.* The results having
satisfied my astronomical friends as well as myself, that the
instrument fulfilled all the required conditions, further expe-
riments were deemed unnecessary ; and on the 5th of August,
the instrument being relieved from its two months’ «torture,”
was prepared to grapple with the delicate observations for
which it was designed.

The character which the instrument acquired shortly after
its erection, four years’ subsequent experience has unequi-
vocally confirmed ; and exclusive of the property which it is
the object of the subsequent pages to investigate, I know not
whether most to respect it, for the wnusual accuracy with
which it obeys its adjustments, or for the exireme pertinacity
with which it retains them.

The object glass of the Greenwich Transit instrument is
five inches in clear aperture ; its focal length is 10 feet; its
horizontal axis, including the pivots, is g feet 10 inches; in
the focus of the object glass are seven fixed wires, and two
moveable for micrometrical purposes; the semicircles at the
eye end of the telescope, being insufficient to enable the

* The proximity of lofty buildings to the north and south of my Observatory,
rendering it impossible to erect any object to perform the offices of a meridian
mark, an apparatus was planted upon the top of my house, enabling me to examine
the collimation, by the flag-staff on Severndroog Castle. The trouble, however, of
frequently repeating the operation became so considerable, and from unfavourable
state of atmosphere, occasionally so unsatisfactory, that sidereal observations were
recurred to, generally of Polaris, and of a small star about §4 minutes from the
pole: these, particularly the latter, offer severe tests for the accuracy of the adjust-
ment; and where the instrument can be reversed, without risk of deranging its
horizontality, (as is the case with mine,) no error of collimation, sensible to observa-
tien, need remain uncorrected.
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observer to direct the instrument to the reflected image of a
star, a divided circle two feet in diameter, is attached to one
end of the axis; the pivots, originally of hard bell metal,
having suffered an alteration of figure from constant use, were
removed during the spring of last year by Mr. TroucHTON,
and others, made of hardened steel, inserted in their stead.
There is no apparatus whereby the observer, whilst making
sidereal observations, can communicate to the instrument,
azimuthal motion.

With these exceptions, the Greenwich Transit is the same
as mine ; the description therefore given of the one, will
convey nearly an accurate idea of the nature of the other,

The computed Right Ascension of the Sun, with which his
Right Ascension as determined by observation, will be com-
pared in the subsequent pages, is that given in the Nautical
Almanac and Astronomical Ephemeris for the respective
years, where it stands computed for the meridian of Green-
wich ; the comparisons, however, being those arising from
observations made at another station, viz. Blackman-street
Observatory, it becomes necessary to inquire, how far equa-
tions can be found, adequate to reduce the sun’s right ascen-
sion computed for Greenwich, to his right ascension when on
the meridian of Blackman-street. This is a matter which
observation must decide.

Tables I. and II. show various right ascensions of the sun
observed in Blackman-street during the years 1821 and
1822 ; the former presents sixteen, the latter nineteen transits
of the sun made on consecutive days; the maximum differ-
ence between the observed daily motion in right ascension
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and the computed daily motion in right ascension, is 26 hun-
dredths of a second in the one, and 22 hundredths in the
other ; in the fotmer table the mean difference of sixteen
comparisons is only 4 hundredths of a second in time, whilst
in the other it is only g hundredths. Hence, there can be no
doubt, that we may safely enough employ the computed daily
motion in right ascension, to arrive at accurate corrections of
the sun’s computed right ascension, for the differences of
longitude of the two observatories.

Tables III. and IV. contain the sun’s right ascension com-
puted for the meridian of Blackman-street, on such days as
the sun’s transit was observed there, during 1821 and 182¢,
also the equations employed for the purpose; the longitude
of Blackman-street Observatory being 21.76 seconds of time
west of the Royal Observatory at Greenwich.

Tables V. and VI. exhibit the difference between the sun’s
observed and computed right ascensions, as determined in
Blackman-street during the years 1821 and 1822; these
require explanation.

The Observatory being situated in one of the principal
manufacturing, as well as in one of the most populous, dis-
tricts of the metropolis, the instruments were exposed to the
inconveniences of soot falling upon them, from the chimneys
of the neighbouring houses, steam engines, &c.; and the
transit, from the nature of the opening in the roof, came in
for its full share: to protect its tubes, therefore, from the
ravages of the soot, they were, shortly after the erection of
‘the instrument, covered with green woollen cloth, which being
neatly fitted and attached by buttons, afforded no incumbrance

" during the observations. The openings in the roof to the
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north and south were about 18 or 20 inches in breadth; and
the telescope, when directed to the zenith, extended some
way between the ceiling of the observatory and its roof.
The shutters were so contrived as to be opened in an instant ;
and by a slight frame-work it was very easy to screen all
the parts of the instrument, and also the piers, from the
access of the sun’s rays; it was likewise a matter of the
greatest facility to prevent his rays from falling on the
eastern half of the instrument, whilst the western was ex-
posed to their influence.

Previous to observing the sun’s transit, it was my ordinary
habit not to open the shutter, till his first limb had nearly
reached the first wire of the instrument. This precaution
was uniformly adopted, in the observations of 1821, till the
2ed of August; the consequences are seen by the annexed
differences.

If, however, we adopt the hypothesis, that the mere ex-
posure of the instrument to the sun’s rays during the ob-
servation of his transit (a period about 4% minutes) be
adequate to produce instrumental derangement corresponding
to 8 or g tenths of a second in time, it is fair to expect that
a longer exposure would produce a greater discordance, and
viceversa. Onthe 22d of August, therefore, the western * half
of the instrument was exposed to the solar rays, 18 minutes
before the sun’s centre came to the meridian; the effect,
however, being very inconsistent with theory, on the 2gd it
was exposed 24 minutes ; the mean differences of temperature
of the western and eastern axes, and western and eastern

* By the nature of the roof, and the construction of the interior of the observa-
tory, independently of the shutter and screen, the sun’s rays could not fall on the
eastern brace and axis, *till the sun had nearly reached the meridian; but the
western brace and axis, towards the pivot, were accessible to his rays nearly 13 hour
before noon, provided the shutter was opened.
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braces being 14 degrees, but without any evidence of in-
creased displacement,

On the 24th of August, the western half of the instrument
was exposed 65 minutes before noon, still without any ma-
terial difference ; indeed, if the observations could be relied
upon (which they certainly cannot), to 7-hundredths of a
second of time, the result of this day’s exposure of the instru-
ment, would militate against the hypothesis, that the sun’s
rays have any thing to do with the matter, seeing that the
difference is in the negative sense.

On September 2nd, all the coverings were removed from
the instrument, and it was defended from the solar rays, till
the sun’s first limb had nearly reached the first wire. On Sep-
tember grd, the instrument* without its coverings, was ex-
posed to the sun’s rays, 59 minutes before his centre came to
the meridian ; the difference between the thermometers on the
western axis and brace, and those on the eastern, being nearly
14 degrees, yet the discordance between the results of the two
days transits, is absolutely insensible.

On September the 4th, the instrument was entirely defended
from the sun’s rays. On the sth, the western braces and
axis, also the western half of the centre piece being covered
with black cloth, whilst those on the eastern half were enve-
loped in white, the instrument was exposed 65 minutes before
noon, to the sun’s rays ; thermometers placed under the covers
of the western axis, and western brace, stood 13°.5 hi gher, than
those placed under the covers of the eastern axis and brace ;
vet the discordance between the observed and computed right

# Previously to the shutter being opened, for the experiments of exposure, the
instrument was always elevated to the sun’s altitude ; and it remained so, until the
transit was observed: during the experiments, the windows and door of the obser-
vatory were closed; the thermometers employed, were made by Mr. TROUGHTON.
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ascensions, varies only one thousandth of a second, from the
quantity obtained on the 4th, when the instrument was en-
tirely defended from the solar rays.

On September 24¢th, the instrument was completely screened:
from the sun’s rays; but on the 25th they were allowed to
fall upon the instrument’s western axis and brace, sixty-three
minutes, during a cloudless sky;* yet between the results of
the one day, and the other, there is only a difference of
7 hundredths of a second.

On October 21st and 22nd, the instrument being exposed
to the sun’s rays, thermometers under the black covers of the
western axis and brace, differed on the former day 12° 5 from
those under the cavers of the white axis and brace; but on
the latter, the difference of temperature was more than 16°;
the difference between ‘the results of the two days’ observa-
tions, is nine hundredths of a second : unfortunately, there are
no observations with which these can be compared.

In like manner might we discuss individually, the results of
experiments made on several occasions, during the year 1822 ;
the days however are noted in Table VI. when the instru-
ment was exposed ; and Table VII. details all the particulars
which are essential to the investigation ; to which therefore
the reader is referred, as also for a more circumstantial
account of the exposure of the instrument ‘to the sun’s rays,
during the year 1821.

On looking down the columns of differences, between the
observed and computed right ascensions of the sun, from the

* Experiments during exposure of the instrument, were never commenced, ex.
cept under every probability of success; when however (as frequently happened),

transient clouQs obscured the sun, even but for half a minute, the operations were
discontinued, and the results disregarded and destroyed.

MDCCCXXVI. 3L
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various determinations of 1821 and 1822, exhibited in Tables
V. and VL it will be seen, although the difference is not con-
stant, yet that within two or three days, its amount does not
greatly vary ; by collecting therefore consecutive transits, in
pairs, each of which shall always contain a result, derived
from observation made during exposure of the instrument, we
may probably arrive at some conclusion, which, although not
demonstrative, will still merit considerable confidence. Let us
begin with 1821.

From Table V. 1821.

Instrument exposed, Instrument defended. Difference,

seconds. . seeonds, seconrs,
August 22 | +4 0.755 August 21 | -+ 0.733 + 0.022
Sept. 3 | 40672 Sept. 2| - 0.601 + o.011
f 3 | 40672 41 4 0.661 + o011
—  § | 4 0.660 — 4| 4 0.661 =~ 0,001
s -+ 0.701 — 241 4 0.773 —-0.072

PRSI

L s 2

Mean diff. of the 5 pairs=}{ ~—o0.0058

From Table VI. 182¢2.

Instrument exposed. Instrumer t defended. Difference.
seconds. seconds, seconds,
March 1| 4 o0.030 | February 28| + o.z225 - 0.195
May 21| 40.861 | May 22| 4 0.932 - 0,071
— 1{ 4o0.971 | June 1{ <+ 0.826 + o.145
June 2| 40.826 | June 1| 4 0.826 <+ o.000
—— 2} 40.826 | June 3| 4 0.873 — 0.047
—_— 4 | 40704 | June 3| 4+ 0.873 ~— 0.169
_— 7 | +0.705 | June 6| 4+ 0.927 - 0,222
Decem. 22 | 40,164 | Decem. 23| 4 0.158 + 0.006
Mean diff. of the 8 pairs=| — 0.0691

Hence, in 1821, the mean of 5 observations, obtained when
the instrument was exposed to the sun’s rays, varies from
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the mean of 5 observations, made when the instrument was
entirely defended from their influence, six thousandths of a
second of time; whilst in 1822, the mean derived from 8 ob-
servations made under exposure, compared with the mean of
8 results, obtained when the instrument was completely de-
fended from the sun’s rays, differs sixty-nine thousandths of
a second of time.

The mean therefore of the two series, allowing each, a
weight proportional to the number of observations on which it
rests, is forty-five thousandths of a second of time. Whether
this arise, from error of observation, erroneous computation,
or from instrumental derangement, we have not sufficient
data®* to determine: fortunately, however, the quantity is
very small, and if it really could be brought, to support the
hypothesis, ‘“ that the sun’s rays falling unequally upon the
instrument, occasioned the discordances complained of, *’ it
would lose much of its apparent weight, when it is remem-
bered, that not the ordinary exposure of the instrument to
the sun, but ten times that quantity, was employed to pro-
cure it.

The mean difference however between the observed and
computed right ascensions is /ess under exposure, than when
the instrument was defended ; hence, were it wanted, it might
be called upon as additional evidence, in favour of the con-
clusion which the experiments afford, namely, ¢ that the
discordances between the observed and computed right ascen-

* On referring to page 446, there seems some reason to believe, that the differ-
ences found between the observations of February 28th and March 1st, May 315t
and June 1st, June 3rd and June 4th, June 6th and June 7th, are not the results of
instrumental derangement, nor of erroneous observation. The Greenwich and
Paris observations corroborate our 1st difference ; the mean of the Greenwich and
Paris, supports our zd ; the Paris determination coincides with our 3d; and the
Dublin is nearly similar to our 4th.
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sions, as determined by the Blackman-street observations of
1821 and 1822, were not the consequences of instrumental
inaccuracy.”

~ To obtain however these results, we have been obliged to
recur to the sun’s right ascension, as computed in the Nautical
Almanac; it is therefore possible, that the near coincidences
above indicated, may arise from a balance of errors, between
derangement of the instrument on the one hand, and inaccu-
rate calculation on the other ; we will therefore appeal to ex-
periments, which shall be independent of astronomical tables.

The brightness of the pole star, and the difference of polar
distance between it, and the sun, render it visible in the day
time, throughout the year : during the spring and autumn, it
comes to the meridian about noon ; in the former, at its supe-
rior, in the latter, at its inferior transit; in the one instance,
the sun is about 8° north, in the other as much south of the
equator ; the arc therefore intercepted between the star and
the sun, being about 20° greater in autumn, than in the spring,
observations of the star, will be gotten with greater facility
in the former, than in the latter.

With the ordinary observing power. of 250, the transit of
the star, when very steady, may be determined by my instru-
ment, to half a second of time. If therefore, the sun’s rays
can occasion such instrumental derangement, as may be
easily perceptible by the sun’s transit, we must expect that
their power will be incontrovertibly established, if observa-
tions of the pole star, made under exposure of the instrument
to the sun’s rays, be compared with those made, when the
instrument is defended from them.

Table VIII. shows the observed transits of the pole star,
during the autumns of 1821 and 1823; also the nature
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and extent of the exposure, to which the instrument was
subjected.

Table IX. indicates the portions of time, in which the pole
star passed to the several wires, when the instrument was
exposed to the sun’s rays; whilst Table X. gives the like
information, when the instrument was entirely defended from
them,

Table XI. shows the difference between the intervals of
time, in which the pole star passed to the several wires, when
the instrument was exposed to, and defended from, the sun’s
rays; and the results for two adjoining wires, are as follow :

Seconds.
—0.177
—_—1.25
— 1-991 From the observations of
T o7 1821.

+ 1.25

— 1.00

— 0.87.

+ o0.57

— ©-33| From the observations of

+o.50f 1823.

+ o.501

} _J

Mean = — o0.15
Thus it seems, that the time taken by the pole star to pass

over any two adjoining wires of the instrument, is Jess when
the instrument is exposed to the sun’s rays, than when it is
defended from them, by o.15 of a second; which, when
quadrupled, and referred to the sun’s mean polar distance,
is less than two hundredths of a second of time.
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The quantity is nearly insensible; and considering that an
exposure at least ten times as great, as the instrument re-
ceives during an ordinary observation of the sun’s transit,
was required to produce it, I am led to the conclusion, ¢ that
the discordances between the observed and computed right
ascensions of the Sun, as determined by the Blackman-street
observations of 1821 and 1822, did ot arise, from instrumental
derangement.”

But it may be urged that, although the experiments here
narrated, prove that the differences between the sun’s ob-
served and computed right ascensions, cannot have arisen
from derangement of the instrument employed in obtaining
them, still there may be some peculiarity in the eye, or the
judgement of the observer, which, if it exist at all, will exist
as well in the observations made during exposure, as in those
made, when the instrument was defended. This is a point
which must be cleared up. If the differences really be as
great, as my observations make them, it is fair to expect they
cannot have escaped detection, in other observatories. As
being easily accessible, and better known in this country
than any other, let us appeal to the corresponding observa-
tions, at the Royal Observatory of Greenwich, the Royal
Observatory of Paris, and the Dublin Observatory.

Our Astronomer Royal, having very obligingly transmitted
me a copy of such corresponding observations, as were pro-
cured at Greenwich, the comparison with the Blackman-
street determinations, is extremely easy, the same mean
right ascensions of the standard stars, as also the same cor-
rections, having been used at the two stations.

The Paris and Dubiin results, will require reductions to
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render them comparable with the observations of Blackman-
street, and Greenwich; Mons®*. Bouvarp having, however,
kindly annexed to the Paris observations, the names of the
stars used each day, in determining the clock’s error, and
having also put me in possession of the catalogue used at the
- Paris observatory, to find equations, by which each observa-
tion might be expressed in terms of the Greenwich catalogue,
became only a matter of calculation.

Dr. Brinkiey having likewise been equally indulgent,
the Dublin observations are, by similar treatment, available
to my purpose.

Tables XII. and XIII. contain the sun’s right ascension
computed for the meridian of Paris, on such days as the sun’s
~ transit was observed at the Paris, and Blackman-street obser-
vatories, during 1821 and 1822 ; whilst Tables XIV. and XV.
answer the same purpose for the meridian of Dublin. The
longitude of the former, being assumed as 9™™ 21%* of time
east; whilst that of the latter is regarded as gs™™ go% of
time, west of the Royal Observatory at Greenwich.

Tables XVI. and XVIIL. exhibit the sun’s right ascension,
as observed at Paris, by the Paris Catalogue, in values of the
Greenwich Catalogue; and Tables XVIII. and XIX. serve
the like purpose to the Dublin observations, reduced by the
Dublin Catalogue.

Tables XX. and XXI. show the differences between the
sun’s observed and computed right ascensions, by Green-
wich observations of 1821 and 182¢.

Tables XXII. and XXIII. indicate the differences by Paris
observations ; and Tables XXIV. and XXV. exhibit the dis-
- cordances by Dublin observations.
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Table XX. shows us, that the mean of 31 observations
made at Greenwich in 1821, gave the observed right ascen-
sion of the sun, greater than his computed right ascension,
0.62'7 of a second of time.

And Table XXI. informs us, that by the mean of 45 ob-
servations, made at Greenwich in 1822, the observed right
ascension, was found greater than the computed, o.420 of a
second.

Table XXII. presents us with the mean of 16 observations
of the sun, made at the Royal Observatory of Paris in 1821,
whereby his observed right ascension, exceeds his computed
right ascension, 0.584 of a second.

And Table XXIII. indicates, that by 28 observations made
at the Paris Observatory in 1822, the observed right ascension,
was found greater than the computekd right ascension, 0.558
of a second.

Table XXIV. offers to our notice, 9 observations of the
sun, made in the year 1821, at Dublin ; whereby the observed
right ascension, was determined to be greater than the com-~
puted, 0.666 of a second. ’

And Table XXV. exhibits 15 observations made in 1822,
at the Observatory of Dublin, giving the observed right
ascension of the sun, greater than his computed, by 0.686 of a
second of time. |

The two following Tables will facilitate the comparison of
the results, as obtained at the respective observatories.
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Table exhibiting the Discordances between the Sun’s observed
and computed Right Ascensions, as determined at the Obser-
vatories of Blackman-street, Greenwich, Paris, and Dublin.

1821.

" | Blackman-street. |  Greenwich. Paris, Dublin.
seconds. seconds. seconds. seconds,
June jo | + 0.834 + 0.780 + 0.939
July 9 0.926 0.830 ceeneeas cetetenn
12 0.805 0.690 0.864
18 1.062 0.770 + o0.275 cereeaen
19 ©.978 0.580 0.532 0.811
August 3 0.756 0.670
4 0.654 0.470 cesesaes cereaanns
10 0.897 O.770 | eeevvene | ceveennn
11 0.771 0.470
17 0.594 0.830 | cieieennn
20 0.990 0.660 0.674 | siiiiann
21 0.733 0.940 0411 | ..viee..
22 0.755 0.720 0.688 | ........
23 0.753 0.450 ©.916 0.662
24 0.679 0.570 0.822 0.869
September 2 0.661 0.840 0.812 | ...ea..e
3 0.672 0690 | ..iiee... cesevens
4 0.661 0.650 0.648 ceereeas
[+ 0.660 0.350 0.667 ceecnans
12 o.803 B S
15 0.681 0.570 N T eses
16 0.808 P O
24 L R I N
z5 | - ool B T e

QOctober 2 0.79% 0.550 0.415% 0.357
21 0.729 0.890 . 0.918
22 o.640 0.670 B [

29 0.529 0.410 0.445 0.501
30 0.608 0.640 0.330. | .sieeennn
November 6 "~ 0.566 0.610 0.366 ceeeeees
December 2 0576 | coeveiee ool cees ceereeas
4 0.623 o.610 + o0.417
5 0.423 0090 | ...ea... Ceeaeeen
6 0.564 0.goo ceseiees 0.569
8 0.453 0.370 | veeeienn | ... ceaes
11 | 4 0.503 + o0.380 Lee eaas + o.419

MDCCCXXVI., s M
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Table exhibiting the Discordances, between the Sun’s observed
and computed Right Ascensions, as determined at the Obser-
vatories of Blackman-street, Greenwich, Paris, and Dublin.

1822.
Blackman-street. Greenwich. Paris. Dublin..
seconds. seconds. seconds, seconds,
January 15 | 4 0.476 + o.180 + 0.072 ceereae
16 0.500 0440 | eaeeens .
February 21 0.603 0.340 0.637 ceeraaes
23 0.379 0.230 0.370 | ... oee
24 0.579 0.000 | cieveens
28 0.225 + o.150 o.610 ceseneas
March 1 0.030 ~— 0.100 0.436 ceseaens
April 30 0.71§ + o.300 0.173 ceenaaas
May 1 0.70§ 0.230 0.466 + 0.672
21 0.861 0.790 0.490 0.913
22 0.932 0.590 1.084 0.865
24 0.597 0550 | ...l . 0.777
27 0.983 0.670 cevoanne | eeneaaes
31 0.971 | 0.330 0.771 Ceeeeenes
June I 0.826 0.480 0.233 0.630
2 ©0.826 0.570 0.627 cerenens
3 0.873 0.430 0.819 0.806
4 0.704 0.460 0.631 eeeaaane
6 0.927 0.680 0.606 1.007
Vi 0.70% 0.320 1.137 0.727
2z. 0.694 0.570 cesrenes 0.752
July 4 0.879 cescaees 0.605 ceetanns
7 1.095 0700 | eeereies | seeenenn
10 0.974 crieeane 1.081 ceeveene
31 0.889 0.430 B PP
August 1 0.670 o.310 0.972 cerasees
2 0.812 0.570 0.868 0.722
3 0.736 " 0820 | .eeeeen P N
4 0.697 0600 | cieenenn sevesens
8 0.834. 0,420 | ceevennn RN
9 0.864 | secenane | eeeenens 1 seeiaenn
17 0.665 0.460 0.384 esrenees
18 0.743 0.420 0.351 | eeiiennn
19 0.563 0.150 0.535
21 0.576 0.540 0.372
October 14 | = 0.633 F O T
November 4 0.430 0.320 | aevenens ceesaaes
9 0.367 0.000 ceenanas ceenan .
13 0.342 0.310 csseanes
14 0.432 0320 | ciieienn 0.301
26 0.30% 0.412
29 0.467 0.480 PR
December 6 0.543 0.540 0.383 seetrane
7 0.525 0.470 0.667 0.658
8 0.395 0.590 | ceeceans N
22 0.164. 0.370 0121 | Leee.. .o
23 0.158 0.280 P
26 0.372 0.410 0.159 4 0.552
28 0.279 0.390 -+ 0.447 vesesaas
30 | + 0492 -+ ©.800
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Hence we find for 1821,
(That g1 observations made in Blackman-street,
gave the sun’s observed right ascension, greater  conds.
than the computed, - - - - 0.708
% And by g1 correspondent observations at the Royal
Observatory of Greenwich, the observed right
ascension, was found greater than the computed, 0.62%

[ That 16 observations made in Blackman-street, gave
the sun’s observed right ascension, greater than
the computed, - - - - - 0.736
J And that 16 observations on corresponding days,
made at the Royal Observatory of Paris, de-
termined the observed right ascension, to exceed
the computed, - - - - - - 0.584

[That g observations made in Blackman-street, found

the sun’s observed right ascension, greater than

his computed right ascension, - - - o046
And that 9 correspondent observations made at

Dublin, found the observed right ascension,

greater than the computed, - - -  0.666

A

And during 182¢,
(That 45 observations made in Blackman-street,
determined the sun’s observed right ascension, seconds.
to be greater than the computed, - - . 0608
< And that 45 observations made at the Royal Obser-
vatory at Greenwich, on corresponding days,
gave the observed right ascension, greater than
. the computed by, - - - - - 0.420
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{ That 28 observations made at the Observatory in
Blackman:street, found the observed right as-  jcong
cension, to exceed the computed, - - - 0632

And that by 28 corresponding observations at the
Royal Observatory of Paris, the observed right
ascension, was determined to be greater than

( the computed, -~ - - - - - 0.558

(That by 15 observations in Blackman-street, the
observed right ascension, was found greater
than the computed, by - - - - o0.6g93
T And that 15 correspondent observations made at
the Observatory of Dublin, the observed right
L ascension, exceeded the computed, by - - 0.686

Seeing therefore that results not materially differing from
the Blackman-street determinations, are derived from the
Greenwich, the Paris, and the Dublin observations, it is rea-
sonable to conclude, that the discordances between the ob-
served and computed right ascensions of the sun, as found
by the Blackman-street observations, did not arise from any
peculiarity in the eye, or judgement of the individual em-
ployed, in obtaining them.

We have however hinted in a former part of this memoir,
that the differences as determined in Blackman-street, were
not constant; and by reference to the preceding tables, dis-
cordances amongst them, to an amount far greater than can
be attributed to erroneous observation, will readily be de-
tected ; hence, an investigation into their nature, becomes de-
sirable ; this, however, would lead us into an inquiry beyond
the purport of the present communication ; which, besides a
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brief description of an admirable instrument, was intended
chiefly to show, ¢ that the discordances between the observed
and computed Right Ascensions of the Sun, as determined at
the Blackman-street Observatory, in the years 1821 and 1822,
did not originate, in instrumental inaccuracy.”

I hope however ere long to show, to the satisfaction of the
Society, that the source of the discordances, must be sought
for, in the imperfections of the Solar Tables.

JAMES SOUTH.

Sloane-street, No. 132,
May 24, 1826.
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Table 1.
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To show the Differences which exist, between the Sun’s observed
daily motion in Right Ascension, and his computed daily motion
in Right Ascension; (by Blackman-street observations.)

1821,
S rremsone 2 | otonin T &. | moton in T [servec and sompl.
h, m s m. s. m, s, EN
July :g ;g'? i‘:?;g} 4 0.916 4 1.000 -—0.084
August i g gé 18(6):;} 3 51.598 3 §1.700 —0.102
;‘: 59’ ;g zi ;g;} 3 47.274 3 47.400 —0.1206
o247 sfi %Z, 3 42.143 | 3 42400 | —o0.257
';; :8 Z gg;?f 3 41.921 3 41.900 + 0.021
:; :g g' 3:{;;} 3 41.398 3 41.400 — 0,002
;; ig 1? ;g:??} 3 41.026 3 41.100 — 0.074
September ; ;g i‘é’ Z 327} 3 37.411 3 37.400 + o.o11
-; ig ’}‘2 2‘:‘ ;ig} 3 37.189 3 37.200 — 0,011
'—5 ig g; 3; gi?} 3 36.899 3 36.900 —0.001
I A ?22} 335527 | 335400 | +ouaz7
z‘; :: g ;gg;z} 3 36.028 3 36.100 —0.072
October ;; ig 22 Si ;g%} 3 47.511 3 47.600 —0.089
;g 11 :; ig 228} 3 53.380 3 53.300 + 0.080
December ‘; ig 12 ;0 ggg} 4 21.200 4 21.400 —0.200
% ig g? 43 gg?} 4 21.941 4 21.800 + 0.141
Mean = —o.040
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Table II.

To show the Differences which exist, between the Sun’s observed
daily motion in Right Ascension, and his computed daily motion
in Right Ascension; (by Blackman-street observations.)

1822.
S Bvemion, 2" | moconn BeA. | motion i T Al sorved and comnpt
h m. s m. s. S .
Jaiary 15| 1947 15042 | 4 yrsas | g azsoo | oo
february :i :: ;;;' i?%g; 3 48.100 3 47%.900 + 0.200
March zi: :: 133;22;} 3 44705 3 44.900 ~0.195%
%] 2R R s usae |5 ase | —oo
Jue b PS4 aoss | 4 saco | —ouus
-; i g; Sgégg} 4 5.401 4 5.400 -+ 0.001
_; 1 ig 33??} 4 5947 4 5.900 | +0.047
: ii’; l?ggg} 4 6.031 4 6.200 —0.169
? i gg ;Zégg} 4 7.078 4 7.300 | =—o0.222
August ; 58; 1-3 fg;?} 3 53.042. 3 52.900 + o.142
—; g g? 5;%;} 3 52.224 3 52.300 0,076
P ; 35 iiﬁg} 351761 | 351800 | —o.039
g g :;_ 5??2:} 3 48.830 3 48.800 + 0.030
:g g i&sg 52:?:;} 3 44.078 3-44.000 | +o0.078
;; g ?3 g;:f;;"o’} 3 43.320 3 43.500 —0.180
November :2 :g ;g ggg;g } 4 5.690 4 5.600 + 0,090
December ? ig ?z 233;2} 4 22.282 4 22.300 — 0,018
) :g g% Z;ggi} 4 22.770 4 22.900 —0.130
:; ig ? 4;222} 4 26.594 4 26.600 ~— 0,006
Mean 7= ~~0.030
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Table III.
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To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Blackman-street.

1821.

Sun’s R, A. computed for
the meridian of Greenwich./motion in R. A.

Computed daily

June 30
July 9
12
18
: 19
August 3
4
10
I
17
20
21
22
23
24
September 2
3
4
5
12
I
i
24

25

2
21
22
29
30
November 6
December 2

October

- OO0 O\

-

m, S.

36 3.500
13 8.400
25 23.000
49 39:500
53 40.500
52 48,200
56 39.900
19 37.300
23 24.700
45 57.900
57 7.600
50.000

31.900
13.300
54.400
46.600
24.000

1.200
38.100
50.600
36.900
12.300
§7.100
33.200
51.600

6.500
§4.100
46.700
40,000
15.200
38.000
1G.000
40.400
16 51 2.200

16 59 47.500
17 12 58.800

VWVWOW TN O

Sun’s R. A. computed for

Correction for| the meridian of Black-

diff, of long, | man-street Observatory,
sec. h, m. .

+ 0.063 6 36 3.563
0.062 7 13 8.462
0.062 7 2§ 23.062
0.061 7 49 39-561
0,061 7 §3 40.561
0,059 8 52 48.259
0.059 8 56 39.959
0,058 9 19 37.358
0.058 9 23 24.758
0.057 9 45 57.957
0.057 957 7:657
0.057 10 0 50.057
0.056 10 4 31.956
0.056 10 8 13.356
0.056 10 11 §4.456
0.055 10 44 46.655
0,055 10 48 24.085§
0.05§ 10 52 1°25§
0,055 10 55 38.15§
0.055 11 20 50.655
0.055 1t 31 36.955
0.055 11 35 12.355
0.05% 12 3 §57.15%
1 0.055 127 33-255
0.056 12 32 §1.656
0.058 13 43 6.558
0.058 13 46 54.158
0.059 14 13 46.759
0 obo 14 17 40.060
0.061 14 45 15.261
0,066 16 33 38.066
0.067 16 42 19.067
0.067 16 46 40.467
0.067 16 51 2:267
0.067 16 59 47.567

+ 0.067 17 12 58.867

Note. In computing these corrections, it seems, that I used 2z seconds, in lieu of
21.76, as the longitude of my observatory; the consequence is immaterial.

Sloane Street, July z2d, 1826,
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Table IV.

To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Blackman-street.

1822,
. Sun’s R. A. computed for
Sun’s R. A. computed for [Computed daily [Correction for| the meridian of Black-
the meridian of Greenwich./motion in R. A, | diff, of long. | man-street Observatory.
h. m, s m. s, S, h, m. s.
January 15 19 47 12.500 | 4 17.5 {4 0.066 19 47 12.566
16 19 51 30.000 4 16.9 0.06% 19 51 30.065
February 21 22 17 21.500 3 49.1 0.058 22 17 21.558
23 22 24 §9.100 3 47.9 0.058 22 24 §9.158
24 22 28 47.000 3 47.2 0.058 22 28 47.058
28 22 43 §2.400 3 44-9 0.057 22 43 52.457
March I 2247 37.300 3 443 0.057 22 47 37-357
April 30 2 28 32.200 3 48.4 0.058 2 28 32.258
May 1 2 32 zo.6o0 3 48.8 0.058 2 32 20.658
21 3 50 26,700 .| 4 0.3 0.061 3 50 26.761
22 3 54 27.100 4 0.9 0.061 3 54 27.161
24 4. 2 29.500 4 1.9 0.062 4 2 29.562
27 4 14 36.600 4 3.4 0.062 4 14 36.662
31 4 30 52.600 4 5.1 0.062 4 30 52.662
June 1 4 34 57.700 4 5.4 0.062 4 34 57.762
2 4 39 3.100 4 59 0.063 439 3163
3 4 43 9.000 4 6.2 0.063 4 43 9.003
4 4 47 15.200 4 6.5 0.063 4 47 15.263
0 4 55 28.600 4 7.3 0.063 4 55 28.663
7 4 59 35.900 4 73 0.063 4 59 35.963
22 6 1 50.900 4 96 0.064. 6 1 50.964
July 4 6 51 36.200 4 7.2 0.063 6 51 36.263
7 7 3 56.800 4 6.3 0.063 7 3 56.863
10 7 16 14.400 4 5.1 0.062 7 16 14.402
31 8 40 14.200 3 53.6 0.059 8 40 14.259
Angust 1 8 44 7.800 3 §2.9 0.059 8 44 7.859
2 8 48 o.700 3 52.3 0.059 8 49 o0.759
3 8 51 53.000 3 51.8 0.059 8 51 53.059
4 8 55 44.800 3 511 0.059 8 55 44.859
8 9 11 5.800 3 48.8 0.058 9 11 5.858
9 9 14 54.600 -3 48.3 0.058 9 14 54.658
17 9 45 5.700 3 440 0.057 945 5.757
18 9 48 49.700 3 435 0.057 9 48 49.757
19 9 52 33.200 3 43.0 0.057 9 52 33.257
21 9 59 58.700 3 42.0 0.057 9 59 58.757
October 14 13 15 59.700 3 43.1 0.057 13 15 §9.757
November 4 14 36 21.200 3 57.8 0,061 14 36 21.261
9 14 56 19.000 4 2.1 0.062 14 56 19.062
13 15 Iz 32.800 4 5.6 0.063 15 12 32.863
14 15 16 38.400 4 6.4 0.063 15 16 38.463
26 16 6 49.100 4 15.9 0.065 16 6 49.165
29 16 19 38.900 4 18.1 0.066 16 19 38.966
December 6 16 49 58.700 4 22.3 0.067 16 49 58.767
7 16 §4 21.000 4 22.9 0067 16 54 21.067
8 16 58 43.900 4 234 0.067 16 58 43.967
22 18 o 40.800 4 26.6 0.068 17 0 40.868
23 18§ 7.400 . 4 26.6 0.068 18 § 7.468
26 18 18 26.900 4 26.3 0,068 18 18 26.968
28 18 27 19.400 4 25.9 0,068 18 27 19.468
30 18 36 11.000 4 25.6 |+ 0.068 18 36 11.068

MDCCCXXVI., 3 N
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Table V.

To show the difference between the Sun’s observed and computed
Right Ascensions; (by Blackman-street observations).

Mean by 36 obs, == 4 0.712

1821.
Sun’s R. A, observed when| Sun’s R, A. computed for | Diff. of the
on the meridian of Black- |the meridian of Blackman-jobserved and
man-street Observatory, street Observatory. comp. R. A, .
h m s h.m. s s \-§§§-§
June 30 6 36 4397 6 36 3.563 |4+ 0834 || EF 4
J\lly 9 7 13 9'388 7 13 8.462 0_926 g"g.gg
iz | 7 25 23.867 7 25 23.062 0.805 -gg-“ S
18 7 49 40.623 7 49 39.561 " 1.062 rEE R
19 7 53 41.539 7 53 40.561 0.978 || &9 =
August 3 8 52 49.015 8 52 48259 0756 | (o g &8
4| 856 40613 8 56 39.959 0654 || 928 &
10 9 19 38.255 9 19 37.358 0897 || 28-gd
11 9 23 25.529 9 23 24.758 0.771 '505 §.¢='§
17 9 45 58.551 9 45 57957 0594 (lEE 2%
20| 957 864 9 57 7637 oggo || EZ28EZ
21 10 0 50.79C 10 O 50.057 0.733 a
22 10 4 32.711 10 4 31.956 o.755 | exposed
23 10 8 14.109 10 8 13.356 o753 | exposed
24 10 11 §5.135 10 II 54.456 0.679 | exposed
September 2 10 44 47.316 10 44 46.655 0.661 | defended
3 10 48 24.727 10 48 244055 0.672 | exposed
4 10 52 1.916 10 52 I.25§ 0.661 | defended
5 10 55 38.81% 10 55 38.155 o.660 | exposed
1z | 11 20 §1.458 11 20 50.655 0.803 | defended
15| 11 31 37.636 11 31 36.955 0.681 | defended
16 I1 35 13.103 11 35 12.35% 0.808 | defended
24 12 3 57.928 12 3 §7.05% 0.773 | defended
25 1z 7 33.956 12 7 33.25§ o.701 | exposed
October 2 12 32 52.451 12 32 51.656 0795 | defended
21 13 43 7.287 13 43 6.558 o729 | exposed,
22 13 46 54.798 13 46 54158 0.640 | exposed
29 14 13 47.288 14 13 46.759 o.529 | defended
‘ 30 14 17 40.668 14 17 40.060 0.608 | defended
November 6 14 45 15.827 14 45 15.261 0.566 | defended
December 2 16 33 38.642 16 33 38.066 0.576 | defended
4 16 42 19.690 16 42 19.067 0.623 | defended
5 16 46 40.890 16 46 40.467 0.423 | defended
6 16 51 2.831 16 51 2.267 0.564 | defended
8 16 59 48.020 16 59 47.567 0.453 | defended
11 17 12 §9.370 17 12 §58.867 + o.503 | defended

Note; wherever the word ¢ defended ”” is annexed to the column of differences,
in this, and the following tables, it means, that every part of the instrument, except
the object-glass, was entirely excluded from the sun’s rays, during the day of obser-
vation ; as were also the side plates and stone piers.
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Table VI.

To show the Differences between the Sun’s observed and computed
Right Ascensions; (by Blackman-street observations).

1822.
Sun’s R.A. when obsd{Sun’s’ R. A. computed|Diff. of the ob-|
on the meridian of the| for the meridian of] served and com-
Blackman-st. Observy.] Blackman-street. puted R. A,
h, m, s h, m. s. s,
January 15| 19 47 13.042 19 47 12.566 + 0.476 defended
16| 19 51 30.565 19 §1 30.065 0.500 defended
February 21| 22 17 22.161 22 17 21558 0.603 defended
23| 22 24 §9.537 22 24 §9.1§8 0.379 defended
24 | 22 28 47.637 22 28 47.058 0.579 defended
g 28 | 22 43 52.682 22 43 52.487 . 0.223 defended
March 1] 22 47 37.387 22 47 37.357 0,030 exposed
April 30 2 28 32.973 2 28 32.258 0.71% * defended
May 1 2 32 21.363 2 3z 20.658 0.70§ defended
21 3 50 27.622 3 50 26.701 0.861r ' | exposed
22 3 54 28.093 3 §4 27.161 0.932 | defended
24 4 2 30.159 4 2z 29.562 0.597 defended
27 4 14 37.64§ 4 14 36.662 0.983 defended
31 4 30 §3.633 4 30 52.662 0.971 exposed
June X 4 34 58.588 4 34 57.762 0.826 defended
2 4 39 3.989 4 .39  3.163 . 0.826 exposed
3] 443 9936 4 43 9.063 0.873 defended
4| 447 15967 | 44715263 | = 0.704 exposed
6 4 55 29.590 4 55 28.663 0.927 defended
71 459 36.668. 4 59 35.963 | . 0,705 exposed
22 6 151658 [ . 6150964 | 06094 exposed
July 4 6 51 37142 | .6 51 36263 |  0.879 defended
7 7.3 5§7.958. .| .7 .3 5683 | . 1.095 defended
10 7 16 .15.436. 716, 14,462  0.974 defended
31 8 40 15.148 8 40 14.259 0.889 defended
August 1 844 8.529 844 7.859. 0.670 defended
2 8 48 1571 8 48 o.759 0.812 defended
3 8 51 §3.79%5 8 5153059 | ©0.736 defended
4 8 55 45.556 8 55 44.859 0.697 defended
8 9 11. 6.692 9 11 5858 0.834 defended
91 9 i4 55.522 9 14 54.658 0,864 defended
17 9 45 6.422 9 45 5.757 0.665 defended
18 9 .48 50.500 9 48 49.757 o743 | -defended
19 9 52 33.820 9 52 33.247 0.563. defended
21 | 959 §9.333 959 58.757 - 0.576 defended
October 14| 13 16 0.390 13 16 59.757 0.633 defended
November 4 | 14 36 21.691 | 14 36 21.261 0.430 defended
91 14 56 19.429 | 14 56 19.062 0.367 defended
13| 15 12 33.20§ 15 1z 32.863 - 0.342 defended
14| 15 16 38.895 | 15 16 38463 0.432 defended
26| 16 6 49.470 16 6 49.163 0.308 defended
29| 16 19 39.433 16 19 38.966 0.467 defended
December 6 | 16 49 59.310 1649 58.767 0.543 defended
71 16 54 21.592 16 54 21.067 0.525 defended
81 16 58 44.362 16 58 43.967° 0.395 defended
22| 18 0 41.032 18 0 40.868 0.164 exposed
231 18 5§ 7.626 18§ 7.468 0.158 defended
26 | 18 18 27.340 18 18 26.968 0.372 defended
28 | 18 27 19.747 18 27 19.468 0.279 defended
30| 18 36 11.560 18 36 11.068 + 0.492 defended
Mean by 50 obs. = < 0.620
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Table VIIL

To show the nature and extent of the exposure, to which the
Instrument was subjected.

1821.
Exposure of the Instrument, August 22.

The Sun’s rays were allowed to fall upon the Instrument,
eighteen minutes before his centre came to the meridian ; not
a cloud intervened, during the interval of exposure ; no ther-
mometers were appealed to.

Exposure of the Instrument, August 23.

Times of Comparison. Thermometers on the Thermometers on the
he m. Western Axis. Eastern Axis.

9 4-6 .......-......69°.0 .---..so.-o-os'-69°.°

O 54 ccovescecneoesB3iQecnratassarcoseev]O,
§ §7 covcrcrncosenes850iaceiciciracansad7l.
IO O.ecenensinsess85Bs0cnncnn A A
IO S ocevesaconsasedfbecieicaqanacencs?l,
i0 1o .--n-o.n';-v.o-.88.0-o-oo-.1..-.‘-..-..72.

ONOOW

Mean = 85 .6 Mean = 71 .1

Hence, difference of temperature = 14°.5.

Exposure of the Instrument, August 24.

“Times of Comparison, Thermometers on the Thermometers on the
b m Western Axis. Eastern Axis,

9 8.-..;......«..‘700.0 -.-;n--..ov‘n--o7°°.!

T 3 N C R TX TR T TR PRRRRRRIRY J 38
Q 24 eerrnrenseneasBOiiaciecinianiias 718

9 20 ceevacsraasens 84 .5eertenccnce veees?l g
9 33 ceceans P T S IR T TP veess.71.9
9 38 ceeicnennseees850oiiniiiiiinns cees7l .9

Mean = 83 .5 Mean = 71.9

Hence, difference of temperature = 11°.6.
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Table VII.—continued.

The bulbs of the thermometers, were now placed under
the covers*® of each axis and brace, and the results were as
follow.

Times of Comparison Thermometers on the Thermometers on the
h. m Western Axis, Eastern Axis,
9 §7cerereaceseeaseB80iiin tiiiienesa 7290

e T Y « L 2« T N £ 1.
T T T < ¥ T P N £ X%
JO T3eeecvecncecenesQ5e8uuceiiecninensees?2.5

Mean = 91 .7 Mean = 7z .2
Hence, difference of temperature = 19°5.

Thermometers under the covers of the braces, afforded results nearly the same as
the above. Not a cloud passed over the sun, during the experiments.

Exposure of the Instrument, September 3.

Times of Comparison. Thermometer on the Thermometer on the
h, m. Western Axis. Eastern Axis,
1O 33 eovvevoneeseeeB80%0 teveteiinnanises69g.
10 36 tiniiniienoeeneB83 02 titiiiinneneseasV0 4
10 30 ceencreeneeeesBf b ueecneiiinceeesa7l O
10 42 seeviennccesssBd 8 caviininsnnnenana721

Mean = 83 .1 Mean = 70 .8
Hence, difference of temperature = 13°.7.

Note.—The instrument during this day’s experiments, was deprived of all its
coverings. The exposure commenced at g® 43’ sidereal time, but no comparison
of the thermometers was made, until 10" 33,

Exposure of the Instrument, September 5.

To procure more decisive differences of temperature, be-
tween the western brace and axis, and those on the eastern
side of the instrument, the former, were now enveloped in black
woollen cloth, the latter, in white ; the western half also of the
centre piece, was covered with black, whilst the eastern half of
it was enclosed, in white cloth ; the telescope tubes, however,

* Vide page 434.
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Table VIl.——continued.

were still included in their ordinary coverings, of green
cloth.* These arrangements were persevered in, during all
future observations; the different portions were well fitted
to the figure of the instrument,and not being unseemly, were
constantly retained in sitd.

Times of Comparison. Thermometers under the cover ~ Thermometers under the cover

h. m. of the Black, or Westem Axis, of the White, or Eastern Axis.
Q 45 seneveaocnaians 08%0 siiiiiiiiiiiinn, 68°.0
1O I seevencenasnnes 780 civeiiininneani.. 69.8
IO 7 wevereneneennss 818 teniiiianiiiiia 70 3
1O 10 ecvennevessonse 82.2 cueirriniecineas 70.6
IO I3 cervencensinsee 8405 cocninunenn . 70.8
10 21 sraveccnsssnnes 84.0 sececsssceasscnsss 70.8
FO 30 ceveesnsnavsace 8545 covecssscncnnnins 715
TO 35 seacvencenceses 840 ceeviriniinaennns . 71.8
IO 38 tiviinaviasreee 8B40 toseiinaniniaieas 718
10 45 sveccvcncesoncs 870 coveeavenninnnnn. 72 .2
10 40 wevevinscorsans 8910 teennsacacians os 725§
IO §1 sovsvnssnnsenss 9000 covianannnnans cee 72 o4
Mean = 84.5 Mean = 71 .3

Hence, difference of temperature = 13°2.

Times of Comparison. Thermometers under the cover Thermometers under the cover
b m of the Black, or Western Brace. of the White, or Eastern Brace.
9 4-5 sessstessseTenen 680-0 sseveetoeecsere 680-0
S
10 23 sceecensearsass 840 Liiiiiiiinnn cees 7150
10 25 eeeea®® " eees 845 ciiescinioans cees 72.0
10 30 sevsesacacrrecs 8545 coeneneiiaeniinnn 72 .0
30 35 cercracacnnrras 855 cocreisnieaniiaes 72 .0
10 40 crvreannnaesses 8040 ciiiiiiiieniiiann 71.0
HO 45 senvrasaneanses 8600 (iiiiiiiiiiiit 7300
HO 4G rveennnncsnnes 8800 fiiiiiieiiiait . 73.0
10 ST evoseennorncsos 8Fef tieeestnnenninn . 730

mrm———
Mean = 86.1 Mean = 72 .1

Hence, difference of temperature= 14°0.

During these experiments not a cloud had been visible.

* Vide page 434.
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Table VII.—continued.
Exposure of the Instrument, September 25.

The Sun’s rays were allowed to fall upon the instrument,
sixty-three minutes before his centre came to the meridian ;
other observations prevented me, attending to the thermo-
meters ; the sky cloudless.

Exposure of the Instrument, October 21.

Times of Comparison.  Thermometers under the cover Thermometers under the cover
h, m. of the Black, or Western Axis. of the White, or Eastern Axis.
12 56 toeeeesiineosees 50%0 (e, ceereiines «.. 50°%0
[ :
I3 Q9 ecevcrsncronnnse 59 O cevsvserrscereceas §I.5
13 10 seeess tececncee BO B siieenncoianna cive 5ILG
I3 12 coevecocnnnonse 02.0 svcencnnernncsnnss 5§17
13 19 teveenoniansess 05.0 vioun cetessscasees §2.0
13 23 ceeceoravarcces 07.0 seinnennnes cecrees §52.2

13 27 covenenernnnnne 000 tivrenensansacases §2.5
I3 45 sevvesronrrenee 7040 tivvavesransnneces §3.5

Mean = 64 .6 Mean = 52 .1
Hence, difference of temperature = 12°.5.

Thermometers placed under the covers of the black and white braces, did not vary
half a degree, from those applied to the cones of the axis. During the observa-
tions, not a cloud was visible.

Exposure of the Instrument, October 22.

Times of Comparison. Thermometers under the cover Thermometers under the cover
b. m. of the Black, or Western Axis. of the White, or Eastern Axis.

12 56 seveennnnnianes 51%0. tiaaun cerereeasss 51%0

P sk

13 6 .....e. ceseenes 6400 tiiiinieniiiaines 5208

13 12 covevronscnress 050 teivuerecaansssnse §3.0
13 - 67 0 eevsaccavsnaneyene 53 .5

I3 20 vevvevennns veee 68-5‘¢000~1......- ..... 53.8
I3 22 sveenseancnnnes 7E00 teiuoonnanonnnorsns 54 .0
13 24 sevenvaanconens 738 ciiiieiiiiiiiiinee 5400
13 20 tevevnrnnonenee T4 5 ciurinniatenaanes o 54.1
13 46 ovvenin. ceeees « 760 Liiiinnn. eveinee 548

Mean == 70 .0 Mean = 53 .7

Hence, difference of temperature == 16°.3.

Thermometers under the covers of the black, and white braces, afforded results
differing from the above, only a small fraction of a degree.
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Table VIL.—continued.
1822.
Exposure of the Instrument, March 1.

‘Times of Comparison. Thermometers under the cover Thermometers under the cover
h. m. of the Black, or Western Axis, of the White, or Eastern Axis.
21 33 seesescccosccoe 4190 cirernineienciees 41%0

22 10 soessessossssce §8 W0 ticeicnniieccesas 44 .0
22 27 cioecorecssnnoe 08 05 tiiiiiiiiianoiiee 44 .5
22 40 tieercrnccncons 08 10 tiieiiiioiiinnnes 44 4§
22 49 coecerreneneeis B8 05 tiiiiiiiiiiianans 45 .5

m———c—

Mean = 44 .6
Hence, difference of temperature = 21°.z.

Mean = 65 .8

Not a cloud was visible, from the time at which the shutter was opened, until the
experiments were concluded.

Exposure of the Instrument, May 21.

Times of Comparison.  Thermometers under the cover Thermometers under the cover
h. m. of the Black, or Western Brace.  of the White, or Eastern Brace.
2 47 seenvece.vvennes 0623 ciiiiiiiniennnn.. 66°3

' 3 22 sicrcocresscsece 890 seeecncccarsecsss 72.0
3 45 cececretsiencsss QI L0 iiieencitaoncaans 7440
353 cecocesvncconces 940 ciiiicittntiinne 74,0

Mean = 91 .3 Mean = 73 .3

Hence, difference of temperature == 18°0.
Thermometers under the covers of the western and eastern axes, gave results
similar to these. Sky cloudless.

Exposure of the Instrument, May g1.

Times of Comparison. Thermometers under the cover
h, m. of the Black, or Western Axis.

3 20 svessecnescseess 60%0

Thermometers under the cover
of the White, or Eastern Axis,

eesssescecnssss. 00%0

3 55 tececacsscacccss 80.0 sitiiinriiiaanss. 620
4 JO seesceccccccnces 84-00 ccseeseBctcorsons 63 .0
T - T

63 .0
4 33 scecvenocceanecs 900 curiennnronanans. 04.0
Mean = 85 .0 Mean = 63 .0

Hence, difference of temperature — 22°0.

A cloudless sky, during the observations. Thermometers under the covers of the
braces, gave results coincident with the above,
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Table VII.—continued.

Exposure of the Instrument, June 2.

Times of Comparison.  Thermometers under the cover ~ Thermometers under the cover

b, m. of the Black, or Western Axis.  of the White, or Eastern Axis.
3 30 tenvenrionoanes 67%5 tiiiiiiienneiaaes 67°8

4 O veaevectctenenes 800 tiiiiiiitiiaenans 70.0
4 § cececncninneans 8600 Liiiiiveiiiiieeas 710
415 cieciiienininss 950 tiiniiiiiiaeneess 7340
428 toeeiininnneass 960 Liiiiiiiiiiiliees 740
4 34 ceencencnnnenes 980 Liiiiiiiiiiieios 7408
4 42 coevenincnness T00L5 tiiiiiieinianeans 75,0

s

Mean = 9z .6 Mean = 72 .9
Hence, difference of temperature = 19°.7.

Thermometers under the covers of the braces, afforded results similar with the
above, Not a cloud passed over the Sun, during the time the instrument was ex-
posed to his rays. Thermometers placed immediately over the black axis, never
indicated a temperature exceeding 94°.

Exposure of the Instrument, June 4.

Times of Comparison, ~ Thermometers under the cover ~ Thermometers under the cover
h. m of the Black, or Western Axis, = of the White, or Eastern Axis.

350 erirnrraeeenas 6855 Liiiiiniiiaiiaiis. 6823

425 ceverinrannnnes 960 ciiiiiiiiiiiiiees 710
4 35 cevereranneeeet 980 tileiiiiiiiiiiil 720
4 40 cecrevrcocanss TOO WO teveenrortnnnnnns 74 .0
445 cevercriinines 1040 toiiitiniiinraes. 700
450 cevereienennes 1070 teee®* *tiiiernes 760
. g ———
Mean = 101 .0 Mean = 73 .8

Hence, difference of temperature = 27°.2,

Thermometers placed under the covers of the braces, do not differ one degree from
the above. A cloudless sky.

MDCCCXXVI. 30
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Table VII.—continued.

Exposure of the Instrument, June #.

Times of Comparison.  Thermometers under the cover ~ Thermometers under the cover
of the Black, or Western Brace. of the White, or Eastern Brace.

h. m,

3 50 tennoonesseasss 62%0 ..., sevesesess 02°0

4 20 tieecesscncanss QOO tetecsscannsesss 04.0

4 30 coecsncosencacs 900 tiiiiieoiaasaess 65 .0

4 50 tuvessessssess 1000 tieenaconsanssss 68,0

5§ 2 teeveesaneeess 1080 ciinll, ceesesss 74 .0
Mean = 98 .5 Mean = 67 .8

Hence, difference of temperature = 30°.7.

Not a cloud visible, during the exposure of the instrument. Thermometers
under the covers of the axis, gave results similar to the above.

Exposure of the Instrument, June 2.

Times of Comparison.  Thermometers under the cover ~ Thermometers under the cover

h. m. of the Black, or Western Axis. of the White, or Eastern Axis.

5 O tevevoons eeeees 61%3 ..., I <1 44 1
§ 20 sevesesasscaccs 8810 tivercecinsssecss 64.0
§ 30 cuevescnscccsess Q0.0 secsssssoaccsccss 04.0
§ 45 vevescnsarsesss 920 tacceaaccscssesse 00.0
§ 53 soeecscnnncocns 94:0 teroriccnanccannn 68 .0
6 4 ceveininceconss 98.0 ticiiiirinnnianne 71 .0

Mean = 9z .4 Mean = 66 .6

Hence, difference of temperature = 25°.8.

Exposure of the Instrument, December 2¢2.
- The Sun’s rays, were allowed to fall upon the instrument,
half an hour before noon, at which time, the thermometers
on the western and eastern axes, stood at 53°.0 and g31°.0.

Hence, difference of temperature = 22°.0.
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Table VIII.

To show the Transits of the Pole Star, and the nature of the
exposure to which the Instrument was subjected.

1821.
Observed Transits of the Pole Star.

m. s. m s. |h.m s, |m.s. m. s.

A B C b E ‘
October 20|28 40.0}43 1.5| o 57 z0.0| 11 39.5|26 1.5 |Polaris.
E D C B A :
21/ 28 38.01 43 o0.0|12 §7 19.0| 11 35.0| 25 55.0 [Polaris sp. (trems.)
E C B A

D
22| 28 34.0| 42 58.5 | 12 §7 17.5 | 11 35.5 | 25 55.0 |Polaris sp.
A B C D E

22{ 28 42.0{ 43 3.0| o 57 z0.5 |11 38.0|26 2.0 |Polaris.
E D C B A

24|28 34.5 142 55.0 |12 57 14.0| 11 29.5| ,..... [Polaris sp.

On the 215t and 22nd, the Sun’s rays were allowed to fall upon the instrument,
immediately after the star, at its sub polar transit, had passed the wire C, until its
transits over the wires B and A, were procured.

With these exceptions, the instrument was entirely defended, from the influence
of the solar rays.

Exposure of the Instrument, October 21.

Times of Comparison. Thermometers under the cover ~ Thermometers under the cover
h m. of the Black, or Western Axis,  of the White, or Eastern Axis.

12 §6.cceriniinceenss§0°0incncarinnconcnss.50%0

I3 9 cevevnnnncaces 5§90 teverinnnnconans 51 .5
13 10 ceavecanecnans 60 .5 vovernranannsn .o §I.§
13 12 tevennnnnnones 62.0 ovurinns ceeeaas 51.7
13 19 covvronnnnnnes 5.0 cuveiiiann. cees §2.0
13 zg cettesarianass 27.0.. ......... ceere §2.2
13 26.30 vivvrecenncs 690 thneiaiircnssans 52 .5

Mean = 63 .7 Mean = 51 .9

Hence, difference of temperature == 11°.8.

Thermometers placed under the covers of the black and white braces, did not differ
with those applied to the axes, half a degree.
During the observations not a cloud visible.
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Table VIII.—continued.
Exposure of the Instrument, October 22.

Thermometers under the cover Thermometers under the cover

Timesof Comparison. of the Black, or Western Axis.  of the White, or Eastern Axis.
h, m, o o
12 56 ievennecnconans 51.0 coeenns ceeerecans §I.0
oo
13 6 ..... secessanees 040 tiuiinn., cecsas. §2.5
I3 12 teeaenenasoenses 65.0 cinnnne, cererease 530
13 18 ..cuns tesecaenen 67.0 ciovnns sessescsss §3.5
13 20 tieevenoncanccns 68.5 covriniriinenanns 53 .8
13 22 teveeennncvennns /2 T N 54..0
13 24 coveennness ceese 738 tiiiinerianenanns 54 .0
13 20 tieniinenniennns T4 5 coveeencenes veees 54 .1

Mean = 69 .1 Mean = §3 .6

Hence, difference of temperature = 15°.5.
Thermometers placed under the covers of the black and white braces, gave results
similar to these. An Italian sky; not a cloud to be seen.

1323.
Observed Transits of the Pole Star.
i, S, m. s. h. m. s. m. s. m., s.
D C

October 9 | .ovev. | 44 11.0| 12 5%39.0 Polaris s p.

o

10 | eovees | 44 14.5| 12 5?:38.0 eesses | soaees | Polaris sp.

D
| & 38 RPN 44 15012 58 38,0 ....ul | . «... | Polaris sp.
A B C D E
11 |29 §5.5 | 44 21.5| o 58 46.0| 13 11.0 | 27 38.0 | Polaris.
E B
12 [ 29 43.5 ) covaee | seeereenns 12 §9.5 | eeenne Polaris s p.
A B C D E

13 | 29 56.0| 44 21.0| o 58 46.0 | 13 13.0 | 27 40.5 | Polaris.
A B C D E

15 | 29 53.0| 44 23.0| o 58 47.0| 13 10.0 |27 38.0 | Polaris.
E D C

16 | 29 45.0 | 44 13.0 | 12 58 38.5 | «veevr | oune.. | Polaris sp.
A B C

*16 | 29 56.0| 44 23.0| © 58 44.5| 13 12.0] ...... Polaris.

On the gth and 1oth, the Sun’s rays were allowed to fall upon the instrument, after
the star at its sub-polar transit, had passed the wire D.
On the 12th and 16th, the instrument was exposed to the Sun, after that the star
at its sub-polar transit, had traversed the wire E.
With these exceptions, the instrument was entirely defended, from the Sun’s rays.

® These observations (the clock’s daily rate being nearly insensible), indicate
slight ez-meridian position; and may serve as a practical illustration, of the state-
ment made in page 432 ; seeing, that seven months have elapsed, since the instru-
ment was moved by its azimuthal adjustment; and that nearly sevenfeen have
transpired, since non-horizontality of its axis, could be detected.
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Table VIII.—continued.

Exposure of the Instrument, October g.

Times of Comparison. Thermometers under the cover Thermometers under the cover
h, m. of the Black, or Western Axis, of the White, or Eastern Axis.
12 43 seesncenncarsnns 54%0 coierrercenaeness 54°.0
12 49 ceennens veaverss 6G.0 tiiiiiiiinniann oo 5447
I1Z §1 wovevasanes veere 730 toiinninccraaans « 54.8
12 §3 vuvee teaeneasene 7500 ciieiiiienniaanens 55 .0
12 §5 vevercnnonas vees 760 tiiiiiseietaaaens 5502

IZ §7 seveeesnssensass 7005 suiisiiivenscnass 558
1Z 5 toveenrensanases 78.0 tiviiiiiiniiianis 5000

Mean = 74 .6 Mean = 55 .3

Hence, difference of temperature = 19°.3.

Thermometers placed under the covers of the black and white braces, did not vary
from those applied to the axes, more than half, or three-quarters of a degree.
During the observations not a cloud had been visible.

Exposure of the Instrument, October 10.

Times of Comparison. Thermometers under the cover Thermometers under the cover
b, m. of the Black, or Western Axis. of the White, or Eastern Axis.
12 42 cveonsoanns P 80%0 civevesseransanes 50°%0

: P

12 49 covesanne Cevones 68.0 cvrireersesseacess 510
12 §2 senneenans weenss 7500 tacesrenanis . §2.0
IZ §3 covevavnnsis ceee 780 tivenennnnn N 52 .3
IZ 55 eeennnes serrieee 79O tiaiiaanan R, 52.5
12 §7 venencansens 81.0 covevnnnn ereeainee 53 .0
12 59 vevnvenns veeners 8300 Liiiiiiiinieniee . 53.5
Mean = 77 .3 Mean = 52 .4

Hence, difference of temperature = 24°.9.

Not a cloud visible, during the observations. Thermometers under the covers of the
western and eastern braces, did not differ more than half a degree, from those
applied to the axes. ’
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Table VIII.—continued.

Exposure of the Instrument, October 12.

Timesof Comparison,  Thermometers under the cover ~ Thermometers under the cover

h. m. of the Biack, or Western Axis.  of the White, or Eastern Axis,
12 28 L.iciinenneere 50%0 iiiiretacnneses §0°%0
[

12 40 secceccaccccns 8810 civiiannncsneaes 51§
I2Z 5O cievececcanane 70O tevennescancases §I.7
I2 §3 ceececcsssnscs 730 ceaeseccsonncsss §5I.8
12 §7 cooessscnccess 7440 siavecencccaness §2.2
I3 5§ cecoocosncccoce 4ol ceocconscscnseas §245
13 10 tivevarascnnse 7502 coeecccensacnnes §3 .0
13 12 teeeesesccsoes 75 o4 covonosonsancces §53.2

Mean = 7z .9 Mean = 52 .3
Hence, difference of temperature = 20°.6.

Thermometers under the covers of the western and eastern braces, did not differ

from those applied to the axes, one degree.

Light clouds passing, prevented the transits over the wires D and C, being pro-
cured; and it was not deemed right to call in the aid of the micrometer wire,
lest any source of error, might be suspected. Not a cloud, however, was visible,
south of the zenith of the observatory during the experiments. The transits
over E and B, were extremely satisfactory, the star being remarkably steady.

Exposure of the Instrument, October 16.

Times of Comparison.  Thermometers under the cover ~ Thermometers under the cover
h. m. of the Black, or Western Axis.  of the White, or Eastern Axis.

12 28 tiveeecnacnces 40%0 tiinnnnssesinnss 49%0

12 34 cevvveenernene 6405 seeerensnnnneees §0.0
12 38 tivveecnaseens 6005 civiinenaeacaces 515
12 42 cevvcvanensses 6000 soviiievicnanens §1.7
T2 45 coveeveroseess 700 terecseccoseasas §52.0
12 49 teveocnnccnsee 710 tisevosonsacaess 5246
12 §5 ceenscoenocaes 725 vaveesscocenssas 53.0
12 §Q cevevnennncnos 738 tiiiiiiiionienss 5§33

ey

Mean = 69 .6 Mean = 52 .0
Hence, difference of temperature = 17°.6.

Thermometers under the covers of the braces, gave results not differing from the
above, one degree. Not a cloud visible, during the observations.
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Table IX,

Showing the time, in which the Pole Star passed to the several
wires of the Instrument, under experiments of exposure.

1821.

. min. sec.
October 21. From C to B....14 16. o
22,00 000s00s00nceesld 18, 0

Mean = 14 17. 0

October 21. From BtoA....14 20. 0
22Zicensacsesacsseeslg 20, §

Mean = 14 20.25

October 21. From Bto E....42 57. o
2Zionvenrneniececesdd 1. §

eteec———

Mean = 42 59.25

October 21, From Ato E..

sec 0o eev e

min, sec.
October z1. From Cto A... 28 36. o
22Z.000000000000000:28 37 5

e eom———:

Mean = 28 36.75

October z1. FromBtoD... 28 35. o
eeeees28 37, 0

Mean = 28 36. o

October 21. FromAtoD ...42 55. o
ceveq2 56. 5

Mean = 42 55.7%

2ZZcccovvvceonres

min. sec,
ve257 17.0
ceses§7 210

Mean = 57 19.0

1823.

22...
min. sec.
October 9. FromCtoD ...14 28. o
I0i.ceaseesenonnsss14 23§
16, v iiveinnesnenecld 25 5

Mean = 14 25.67

October 16. From E to D... 14 28. o

min. sec,

October 12. From B to E.....43 16,0

October 16. From E to C..o0 28 33.5
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Table X.

Showing the times in which the Pole Star passed to the several
wires, when the Instrument was defended from the Sun’s

rays.
1821.
min, sec. ) min. sec.
October z0. From C to B ...14 18. § | October zo. From Cto A...28 40. o
2200000000000 000se 14 17, § R 28 38. 5

Zheoeeonennenasene 14 15. 5

Meun = 14 17.17

Otctober z0. From Bto A....14 2I1. §
vessesddd 21, 0

e

Mean = 14 21.25

225000000005

October z0. FromBtoE...43 0.0

Mean = 28 39.25

October 20. From BtoD....28 38. o
220000000 cesesens.28 35. 0
24i0vscanns coseaans 28 34. §

Mean = 28 35.83
October 2c. From A to D...42 §9. §

22 eerosatnonaaans 42 §9. © 22 eniasenas veeeng42 56. 0
7 WU veosenesesd2 §5. O —
—— Mean = 42 §7.75
Mean = 42 58. o
October 20. From Ato E... 57 21. §
2Zuieonncasncssonss§] 20, O
Mean = §7 20.75
1823.
min. sec. min. sec.
October 17. From C to D...14 23. o [ October 11, FromBto E ...43 16. 5
'S SR ceesses 14 25. 0 I30ecavsvecssocess 43 10. §
I3 acccecorsoscenss 1427, 0 IS vunseransanennns 43 15. 0
1§ ceesenooseonansslf 23. O
10 sevocrscooacaose 14 27. 5 Mean = 43 17.00

Mean = 14 2§.10

October 11. FromREtoD ...14 27. o

I3cc0ccos senesssseseld 27, 5
150‘0.01.'\!-"-"..14 28, o

Mean == 14 27.50

October 11. From E to C... 28 52. o

Mean = 28 52.5¢
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Showing the differences between the intervals of time, in which
the Pole Star passed to the several wires, when the instrument
was exposed to, and defended from, the Sun’s rays.

1821.

C B (1 interval); 1 exposed =
defended ....vuvee o=

CB

CA (z intervals); 2 exposed =
defended......

CA

—
DR =

B A (1 interval); 1 exposed =
defended.......... =

BA

BD (z intervals); 1 exposed =
defended.....,.... =

BD

B E (3 intervals); 1 exposed =

BE

defended....... oo =
AD (3 intervals); z exposed =
defended.......... =

AD

AE

CD (1 interval); 1 exposed
defended..........

CcDh

BE (3 intervals); 3 exposed
defended.seosnrans

BE

E D (1 interval); 1 exposed
defended,....v.e..

ED

1823.

i

E C (z intervals); 2 exposed =

EC

MDCCCXXVI.

defended.

seeencee

3P

Difference,
min:  sec. sec.
14 17.000 __

14 17.17} — 0.17
28 36.73
28 39.25§ — 25°
14 20.28%
14 21‘.25_} — 100
28 36.00
28 35-83} + o7

42 59.25 .
42 sg.oo} + 125

42 55750 _ , oo

AE (4 intervals); 2 ex c;sed=‘ 19.00
* defended.....?. 3 } — 75

42 57.75 §

57 20.75

. Difference.
min. sec, sec.

14 25.67
14 zg.lo}' + 0.57

43 16.00} — 1L.oo

43 17.00
14 28.00
14 27.50} + 050

28 §53.50
28 52.50} + 1.00
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Table XII.

To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Paris.

1821.
Sun’s R. A, ted : : Sun’s R. A, ted
;g!rsthe mezggri?xjnuog ?n%?;op:tiendﬂa:liy ]g%rgﬁtm;g: ltl'cl)lrsthe mer(i:g?a:guo?
Greenwich. T ' * Paris.
h. m. s. m, s. 8. h., m. s.
July 18 | 7 49 39.500 4 10 | —1565 7 49 37-935
19 | 7 53 40.500 4 o5 1.562 7 53 38.938
August 2o 9 57 7.600 3 42.4 1.444 9 57 6.156
21 10 © 50.000 3 419 © 1441 I0 0 48.559
2z | IO 4 31.900 3 41.4 1.438 10 4 30.462
23 | 10 8 13.300 3 4IL.1 1.436 10 8 11.864
24 | 10 II 54.400 3 40.6 1.432 10 11 §2.968
September 2z 10 44 46.600 3 37.4 1.412 10 44 45.188
4| 10352 1.200 3 36,9 1.408 10 §1 §9.792
5| 10 55 38.100 3 367 1.407 10 55 36.693
October 2z | 12 32 §1.600 3 38.0 1.415 12 32 §50.185
21 13 43 6.500 3 47.6 1.478 13 43 §.022
29 | 14 13 46.700 3 53.3 1.515 14 I3 45.185
30| 14 17 40.000 3 54.1 1,520 14 17 38.480
Movember 6 | 14 4§ 15.200 3 59.7 1.556 14 45 13.644
December 4 | 10 4z 19.000 | 4 214 —1.697 16 42 17.303
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Table XIII.

To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Paris.

1822.

Sun's R, A, computed Computed daily | Correction for Sun’s R, A. computed
for the meridian of {1 04ion in R. A. | Diff. of Longit. for the meridian of

Greenwich, Paris.
h., m. s. m. s, S he m. s
January . 13 19 47 12.500 4 17.5 — 1.672 19 47 10.828
February 21| 22 17 21.500 3 491 1.487 22 17 20.013
23 | 22 24 §9.100 3 47.9 1.480 22 24 57.620
28 | 22 43 52.400 3 44.9 1.460 22 43 50.940
March 1| 2247 37.300 3 443 1.456 22 47 35.844
April 30 2 28 32.200 3 48.4 1.483 2 28 30.717
May 1 2 32 20.600 3 48.8 1.486 2 32 29.114
21| .3 50 26.700 4 o3 1.560 3 50 25.140
22 3 54 27.100 . 4 09 1.564 3 54 25.536
31 4 30 52.600 4 5.1 1.591 4 30 51.009
June 1| 4 34 57-700 4 54 1.593 4 34 56.107
2 4 39 3.100 4 59 1.597 439 1.503
3| 443 g.o00 4 6z 1599 4 43 7.401
4 4 47 15.200 4 6.5 1.601 4 47 13.599
6 4 §5 28.600 4. 73 1.606 4 55 26.994
71 459 3590 4 75 1.607 4 59 34.293
July 4 6 51 36.200 4 72 1.605 6 51 34.505
10 7 16 14.400 4 5.1 1.591 7 16 12.809
- August 1 8 44 7.800 352.9 1.512 8 44 6.288
2 8 48 o0.700 3 52.3 1.508 | 8 47 59.192
171 945 5.700 3 44.0 1.454 9 45 4-246
18 | 9 48 49.700 3 435 1.451 9 48 48.249
Novemberz6 | 16 6 49.100 4 15.9 1.662 16 6 47.438
December 6 16 49 58.700 4 22.3 1.703 16 49 56.997
7 | 16 54 21.000 4 22.9 1.707 16 54 19.293
22| 18 o0 40.800 4 26.6 1.731 18 o 39.069
26 | 18 18 26.900 4 26.3 1.729 18 18 25.171
28 | 18 27 19.400 4 25.9 — 1.727 18 27 17.673
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Table XIV.

To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Dublin Observatory.

Mr. SoutH on the discordances between the

1821.
Sun’s R. A. ted s : : | Sun’s R. A, computed
;"c:' sthe me:i?:l]ix:gl“oi‘ gz'ggfﬁd ltllailly DC{;)frrg;t}z;g; for the meridian ol} Dub-|
Greenwich. lin Obgervatory.
h. m. s. ‘m. s 8. h, m. s
June 30 6 36 3.500 4 83 + 4.342 6 36 7.842
July 12 7 2§ 23.000 4 4.0 4.298 7 25 27.298
19 7 53 40.500 4 ©5 4-237 7 53 44.737
August 23 | 10 8 13.300 3 41.1 3.895 10 8 17.195
24 | 10 II 54.400 3 40.6 3.886 10 I1 §8.286
October 2 | 1z 32 §51.600 3 38.0 3.840 12 32 55.440
29 | 14 13 46.700 3 53.3 4.110 14 13 50.810
December 6 | 16 51 2.200 4 22.4 4.622 16 51 6.822
11 | 17 12 §8.800 4 24.3 + 4.659 17 13 3.459
Table XV.

To reduce the Sun’s Right Ascension, computed for the meridian
of Greenwich, to the meridian of Dublin Observatory.

1822.

Suvn’s R. A. computed
for the meridian of
Greenwich,

Computed daily
motion in R. A,

Correction for
Diff. of Longit,

Sun’s R. A. computed |
for the meridian of Dub-
lin Observatory.

May 1

June 1

22
August 2
19
21
November 14
December 7
26

S.
20.600
26.700
27.100
29.500
§7.700

9.000
28.600
35.900
50.goo

0.700
33.200
58.700
38.400
21.000
26.goo

AR A ]
N N Om\OWVIWP NP O N

it

B

+ P
AN OONW NONINN OVt =00 ®°

Rl ok RS ke o o o o o o S -

NN

RO 00 Wit NPV WV G ©

S,

+ 4.030
4-233
4244
4.261
4-323
4-337
4-356
4.360
4397
4.092
3.928
3911
4-340
4.631

+ 4673

B

DO N

24.630
30.933
31.344
33.761
2.023
13.337
32.956
40.260
55.297
4-792
37-128
10 o z.611
15 16 42.740
16 54 25.631
18 18 31.573

N

OB p PP PR N
A UvTUipLs i
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To convert the Sun’s observed Right Ascension, reduced by the
Paris Catalogue, into his correspondent Right Ascension,'by the

Table XVI.

Greenwich Catalogue.

1821.

Sun’s R. A. observed at
Paris, the reductions
being made by the
Paris Catalogue.

Equation for Diff,

of Paris and
Greenwich Catal,

Sun’s R. A. observed at
Paris, reduced by the
Greenwich Catalogue.

18
19
20
21
22
23
24
September 2

4
5
z

21

29

30
November 6
December 4

July
August

October

h. EX

7 49 37.95©
7 53 39.200
9 57 6.550
10 o 48.620
10 4 30.830
10 8 12.440
1o 11 §3.530
10 44 45.750
10 §2 0.210

10 55 37.080

m.

12 32 50.280
13 43 §5.600
I4 13 45.330
14 17 38.540
14 45 13.680
16 42 17.460

S,
+0.260
0.270
0.280
0.350
0.320
0.340
0.260
0.250
0.230
0.280
0.320
0.340
0.340
0.270
0.330
+40.260

h. m. s.

7 49 38.210
7 53 39-470
9 57 6.830
10 o 48.970
10 4 31.150
10 8 12.780
10 11 §3.790
10 44 46.000
10 §2  0.440
1o 55 37.360
12 32 50.600
13 43 5.940
14 13 45.630
14 17 38.810

14 45 I4.010
16 42 17.720
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To convert the Sun’s observed Right Ascension, reduced by the
Paris Catalogue, into his correspondent Right Ascension, by the

Table XVIIL.

Greenwich Catalogue.

1822,

Myr. SouTH on the discordances between the

Sun’s R. A. observed at
Paris, the reductions
being made by Paris
Catalogue.

of Paris and

Equation for Diff.

Greenwich Catal.

Sun’s R. A. observed at
Paris, reduced by the
Greenwich Catalogue.

January 15
February 21
23

28

March H
April 30
May 1
21

22

31

June 1
2

3

4

6

7

July 4
10

August 1
2

17

18
November 26
December 6
7

22

26

28

h. m. s.

19 47 10.500
22 17 20.310
22 24 §7.710
22 43 51.240
22 47 35.980

28 30.710
32 19.280
50 25.350
54 26.230
30 §1.430

34 56.150
4 39 1.910
4 43 7-959
4 47 14.030
4 55 27-410
4 59 35-070
6 51 34.850
13.500
6.980
59.730
4.300
48.260
47-570
§7.020
19.610
38.910
18 18 25.060
18 27 17.840

Sposw NN

S.

+ 0:400
0.34.0
0.280
0.310
0.300
0.180
0.300
o.280
0.390
0.370
0.190
0.220
0.270
0.200
0.190
0.320
0.350
0.390
0.280
0.340
0.330
0.340
0.280
0.360
0.350
o.280
0.270

+4 0.280

h. m. s
19 47 10.900
22 17 20.650
22 24 57.990
22 43 51.550
22 47 36.280
28 30.890
32 19.580
50 25.630
54 26.620
30 §1.780
34 56.340
39 2.130
43 8.220
47 14.230
5§ 27.600
59 35-430
51 35.200
16 13.890
44 6.260
48 o.060
45 4.630
48 48.600
6 47.850
49 57.380
54 19.960
0 39.190
18 25.330
27 18.120

St bt et bbbt et
COORXRNAANOO VO OB ppppppRw NN
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To convert the Sun’s observed Right Ascension, reduced by the
Dublin Catalogue, into his correspondent Right Ascension

Table XVIII.

reduced by the Greenwich Catalogue.

To convert the Sun’s observed Right Ascension, reduced by the
Dublin Catalogue, into his correspondent Right Ascension, by

the Greenwich Catalogue.

1821,

Sun’s R. A. observed at . - s
Bubin e redsdons (25550 for DT Ste o A bt
being made by the | Geenwich Cat.| Greenwich Catalogue.
Dublin Catalogue.

h. m. s s. h, m. s
June 30 6 36 8.500 4 0.281 6 36 8.781
July 12 7 25 27.880 0.282 7.25 28.162
19 7 53 45.250 0.298 7 53 45-548
August 23 10 8 17.650 0.207 10 8 17.857
24 10 11 58.860 0.295 II II §Q.155
October 2 12 32 §5.590 0.207 12 32 §5.797
29 14 13 §1.050 0.261 14 13 §1.311
December 6 16 51 7.100 0.291 16 51 7.391
11 17 13 3.590 + 0.288 17 13 3.878
Table XIX.

1822.
Sil)n’f)ll'{h tt&h obsgrvefl at | Bquation for Diff.|Sun’s R. A. observed at
be|iln gm’ma?i;e ll)l;mt)lrxl: of Dublinand | Dublin, reduced by the
Dublin Catalogge. Greenwich Cat. | Greenwich Catalogue.
h. m. s s. h. m. s.
May 1 2 32 25.030 4 0.272 2 32 25.302°
21 3 50.31.570 0.276 3 50 31.846
22 3 54 31.920 0.289 3 54 32.209
24 4 2 34.250 0,288 4 2 34.538
June 1 4 35 2.340 0.313 4 35 2.653
3 4 43 13.840 ©0.303 4 43 14.143
6 4 55 33.660 0.303 4 55 33.963
7 4 59 40.680 0.307 4 59 40.987
22 6 1 55.760 0.289 6 1 56.049
August 2 8 48 3.220 0.294 - 8 48 5.514
19 9 52 37.390 0.273 9 52 37.663
21 10 O 2.720 0.263 10 o 2.983
November 14 15 16 42.750 0.291 15 16 43.041
December 7 16 54 25.990 0.299 16 54 26.289
26 18 18 31.830 + 0.295 18 18 32.125
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Table XX.

To show the Differences between the Sun’s observed, and computed
Right Ascensions; (by Greenwich observations).

1821.

Sun’s R. A. observed | Sun’s R.A. computed | Difference of the
on the meridian of for the meridian of observed and
Greenwich. Greenwich. computed R. A.
i h. m. s h. m, s, s.
June 30 6 36 4.28 6 36 3.50 + 0.78
July 9 7 13 9.23 7 13 8.40 0.83
1z 7 25 23.69 7 2§ 23.00 0.69
18 7 49 40.27 7 49 39-50 °.77
19 7 53 41.08 7 53 40.50 0.58
August 3 8 52 48.87 8 52 48.20 0.67
4 8 56 40.37 8 56 39.90 0.47
Io 9 19 38.07 9 19 37.30 0.77
11 9 23 25.17 9 23 24.70 0.47
17 9 45 58.73 9 45 57-90 0.83
20 9 57 8.26 9 57 7.60 0.66
21 10 O 50.94 10 0 §0.00 0.94
22 10 4 32.62 10 4 31.90 0.72
23 10 8 13.75 10 8 13.30 0.45%
24 10 11 §54.97 10 11 §4.40 0.57
September 2z 10 44 4744 10 44 46.60 0.84
3 10 48 24.69 10 48 24.00 0.69
4 10 52 1.85 10 52 1.20 0.65
5 10 55 38.45 10 55 38.10 0.35
15 11 31 3747 11 31 36.90 .57
October 2 12 32 §2.15 12 32 51.60 0.55
21 13 43 7-39 13 43 6.50 0.89
22 13 46 §54.77 13 46 54.10 0.67
29 14 13 47.11 14 13 46.70 0.41
30 14 17 40.64 14 17 40.00 0.64
November 6 14 45 15.81 14 45 15.20 0.61
December 4 16 42 19.61 16 42 19.00 0.61
5 16 46 40.49 16 46 40.40 0.09
6 16 51 3.10 16 51 2.20 0.90 |
8 16 59 47-87 16 59 47.50 0.37
11 17. 12 §9.18 17 12 58.80 + 0.38

Mean by 31 obs.

= &4 0.627
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To show the Differences between the Sun’s observed, and computed

Table XXI.

Right Ascensions; (by Greenwich observations).

1822.
Sun’s R. A. observed | Sun’s R.A. computed | Difference of the
on the meridian of for the meridian of observed and
Greenwich, Greenwich. computed R. A,
h., m. s he m, s S
January 135 19 47 12.68 19 47 12.50 + 0.18
16 19 51 30.44 19 §1 30.00 0.44
February 2z1 22 17 21.84 22 17 21.50 0.34
23 22 24 59.33 22 24 §9.10 0.23
24 22 28 47.00 22 28 47.00 0.00
28 22 43 52.55 22 43 52.40 + o.15
March 1- 22 47 37.20 22 47 37.30 —o0.10
April 30 2 28 32.50 2z 28 32.20 +o0.30
May 1 2 32 20.83 2 3z zo0.60 0.23
21 3 50 27.49 3 50 26.70 079
22 3 §4 27.69 3 §4 27.10 0.59
24 4 2 30.05 4 2 29.50 0.55
27 4 14 37.27 4 14 36.60 067
31 4 30 52.93 4 30 52.60 0.33
June 1 4 34 58.18 4 34 57.70 0.48
2 439 3.67 4 39 3.10 0.57
3 443 943 443 9.00 043
4 4 47 15.66 4 47 15.20 0.46
6 4 55 29.28 4 55 28.60 0.68
7 4 59 36.22 4 59 35.90 .32
22 6 1 51.47 6 1 50.90 0.57
July 7 7 35750 7 3 5680 0.70
31 8 40 14.63 8 40 14.20 0.43
August 1 8 44 8.11 8 44 7.80 0.31
2 8 48 1.27 8 48 o.70 0.57
3 8 51 53.82 8 51 53.00 0.82
4 8 55 45.40 8 55 44.80 o.60
8 9 11 6.22 9 11 5.80 0.42
17 9 45 6.16 9 45 5-70 0.46
18 9 48 50.12 9 48 49.70 0.42
19 9 52 33.35 9 52 33.20 0.15
21 9 59 59.24 9 59 58.70 0.54
November 4 14 36 21.52 14 36 21.20 0.32
9 14 56 19.00 14 56 19.00 0.00
13 15 12 33.11 15 12 32.80 0.31
14 15 16 38.72 15 16 38.40 © 0.32
29 16 19 39.38. 16 19 38.90 0.48
December 6 16 49 59.24 16 49 58.70 0.54
7 16 54 21.47 16 54 21.00 0.47
8 16 58 44.49 16 58 43.90 0.59
22 18 o 41.17 18 o 40.80 0.37
23 18 5 7.68 18 5 7.40 0.28
26 18 18 27.31 18 18 26.90 0.41
28 18 27 19.79 18 27 19.40 0.39
30 18 36 11.80 18 36 11.00 + 0.80
Mean by 45 obs. = + o.420
MDCCCXXVI. 30
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Table XXII.

To show the Differences between the Sun’s observed, and com-
puted Right Ascensions. (By Paris Observations.)

1821.

Sun’s R. A. observed at| Sun's R. A. computed | Difference of the

Paris, reduced by the | for the Meridian of observed and

Greenwich Catalogue. Paris. computed R. A.

he m. s h. m. s. EN

July 18 7 49 38.210 7 49 37-935 + 0.275
19 7 53 39-470 7 53 38.938 0.532
August 20 9 57 6.830 9 57 6.156 0.674
21 10 0 48.970 10 0 48.559 0.411
22 10 4 3I1.150 10 4 30.462 0.688
23 10 8 12.780 10 8 11.864 0.916
o 24 10 11 53.790 10 11 52.968 0.822
September 2 10 44 46.000 10 44 45.188 o.812
4 I0 §2 0.440 10 51 59.792 0.648
5 10 §5 37.360 10 §5 36.693 0.667
October 2 12 32 50.600 12 32 50.185 0.41§
21 13 43  5.940 13 43 5.022 0.918
29 | 14 13 45.630 14 13 45.185 0.445
30 14 17 38.810 14 17 38.480 0.330
November 6 14 4§ 14.010 14 45 13.644 0.366
December 4 16 42 17.720 16 42 17.303 + 0.417
Mean by 16 obs. = + 0.584
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Table XXIII.

To show the Differences between the Sun’s observed, and com-
puted Right Ascensions. (By Paris Observations.)

1822.
Sun’s R. A. observed at] Sun’s R. A. computed { Difference of the
Paris, reduced by the for the Meridian of observed and
Greenwich Catalogue. Paris. computed R. A.
h. m. s. h. m. s s.
January 13 19 47 10.900 19 47 10.828 + 0.072
February 21 22 17 20.650 22 17 20.013 0.637
23 22 24 §7.990 22 24 37.620 0.370
28 22 43 §51.550 22 43 §0.940 o.610
March I 22 47 36.280 22 47 35-844 0.436
April 30 2 28 30.890 2 28 30.717 0.173
May I 2 32 19.580 2 32 19.114 0.4606
21 3 50 25.630 3 50 25.140 0.490
22 3 54 26.620 3 54 25.536 1.084
31 4 30 51.780 4 30 51.009 0.771
June 1 4 34 56.340 4 34 56.107 0.233
2 4 39 2.130 4 39 1.503 0.627
3 4 43 8.220 4 43 7-401 o.819
4 4 47 14.230 4 47 13:599 0.631
6 4 §5 27.600 4 55 26.994 0.606
7 4 59 35.430 4 59 34-293 1.137
July 4 6 51 35.200 6 51 34.595 0.605
10 7 16 13.890 7 16 12.809 1.081
August 1 8 44 6.260 8 44 6.288 0.972
2z 8 48 o.060 8 47 59.192 - 0.868
17 9 45 4630 9 45 4-246 0.384
18 9 48 48.600 9 48 48.249 0.351
November 26 16 6 47.850 16 6 47.438 0.412
December 6 16 49 57.380 16 49 56.997 0.383
7 16 54 19.960 16 54 19.293 0.667
22 18 0 39.190 18 o 39.069 0.121
26 18 18 25.330 18 18 25.171 0.159
28 18 27 18.120 18 27 17.673 + 0.447
Mean by 28 obs. =+ 0.558
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Table XXIV.

To show the Differences between the Sun’s observed,and computed
Right Ascensions; (by Dublin observations.)

Mr. SoutH on the discordances between the

18¢21.
Sun’s R. A. observed at)Sun’s R.A. computed [Diff. of the ob-
Dublin, reduced by the| for the meridian of | served and com-
Greenwich Catalogue. | Dublin Observatory. | puted R. A.
h. m. s, h. m. s s,
June .30 6 36 8.781 6 36 7.842 + 0.939
July 12 7 25 28.162 7 25 27.298 0.864
19 7 53 45-548 7 53 44-737 o.811
August 23 10 8 17.857 10 8 17.195 0.662
24 I1 Il §9.155 10 11 58.286 0.869
October 2 12 32 §5.797 12 32 §5.440 0.357
: 29 14 13 §1.311 14 13 50.810 o.501
December 6 16 51 7.391 16 51 6.822 0.569
11 17 13 3.878 17 13  3.459 + 0.419
Mean by g obs. = + 0.666
Table XXV.

To show the Differences between the Sun’s observed,and computed
Right Ascensions; (by Dublin observations.)

1822,
Sun’s R. A. observed at/Sun’s R. A. computed |Diff. of the ob-
Dublin, reduced by the| for the meridian of | served aud com-
Greenwich Catalogue. | Dublin Observatory. | puted R.A.
h, m. s. h.m. s. s.
May 1 2 32 25.302 2 32 24.630 -+ 0.672
21 3 50 31.846 3 50 30.933 0.913
22 3 54 32.209 3 54 31.344 0.865
24 4 2 34.538 4 2 33.7601 0.777
June I 4 35 2.653 4 35 2.023 0.630
3 4 43 14143 4 43 13.337 0.806
6 4 55 33.903 4 55 32.956 1.007
7 4 59 40.987 4 59 40.260 0.727
22 6 1 56.049 6 1 55.297 0.752
August 2 8 48 j5.514 8 48 4.792 0.722
19 9 52 37.663 9 52 37.128 0.535
21 10 o 2.983 10 o 2.611 0.372
November 14 15 16 43.041 15 16 42.740 o.301
December 7 16 54 26.289 16 54 25.631 0.658
26 18 18 32.125 13 18 31.573 + o0.552
Mean by 15 obs. = + 0.686

Sloane Street,
May 24, 1826.

JAMES SOUTH.
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The following was received from Dr. Youne whilst the pre-

ceding Memoir was in the press.
JAMES SOUTH.

Dear Sir, Park Square, 10th July, 1826.
I send you some computations of the Sun’s longitude
from the observations made at Greenwich in 1820, compared with
DeramBre’s Tables, as corrected by BurckaarDpT and Bouvarp,
and with Carrins’s, as modified by some slight corrections com-
municated by Professor ScuumacuHer. The calculations have
been made at the expense of the Board of Longitude ; and if you
think they would tend to illustrate the subject of your Paper,
you will perhaps have no objection to inserting them as a note
at the end. I have had the same observations reduced by an
able astronomer in Germany ; but the results are not immediately
comparable with these, as they show the errors in right ascension
only; and they make the error of Carrinr’s tables rather greater
than is here represented, amounting to about — 8" on an average,
instead of — 3" or 4+ 1”; so that the mode of reduction appears
to require some further examination.

I am, Dear Sir,
Your faithful and obedient Servant,
Tuomas Young, M. D.

James Sours, Esq. &c. &c. &c. Sec. Bd. Long.
The Sun's Longitude, by QJ‘::QE O:.é ég?a
s B8 |83
Date. =~ ¥ 3 B on = ow &,
Observation. | Delambre’s |Carlini’s Tables,|  Carlini'’s 25 £ 25 8

Tables improved. Tablesimproved| R & R= =

1820. o I o ! " o ¢ ” o t " " l)
Jan. 1280 3 48,2{280 3 52,9|280 3 47,2280 3 51,2} + 47| — 1,0 + 3,0
31282 6 7,9(282 6 12,8282 6 6,8|282 6 11,9| + 4,9 — L.I| 4 4,0
51284 8 27,31284 8 33,2284 8 26,8|284 8 32,0| 4 5,9 — 0:5| + 4,7
151294 20  8,0|204 20 12,8|294 20 - 6,9|294 20 1L,6| + 4,8 — L1} + 3,6
16 (295 21 20,0295 2I 21,2|295 21 1§,7|295 2I 20,1| 4 1,2|— 4,3| + 0,1
22 {301 27 51,9{301 27 54,6301 27 49,0|301 27 §2,9| + »7|—2,9| 4 10
23 (302 28 §52,2|302 28 56,6(302 28 §1,1|302 28 §5,0| 4+ 4,4{— IL,1| 4+ 2i8
27 1306 32 47,4306 32 52,2306 32 46,7306 32 50,7| 4 4.8/ — 0,7 + 3;3
31310 36 23,7310 36 29,8|310 36 23,6|310 36 28,0 4 6,1| — 0,1} + 453
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Myr. SoutH on the discordances between the

Date.

Observation,

The Sun’s Longitude, by

Delambre’s
Tablesimproved.

Carlini’s Tables.|

Carlini’s
Tablesimproved.

Error of De-
lambre’sTables
improved.

Error of Car-
lini's Tables,

Enror of Car-
lini’s Tables
improved.

1820,
Feb. 1
14

15

16

17
21

27
28

2
March 8

May

June 1

91339

1”6,0
54,9
25,0

553
38,8
27,0
16,0
25,3
35,3
395
39:3
28’7
23,3
57,8
2459
48,5
34,9
52,2
36,0

357
557

6,4
42,8
14,1
10,5
31,4
5557
15,4
38,8
53,7
21,1
3453

3,5

9:4
467
16,7
33,5

9:9
4758
235
18)5

0,9
20,9
33,9
£0,1
56:2

6,6
1750
2724

o
311
324
325
326
327
331
337
338

347
348
349

(o]
311

324
32

32'(55
327
331
337
338
339
347
348
349
350
352
354

"
21,6
57,8
33,4
755
39,8
29,3
1457
2557
345
435
37,1
29,3
19,5
54-4
21,9
442
3452
49:4
40,4
1,6
3,1
56,6
40,0
11,3
753
32,1
54,8
15,3
33,8
50,6
18,4
29,6
4,1
5,0
44-4
14,9
33,5
11,2
47,3
21,9
18,4
59-3
22,2
33,9
45,4
565

37
46
47
48
48
50
52
52
52
52
52
52
52
51
51
47
42
36
34
30
24
22
20
I

18
14
12
11

I5

o ’ "
311 37 15,3
324 46 53,3
325 47 29,0
326 48 3,1
327 48 35,3
331 50 25,3
337 5z 10,5
338 52 21,4
339 52 30,3
347 52 39,8
348 52 33,3
349 52 26,0
350 52 10,4
352 §I 52,0
354 51 19,5

2 47 42,5
42 31,6
36 4755
34 38,7
30 o4
24 §2,1
22 6,1
20 39-4
19 10,8
16 6,6
14 31,3
12 53.9
11 14,3

9 32,7

7 490

4 ?2,6

2 27,6
51 2,6
47 34
36 43,0
30 13,9
16 32,6
14 10,0
11 46,0

9 20,7
49 16,0
86 6 57,3
91 50 19,3
92 47 30,8
93 44 420
94 41! 53,0

9
153
17
21
25
27
28
29
31
32
33
34
35
36
38
39
44
46
51
54
60
61
62
63
70

7>3
18,1

29,1

95 39 38
96 36 14,8

97 33 25,8

o 7
311 3
324 46
325 47
326 48
327 48
331 50
337 52
338 52
339 52
347 52
348 52
349 52
350 52
352 51
354 51
2 47
42
36
34
30
24
22
20
1
10
14
12
II

9
7
4
2
51
47
36
30
16
14
11
9
49
6

1”9,8
5750
32,6
6,6
38,7
28,5
13,9
24,8
3357
4355
36,8
29,5
19,8
55,2
22,4
44,7
3453
50,5
41,7
3.0
54,3
8,0
41,2
12,6
8,4
33,1
55,7
16,2
34,7
51,1
19,0
30,1
553
6,1
4552
15,8
344
1119
48,0
22,8
18,0
5916
50 22,0
47 33,7
44 44,9
41 56,0
95 39 75©
96 36 18,2

97 33 29,3

9
15
17
21
25
27
28
29
31
32
33
34
35
36
38
39
44
46
51
54
6o
61
62
63
70
86
91
92
93
94

— 0,7
— 1,6
+ 40
- 2,2
— 3.5
— 1,7
=555
— 3.9
—-5’0
+ 0,3
- 0,0
— 2,7
—6,9
_5’8
— 5.4
— 6,0
— 33
'—'4-17
+ 2,7
— 33

6| — 3,6

— 0,3
— 34
— 3,3
— 3,9
= 0,1
— 1,8
— 1,1
—06,1
— 47
— 45
._6,7

6| — 0,9

— 6,0
— 357
—_ 2,8
— 0,9
+ o,1
—1,8
— 2,8
—-2,5
— 3,6
— 1,6
— 31
— 351
—_—352
“'—2)8
— 232
— 1,6

— 1,4

—1,6
— 1,5
— 2,1

+ L7

+ 0,8
— 4,1
—2,6
— 2,11
— 452
+ 1,8
— 353
— 1,5
-~ 0,9
+ o9
-+ 2,0
<+ 0,2
——0’7
+ 0,3
— 1,3
-+ 1,1
— 0,2
- 552
— Q2
+ 0,4
<+ 1,2
+ 1,9
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, . e | %8 28 .
The Sun’s Longitude, by EEE, S 'g 3 _g'g
Date. 24"3 g. E[-' ?bﬁ‘ E.
Observation. | Delambre’s | Carlini’s Tables. Carlini’s g'§.§ gr; %8
Tables improved Tablesimproved.| M § SEE] Sl
18z0. [ R o v o 1 I o [ " " ”
July 10 [108 2 47,2|108 2 49,8108 2 45,8108 2 49,2/4+ 2,6— 1,4+ 2,0
11 1og o 26|10 O 4,3/109 o o6i109 © 3,9|4+ 1,7~ 20+ 1,3
19 [116 38 7,1|116 38 8,6/116 38 438116 38 S8,1|4+ 1,5— 23+ 1,0
24 (121 24 33,5|121 24 34,8121 24 30,1|121 24 33,7|4+ 1,3— 3,44+ 0,2
27 |124 16 34,8|124 16 32,4{124 16 28,1124 16 32,2|— 24— 6,7 — 2,6
30 {127 8 40,4(127 8 39,2/127 8 34,7127 8 38,9/— 1,2— 57— L}
Aug. 1 (129 3 28,4|129 3 28,9/129 3 24,4(129 3 29,0+ 0O,5— 4,0[+4 0,6
7 134 48 29,5|134 48 29,9|134 48 24,9134 48 29,4|+ 04— 46— 01
8 (135 46 40135 46 4,3|135 45 59,4135 46 3,8/+ 0,3— 4,6— 0,2
9 [136 43 40,1135 43 39,8(136 43 35,1136 43 39,4|— 0,3— 50— 07
10 (137 41 16,1|137 41 16,8137 41 11,9(137 41 16,1{4+ 0,7|— 4.2 0,0
11 {138 38 54,3|138 38 54,6138 38 49,8 (138 38 53,9|4 0,3— 4:5— 04
12 |139 36 34,7|139 36 33,4139 36 28,7139 36 32,8— 1,3— 6,0— 19
13 {140 34 95140 34 13,1{140 34 87|140 34 12,7|+ 36— 084+ 3,2
14 141 31 54,0\141 31 53,7141 31 49,6 |141 31 §3,6\— 0,3— 44— Osf
18 1145 22 46,9|145 22 48,4145 22 43,6 |145 22 47,6|4+ 1L5— 3.3+ 07
19 146 20 35,1146 20 34,6{146 20 29,7 146 20 33,8|— O,5|— 54— IL,3
20 (147 18 21,¢|147 18 21,6{147 18 17,0|147 18 21,34 Ol 45— Os2
27 154 3 35,5154 3 31,9/154 3 2753|154 3 32,3)— 3,6— 8:2}— 3,2
29 (155 59 37,0/155 59 32,0/155 59 2752|155 §9 32,5\— §,0— 0,8l— 4,5
30 (156 57 41,3[156 57 36,4{156 57 31,4156 57 36,7}— 4,9/=— 0,9|— 4,6
Sept. 1 [158 53 46,2/158 53 49,4/158 53 44,0158 53 49,3|+ 32i— 2,21+ 3!
2 {159 52 0,3159 §1 58,0|159 51 53,6159 51 58,8|— I,4— 6,7/— 1,5
3 |160 50 14,0|160 50 10,5{160 50 4,9 160 50 I10,I|— 3,5l— Q,1|— 3,9
4 |161 48 22,71161 48 23,6/161 48 18,2161 48 23,4|4+ o0,9— 45|+ 07
5 [162 46 39,0162 46 38,8/162 46 33,5162 46 38,6|— o0,2— 55— O
6 {163 44 51,0163 44 55,7|163 44 50,6 163 44 §56|4+ 47— Ou4{+ 4.6
7 |164 43 14,3|164 43 15,1{164 43 9,9|164 43 14,8|+ 0,8/— 44/+ .5
8 [165 41 32,5|165 41 35,7(165 41 30,7 |165 41 35,54 32— L84 3,0
9 |166 39 55,11166 39 58,2(166°39 53,7166 39 58,5|4+ 3,1)— 144+ 3.4
10 {167 38 22,6/167 38 22,5/167 38 18,1167 38 22,8/— oO,I|— 4,5|4+ O,z
11 {168 36 42,0|168 36 48,3168 36 44,1168 36 48,7|4 6,34+ 2,1|4+ 6,7
13 |170 33 43.9(170 33 45,3|170 33 41,4170 33 45,9|4+ I,4— 2,5|4 2,0
19 176 25 14,2(176 25 15.8[176 25 1,8 [176 25 16,5|4+ 1,6/— za4|+ 2.3
24 {181 18 58,0|181 18 59,9181 18 55,7 (181 19 0,9|4+ I,9— 2,3|4 2,9
Oct. 3 (190 9 58,1{190 I0 2,5{I190 9 §7,1[1g0 10 2,6(4 44— 1,04 455
5 |192 8 25,4/192 8 28,3192 8 23,0{192 8 28,3|4 2,0— 2,4+ 2,9
61193 7 41,2{193 7 44,5193 7 395|193 7 44,7|4+ 3.3— L7+ 35
12 (199 3 591|199 4 3,5/199 3 59:7(199 . 4 44|+ 44+ 0.6+ 553
17 |204 1 §1,1{204 1 50,5204 1 46,4204 1 51,0/— 0,6/— 4,7]— 0,1
28 (214 59 42,4|214 59 43,4214 59 38,4214 59 43,7|4+ 1,0/— 4,04+ 1.3
Nov. 2z |220 o 8,0/220 © 11,4220 0 6,5|220 0 IL6|4+ 34— 1,5/4+ 3,6
g 221 © 2;,1 221 O 23,4221 © 12,7 221 0 23,7\  L3— 3,44 1,6
16 1234 § 206,7\234 § 32,2234 5 20,31234 § 32,44 3,50~ Oyl 357
18 {236 6 35,6{236 6 40,4/236 6 36,8236 6 41,1|} i,zsa.l. 1,: + 55
19 |237 7 10,3|237 7 16,7237 7 13,11237 7 12:5|4+ 6,4/4+ 28|+ 7.2
27 |245 12 51,7245 13 1,0.245 12 56,4 (245 13 L2(+ 9,3|4+ 47+ 95
Dec. 14 |20z 29 41,5262 29 47,0262 29 43,3(262 29 46,6|+ 5.5/4 L8+ 5,1
28 (276 45 34,6|276 45 40,6(276 45 35,7 276 45 39,5+ 6.0+ LI[+ 49
+ 177,01+ 21,4{+ 1645
—  94,6/— 335,6]— 83,
+ 271,6/3 357,0|4 248,1
+ 82,4{— 314,2|+ 8°’9j
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