Observations of the apparent distances and positions of 880
double and triple Stars, made in the years 1821, 1822, and
1828, and compared with those of other Astronomers ; to-
gether with an account of such changes as appear to have taken
place in them since their first discovery. Also a description of
a Five-feet Equatorial Instrument employed in the observations.
By Joun Freperick WiLLiam HErscHEL, Esq. F. R. S. and
James SouvrH, Esq. F. R. S.

Read January 15, 1824,

rl‘uE frequent and exact determination of the apparent dis-
tances and positions of such double stars, as are sufficiently
close to be easily measured with micrometers and high mag-
nifying powers, was suggested by Sir WiLLiam HERsCHEL,
more than forty years ago, as an enquiry likely to lead to
interesting results, and which has, in fact, in his hands, led
to the creation of a new department of physical astronomy,
and to the discovery of a class of phanomena in the sidereal
heavens referable to the agency of attractive forces, and
analogous to those produced by gravity within the limits of
our own system. The immediate object with which the en-
quiry was commenced, the determination of the existence and
amount of annual parallax, was soon lost sight of in the more
extensive views of the construction of the universe which
unfolded themselves as it advanced, and has not since been
resumed ; though, from the extreme precision of which it will
appear in the course of this paper such measurements are
susceptible, owing to the refinements of modern instrument-
making (a precision not to be looked for in any other class
MDCCCXXIV. B
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2 Mpr. HErRsCHEL's and Mr. SouTH’s observations of the apparent

of celestial observations) and the progress we may yet hope
for from farther improvements in this respect, there is every
reason to suppose it still the most eligible mode of setting at
rest that great question, and to believe that no distant period
must put us in possession of something decisive from this
quarter, as to the existence or non-existence of an appreciable
amount of that element.

Meanwhile unexpected pheenomena have been witnessed.
The existence of binary systems, in which two stars perform
to each other the offices of sun and planet, has been distinctly
proved, and the periods of rotation of more than one such
pair ascertained with something approaching to exactness.
The immersions and emersions of stars behind each other
have been noted, and real motions among them detected,
rapid enough to become sensible and measureable in very
short intervals of time.

The results of Sir WiLriam HERSCHEL’s observations from
17479 to 1784, were published in two Catalogues in the Phi-
losophical Transactions for 1782 and 1485, and consist of
descriptions and measures of 702 double and triple stars.
The labour of re-examination was undertaken and executed
by him in 1801, 2, g and 4, after a lapse of twenty years; and
the changes observed or suspected in them were recorded in
two other papers, published in the volumes for 1802 and 1804,
It was to be naturally expected that, owing to the imperfec-
tion of the micrometers with which many of the earlier mea-
sures, especially those of 1449 and 1780, were performed,
and the novelty of the subject, many errors would have crept
in; and that a verification of the facts, by farther observation,
would at all events be highly desirable. Accordingly,in the
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year 1816, a second re-examination of the measures was en-
tered on by his Son (one of the authors of this paper), and
some progress made in it; several of the results of which
will be found attached to the measures in the following pages.
The instruments in Mr. SoutH’s possession being peculiarly
adapted to the purpose, a similar idea had also occurred to
him; and, at his suggestion, it was determined to undertake
the work of re-examination in concert, which was accordingly
commenced in March, 1821, and continued, whenever weather
and circumstances would permit, till the present time.

Meanwhile (though at that time unknown to us), a similar
undertaking had been commenced and carried to a consider-
able extent by a very exact and assiduous continental astro-
nomer, Mr. STRuVE, Director of the Imperial Observatory of
Dorpat. The comparison of his observations of such of our
stars as have been measured by him with our own, will not
be found the least interesting part of the present paper. So
far as it goes, the coincidences of our results, with very few
exceptions, are striking; and afford the most satisfactory
ground for reliance on the methods employed by both.

Professor Amici, of Modena, has also of late occupied him-
self in the pursuit of the same object, with instruments said
to be of extracordinary power. Very few, however, of his
results have come to our knowledge, and those imperfectly
stated ; hence it may fairly be presumed that the differences
existing between them and our own, will be found to admit
of easy explanation.

The instruments employed in our combined observations,
are two capital achromatic telescopes mounted equatorially,
of the respective focal lengths of five and seven feet. These
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are cited in the following pages by the names of the five-feet
and the seven-feet equatorials ; and a brief account of them,
especially of the former, will neither be uninteresting to the
practical astronomer, nor irrelevant to the objects of this
communication. .

Frve-feet Equatorial.

The greatest part of this instrument, with regard to bulk,
is constructed of tinned iron plate. Its characteristic qualities
are great lightness, extreme steadiness, promptness in an-
swering to its adjustments, and capability of retaining them.

The instrument, as represented in fig. 1, Plate I, is drawn
on a scale of one-twelfth of the real dimensions. The view
is taken at right angles to the plane of the declination circle.
The polar axis is about ten feet and a half long. The
lower end is a pivot attached to a cone, which, reckonihg
upwards, is about one-fourth of the whole length, the sides of
this cone making with each other an angle of about fifty de-
grees. The higher side of the cone, for about a foot of its
length, is cut in a sloping direction, as seen in the figure, for
the purpose of more conveniently observing in the vicinity of
the pole. From the upper end of the cone, the polar axis
branches into two parts, between which is room for the de-
clination circle and the head of the observer: these two
branches are again united at the top by an open frame of
bell-metal, represented in fig. e, to which the upper pivot
is attached ; which frame, as well as the iron work which
supports it, is so contrived, as to present the least possible
surface to obstruct the telescope. For the same reason, the
pivot at the top of the axis is made as small as possible, while
that at the lower end is considerably larger. Both ends of
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the axis are supported on stones; the northern one rising
within about four inches of the level of the axis of the decli-
nation circle ; the rest of the support being of wrought iron.
At the southern end the stone rises very little above the floor,
but a cast iron frame supports the pivot at the height of about
two feet. The Y, or angle which receives the lower pivot,
is placed upon the frame, and provided with two screw adjust-
ments, one for giving the axis its due elevation, and the other
for bringing the instrument to the meridian. The form of
the iron-work above-mentioned will be sufficiently compre-
hended on consulting the different figures of the Plates.

The two branches of the polar axis, on their upper sides,
are formed of broad planes, both making one continued plane.
On these surfaces the axis and reading microscopes of the
declination circle are fixed. The plane is as much above the
line of centre as was judged would render the instrument
self-balanced ; but the declination circle, &c. having proved
somewhat lighter than was expected, an equilibrium is ef-
fected by a weight fixed to the conical part of the polar axis.
The diameter of the declination circle is four feet, the length
of the telescope five feet, and the axis about thirty-two inches
long. In Plate I, fig. 1, the declination circle appears quite
plane, exhibiting the form of a drum-head, with the telescope
looking towards the equator,and projecting at each end a little
beyond the circle. In Plate II, the draughtsman stood close
to the south pole of the instrument, on account of which, and
its elevation, the polar axis is considerably foreshortened.
In this figure the edge of the declination circle is shown as a
short cylinder, the object-end of the telescope protruding
beyond it. In this figure is also seen the shape of the
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declination axis, and the two principal reading microscopes,
viz. those which give declinations. There is a third micro-
scope, which indicates zenith distances. This is seen in Plate I.
fig. 1, between the eye end of the telescope and the instru-
ment’s elevated pole. In the latter figure is shown, on the
extreme border of the drum, a narrow brass ring, whereon
the graduation is made. This ring is not only narrow, but as
thin as was judged consistent with sound workmanship; this
slightness is necessary, because iron plate and brass expand
very differently, but the former being much stronger, the
latter must obey it: the brass is soldered to the iron, and also
pinned to it at short intervals.

The hour circle, two feet in diameter, is fastened to the
lower end of the polar axis, the edge of which is seen in Plate I.
fig. 1, its under side in Plate II., and its face in Plate III
fig. 5. One of the reading microscopesis well seen in Plate I.
fig. 1, and both of them, less perfectly in the other two figures.
The whole of this circle was of brass, and the divisions were
at first made upon that metal ; but twenty-two years exposure
to the atmosphere in the neighbourhood of London had oblite-
rated the graduation. This has been restored by Mr. TrovcH-
ToON, upon an inlaid ring of platina, the divisions (fine lines)
corresponding to twenty seconds each, which are subdivided
by the microscopes to tenths of seconds, The declination circle
is divided to five minutes, which are subdivided by the micro=
meter screw of the microscopes to single seconds, with a ca-
pability of estimating further subdivisions. The instrument is
furnished with two good ground levels, neither of which are
seen in any of the figures. The divided side of the declination
circle has been called a drum ; but the reverse is articulated ;
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showing how the conical parts of the axis and telescope are
united, as well as the radial bars which proceed from the axis
and telescope almost to the border of the circle, and how these
bars, thin as the tinned plate is, are rendered firm and inflexi-
ble. Itis on this side that the levels would be seen; one of
them is parallel to the telescope, the other to the declination
axis. In fig. 1, is seen the support of one end of the latter,
above the polar axis, and nearly half way between the centre
of the circle and its limb ; here a circular aperture in the drum
is represented as being quadrisected by a cross. This has, in-
serted in its centre, a small pivot or cylinder pointed inwards,
upon which one end of the level is supported, whilé, on the
articulated side, a cross and similar pivot support the opposite
end. Both of the pivots are adjustable by screws, and the
adjustment being duly performed by them, the horizontality
of the axis is ascertained in every position of the telescope,
when directed to the meridian. The other level, which is
the larger, hangs upon similar adjustable pivots, which ad-
justment being performed, places the level parallel to the
line of collimation of the telescope, serving at all times to
ascertain the due elevation of the polar axis, as well as to
answer many other useful purposes.

The clamps and screws for slow motion deserve notice ;
the former from being unusual, and both from being good.
Instead of the common mode of clamping upon the circle, in
this instrument the clamp is made to grasp the axis. There
is soldered on each axis a ring of brass, the outer edge of
which is broad and cylindrical. On this fixed ring a mov-
able one is well fitted, and afterwards cut into three equal
parts. These are again united at two places by joints, like
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those which bind the different parts of a watch~chain toge-
ther. At the third juncture the clamping takes place; a pro-
jecting part of the ring having been left where the third
section is made, and a strong screw at right angles to this
section, which is made to gape, brings the parts towards
each other, and effects a firm embrace. The clamping appa-
ratus, so far described, was avowedly borrowed from the
means used for fixing the shaft of an ordinary wind-mill.
To the middle of each of the trisected rings are fastened long
arms of tinned iron plate, at the extremities of which the
slow moving screws have their places. ~The fixed stud is in
the lower screw planted in the iron support; that of the
upper one in the polar axis; themoveable studs are of course
connected with the levers.

The long screw for slow motion in right ascension is acted
on by a contrate wheel and a pinion at right angles to the
plane of the circle; a long handle attached to it is shown in
Plate I, fig. 1, leaning against the northern pier. A similar
screw for declination, but without the contrate part, is seen
in Plate II, fig. 3.  All the apparatus for clamping and slow
motion is seen in Plates I, II, and III, figures 1, g, and 5.

It may be remarked, that in the apparatus described, the
right-ascension motion does not at all disturb that in declina-
tion ; nor does that of declination affect the other : properties
most essential to facilitate and render accurate, micrometrical
observations ; properties not to be expected, with the same
precision, from those contrivances to which micrometers are
usually attached, known by the name of equatorial stands.

The illumination of the wires of the telescope is produced
by a small lantern, which has its place at one end of the
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declination axis. There is a neat contrivance placed between
the nosel of the lantern and end of the axis, by which the
quantity of light is regulated, so as to suit the nature of any
observation that may be made ; and such is the amplitude of
this illumination, that, on one hand, the brightness of broad
day is produced, and on the other, total darkness. In any
position of the telescope, and while the object is viewed, the
adjustment of light can be conveniently effected, by means of
a long handle shown in Plate I. fig. 1, hanging down on the
hither side of the polar axis.

In Plate IIL fig. 4, the eye-piece of the telescope is repre-
sented, in which there is seen the edge of a graduated circle,
the front of a quadrant, and two small spirit levels. This ap-
paratus is particularly described by Sir G. SHUCKBURGH, in the
Phil. Trans. 1793 ; by which, and by some small tables given
in his paper on the Equatorial, the corrections due to refraction
and parallax are neatly allowed for, in observations made at
a distance from the meridian. There is also seen in this
figure, rather partially represented, a double parallel line mi-
crometer (sometimes called a repeating micrometer), which
also measures angles of position. Although this apparatus
has had not a little to do with the observations recorded in
this paper, it is forborne to give a detailed account of it:
1st., because it would considerably lengthen this description,
which, it is feared, many will think too long already ; edly,
because a great number of these micrometers are in the pos-
session” of practical astronomers, and of course their con-
struction is tolerably well known ; and, lastly, because they
have been described in our modern Encyclopadias.* It is

® Rers’s Encyclopwdia, Article Micrometer, BmewsTer’s ditto, ditto.
MDCCCXXIV. C
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thought however, that the micrometer under consideration,
was the first that had a position circle large enough to show
distinctly minutes of a degree, by help of its verniers. This
equatorial was designed to suit its first situation, viz. on
the top of a house, where, to the north, higher buildings
prevented any distant objects from being seen, and to the
south, a smoky town presented almost as great an obstruc-
tion. The instrument being elevated 5o feet above solid
ground, it became absolutely necessary that a permanent
mark should from time to time be consulted. This advan~
tage only presented itself to the westward, where, at a pro-
per distance, the ground was not much below the level of the
instrument ; and to suit it to these circumstances, the decli-
nation axis was converted into a telescope. The effect pro-
duced by this, is similar to that of the Y level of the civil
engineers, but with this difference : it is here required that
each end of the axis should alternately be presented to the
object, and that in reversed positions the telescope should
have equal power. For these purposes, both ends have
crossed wires, adjustable so as to be placed in the centres of
their respective pivots. Exterior to the wires are placed ob-
ject glasses of equal focal lengths, and an eye-glass, remov-
able from one end to the other, completes the apparatus.
The whole instrument having been adjusted astronomically,
it was easy to build up a mark to the level of the axis, and
also at right angles to the meridian, which afterwards be-
came a substitute for a meridian mark, and also afforded an
excellent mean for adjusting the reading microscopes of the
hour circle.

The instrument bears no maker’s name. The whole
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scheme of its fabric was cast by the late Captain HupDART,
many years a worthy Fellow of this Society. All the tinned
iron work was made, under the direction and inspection of
the same able engineer. Under the like superintendence
also, was the brass work made, by J. and E. TrouvcHTON ;
who having furnished it with graduation, reading micro-
scopes, levels, &c. completed the instrument in 179%. The
excellent object-glass for the telescope of g2 inches aperture
was made by the late P. and J. DoLLonp. The power or-
dinarily employed is 133; besides which, powers of 68, 116,
240, 803, and 881, were occasionally used, being double eye-
pieces ; and in some few cases a single lens with a power
of 578 was employed for the purpose of minute scrutiny.
The extent of the field with these powers (in their order
beginning with the lowest, 68) was respectively g4/, g1/, 20’,
19,18, 11',and . ..... ..

To preserve the tinned iron plate from oxidation, it has
been well covered with white paint, and afterwards varnished ;
thus it has not only a neat appearance, but can be cleaned at
any time, without difficulty.

The present situation of this instrument, in the immediate
vicinity of one of the great thoroughfares of this immense
metropolis, required the adoption of particular precautions
against tremors. The northern pier is therefore sunk seven
feet into the earth, where it is bedded on a Yorkshire flag
four feet square, and two feet in thickness, into which the
pier is firmly tenoned and fastened by stone wedges. From
this flag rises a mass of brickwork to the level of the sur-
face, surrounding the pier, and united with PARKER’s cement,
having the area of its horizontal section equal to that of the
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flag. The weight of this effectually secures the stability of
the foundation stone. The southern pier likewise consists of
a large stone, two feet in thickness, resting on a bed of brick-
work, carried downwards ten feet below the surface. So
effectual are these precautions, that stars pass with perfect
regularity along the whole extent of the declination wire,
while the heaviest waggons are traversing the street within
forty feet of the instrument, which, in one instance, has kept
its adjustments, and been actually employed as a transit for
six ‘weeks, without sensible alteration. Indeed, whilst in
Captain HuDDART’s possession, it was almost exclusively used
as a meridian instrument.

The object glass of the seven feet equatorial is the work
of Mr. TuLLEY, and may perhaps be regarded at present as
the chef d’ceuvre of that eminent artist. It is five inches in
clear aperture, and in distinctness under high magnifying
powers¥ is probably excelled by no refractor existing. Proof
of this will be found in the separation and measurement of
the most minute double stars, such as ¢ and 4 Corona Bore-
alis, in its sharp definition of the double ring of Saturn,
and various other of the most delicate celestial objects. It is
mounted on a polar axis of brass, furnished with declination
and hour circles of the same metal, the work of the late
Mr. SissoN ; being, in fact, those of the old equatorial sector
of the Royal Observatory, committed to our care for this
purpose by the Council of the Royal Society (to whom our
thanks are therefore due) and of which a more particular de-

* Under favourable circumstances, with a power of 600, the discs of the two
stars of » Coronz and of ¢ Coronz ; of ¢ Bootis and of ¢ Orionis, are shown per-
fectly round, and as sharply defined as possible.
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scription, accompanied with a plate, will be found in page 141
of ViNcE’s Practical Astronomy. The axis is supported by
strong piles of wood sunk deep into the earth ; and though
not quite exempt from tremors, is sufficiently so for the per-
formance (with due care) of the most accurate and delicate
measurements. The telescope is furnished with a micrometer,
the work of TroucHTON, similar in all respects to that of the
five feet just described, with the exception of a peculiar ap-
paratus carrying an additional moveable cross wire, for a
purpose not connected with the present paper. The ordi-
nary observing power employed with this telescope was 1%g,
but occasionally a lower power of 104, and a higher one of
273, were also used. The illumination of the field is effected
by a lamp attached to the tube, and (as in the five feet), may
be increased or diminished to any extent.

The values of the parts of the scale of each micrometer
were determined by separating the wires a certain known
number of revolutions and parts, and having placed them in
the direction of the meridian, measuring repeatedly the time
occupied by the passage of an equatorial star, or other of
known declination, from wire to wire. By this method, one
part of the scale of the five-feet micrometer was ascertained
to represent o".g1582, and of the seven feet, 0".24044. The
equality of the threads of the screw was proved by the same
value resulting, whatever opening of the wires was em-
ployed; and the parallelism* of them in either micrometer
was perfect. The position of the declination wire, when
set to zero, was frequently examined by running a star

# The wires employed in these micrometers, are spider’s lines of extreme tenuity,
and were inserted by Mr. Simums.
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from one end to the other, backwards and forwards, by
the right ascension motion of the instrument ; but being once
well adjusted, was found liable to no change, except in one
instance, when the micrometer had received a blow, the defect
produced by which was immediately discovered and rectified.
Respecting the precautions used in observing, a few words
will suffice. In measuring distances, the stars were bisected
by both wires, and kept on them by means of the long handle
of the slow R. A. motion, held in the left hand, and gently
turned between the finger and thumb, the right being at
liberty to manage the micrometer. This, though rather diffi-
cult at first, becomes easy by a little practice, and even in
unfavourable positions, the effect of the earth’s diurnal motion
may be almost exactly neutralised with a little management.
The measures of distance are therefore all ceniral, a circum-
stance the more necessary to be noticed, by reason of the
greater size of the spurious discs of stars in refracting, than
in reflecting telescopes. In taking angles of position, these
spurious discs are often extremely troublesome, as their
inequality renders it very difficult ( especially in close stars}),
to judge of the position of the line joining their centres. In
such cases a green, or even a slightly smoked glass, was
sometimes used in viewing bright stars, or advantage taken
of the favourable intervention of a thin cloud, which reduces
them to mere points, or even of broad daylight, to obliterate
their rings and scattered light, &c. Such cases are noticed
when they occur, but it may not be amiss to mention, that the
angle of position of a pair of very close stars, or very unequal
ones, at a moderate distance, (such as ¢ Bootis, 8 Orionis, &c.),
can never be obtained with any degree of certainty by a single
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measure, especially when the two stars, as in the above in=
stances, differ greatly in colour.

The requisite degree of illumination is a matter of great
consequence, and differs in almost each particular star. In
relation to this, a singular phanomenon deserves mention.
Many very minute stars bear, without extinction, strong de-
grees of illumination, and are even seen the better for it, while
others, apparently brighter, have been found unable to bear
even the slightest extraneous light. This may probably be
owing to an excess of blue light in the star, forming a con-
trast with the ruddy tint of the lamp illumination : at least,
the most remarkable instances* of the phanomenon in ques-
tion are, those in which the small star is decidedly of a blue
colour.

A rather singular method of obtaining a view, and even a
rough measure of the angles of stars of the last degree of
faintness, has often been resorted to, viz. to direct the eye
to another part of the field. In this way, a faint star in the
neighbourhood of a large one, will often become very con-
spicuous, so as to bear a certain illumination, which will yet
totally disappear, as if suddenly blotted out, when the eye is
turned full upon it, and so on, appearing and disappearing

¥ o Scorpii is much improved by illumination.
n» Lyre. Small star blue, Much improved by strong illumination..
¢ Trionguli. Small star blue. Bears illumination very well.
» Persei.  S. blue. Extremely faint, yet bears illumination well.
59 Serpentis. S. blue; and though only of 9 m., yet bears all the illumination.
22 Monocerotis. S. blue, and bears the illumination well, while a small white
star near it bears it ill.
6 Virginis. 'The extremely faint small star bears a good illumination.

5t Piscium. S. of a ruddy plum colour, and bears a very bad illumination in
proportion to its size (7 feet equatorial.)
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alternately, as often as we please. The small companion of
2g (h) Urse Majoris, is a remarkable instance, and others
will be found in the note.* The lateral portions of the re-
tina, less fatigued by strong lights, and less exhausted by
perpetual attention, are probably more sensible to faint im-
pressions than the central ones, which may serve to account
for this phanomenon,

The measures were, for the most part, taken by both ob-
servers in each other’s presence, the one acting as assistant,
and writing down what the other announced. Frequently,
however, this disposition, dictated by convenience, was
changed, and the observations made by one were read off,
as well as written down, by the other, and the results not
communicated till the measures were finished. This mode
of checking each other’s measures, the severest which can
well be resorted to when two persons observe together, was
however only adopted, when, from a discrepancy in the first
measures, some suspicion of a bias in the eye, or judgment
of one or other, arose, in cases of peculiar interest, or in
the earlier part of the work, before practice had confirmed
our confidence. When the two instruments were used at once
however, which during the last year’s observations was al-
most perpetually the case, the observers were necessarily
separated from each other, and their results only communi-
cated on the following morning, at the time of taking and
applying the index errors.

In a very few instances, the assistance of a third person has
been called in, to give a turn to our opinion in a doubtful case.
Mr. RicuarDsoN, of the Royal Observatory, has  generally

* ¢ Persei; 7 Tauri; 43 Persei; s Leporis (R. A. 5P 4™); 63 (p.) Geminorum.
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been the person selected for this purpose, as possessing the
necessary qualifications of an eye practised* in observations
with this particular instrument, a correct hand, and un-
biassed impartiality. A few measures by Mr. TrouGHTON
will also be found on similar occasions.

Of the general disposition of the following paper, it will
now be necessary to give some account. The stars observed
by us, are arranged in order -of right ascension, and such
names, synonyms, and references are attached, as will serve
to identify them in the writings of other astronomers. The
catalogues of Mr. Soutr} and Mr. STruve,} have been ex-
tremely useful to us; the latter being much more extensive
than the former, the number of each star, in the order in
which it stands in that work, is annexed: the synonyms
therein given are also generally adopted, with such additions
and corrections as seemed necessary.

Our observations will be found to include many stars
given by Sir WiLLiam HERscHEL, in his catalogue of 145
new double stars, printed in the Memoirs of the Astro-
nomical Society, Vol. 1. These are cited by their numbers
(for instance, 41 of the 145.) Some few discovered by our-
selves, are either mentioned as new, or may be known by
the absence of any other reference. The right ascensions
and declinations are generally those of STRuve. When de-

® Prior to his appointment at Greenwich, Mr. RicHarpsox, by daily experi-
ence, had been long familiar with the Blackman-street instruments.

+ This catalogue was arranged in the year 1818, by Mr. S. and was intended
for private use only ; at the request, however, of the Reverend Dr. PEARSON, it was
communicated to the Astronomical Society, in the spring of 18zo.

t This catalogue, unfortunately, did not reach us till the commencement of the
present year. "

MDCCCXXIV, D
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termined by ourselves, they may be regarded as true to the
nearest minute in declination (unless for southern stars,
where the neglect of refraction will entail a larger error),
and to a few seconds in R. A. The identification of the stars
being our only¥* object, greater accuracy was not attempted,
than would suffice for setting the instrument directly upon
them.

Next follow our observations as written down at the time,
or at least as allowed to stand, at the moment of terminating
the measure. It would have been easy indeed, by giving
only the mean results of whole sets of measures, to have
produced an appearance of very exact coincidences ; but this
has not been so much our object, as to show, by an actual
exposé of the whole work, what degree of confidence is due
to our results, and what extent of deviation from mean quan-
tities, other observers, who may enter upon the same en-
quiry with similar instruments, may fairly expect to meet
with., In this respect, very few liberties have been taken.

* To have rendered this paper as complete as possible, it was Mr. SouTr’s in-
tention to have accompanied it with the observed places of each principal star,
brought up to a particular epoch, and some progress towards effecting it was
actually made so far back as February, 1821: but, although the transits of fifty
stars, over all the wires of his instrument, were occasionally observed by him in one
night, the scheme was found to interfere so much with the primary object, that it
was deemed advisable to relinquish it. Should, however, their places remain un-
determined, possessing, as he does, the instrumental means of ascertaining them,

~with the greatest accuracy, his original design, (if health allow), will probably be
not abandoned. Still, it must be remembered, that, two or three hundred double
stars yet remain unmeasured ; this done, the period must be distant, ere a private
individual can, with his own eyes, (be his industry great as it may), furnish standard
observations, both in Right Ascension and Declination, of seven hundred stars,
many of which are only visible in the illuminated fields of our large meridian in-
struments, under circumstances which, in this country, are of very rare occurrence.
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When indeed a measure (on looking down the list, without
reference to the observations of former nights) was found
to differ considerably from the rest, the micrometer was
usually set to the suspicious reading off, and the measure
re~examined by both observers. If declared erroneous (and
the contrary would occasionally happen), it was corrected
by him whose measure it originally was, and the result
set down in the place of that rejected. In general, the de-
gree of discordance in the measures of any particular star,
may be taken as a pretty fair criterion of the difficulty which
attended the observation.

The instrument with which each set of measures was taken,
is mentioned. In the north preceding and south following
quadrants, the micrometers show angles of position comple-
mentary to the true ones. These are, however, (except in
one or two instances) set down as read off, and the mean
afterwards subtracted from go°. Inthe measures of distance,
the index error is applied to the mean of the micrometer parts
in each set, and the result reduced into seconds is stated.
The index error was at first only taken at pretty consider-
able intervals; but, being soon found liable to a trifling
change, it was afterwards regularly taken on the morning
after each night’s observation, or at least as soon as circum-
stances would permit. The zeros applied are means of at
least five, but frequently of ten separate determinations.

In order to make this paper more complete, and to save
trouble to those who may wish to consult our measures, or
prosecute farther this interesting department of astronomy,
we have presented at the end of our observations of each star,
1st, the mean result of our own measures, reduced to a mean
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epoch, in computing which, each single measure (unless the
contrary is expressly mentioned) is supposed to have the
same weight : and, 2dly, a brief statement of all the results
obtained by other observers, as far as they are known to us,
arranged in the order of their dates, for the sake of comparison
with our own, so as to give, as it were, a history of all that is
known on the subject. Among them, a multitude of hitherto
unpublished observations of Sir W. HErscHEL are inserted
from his Journals and Registers ; many lacunz in the history
of particular stars filled up, and the chain of observation
continued unbroken up to the present time. One or two
points here require notice, 1st. The dates of his observa-
tions will generally be found to differ from those attached
to the description of the stars in his Catalogues. The reason
is, that the dates here given are those of the observations, as
they occur in the Journals, or their mean, if more than one,
while the dates in the Catalogues are those when the stars
were first discovered to be double. 2dly, Both the angles and
distances will also be frequently at variance with those printed
in Sir WiLLiam’s Catalogues. This must be explained
more at large. Unless a mean result is expressly men-
tioned, the "angles and distances in his Catalogues are in-
variably the results of single measures. However nume-
rous the measures taken, one has been selected as the best,
and all the rest rejected. So great a degree of confidence in
single measures, however, is hardly borne out by our expe-
rience ; and the results we have inserted from the Journals
and Registers, are therefore the means of all that could be
found, such only being rejected as offer something obviously
objectionable. We have only to cast our eyes at the obser-
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vations of Rigel, to see how widely they differ from each
other, and yet how exactly their mean agrees with that of
our own, to be satisfied that, in so doing, not only no improper
liberty is taken, but much valuable labour rescued from obli-
vion, which would otherwise have been lost to science. In
numerous instances, too, whole series of observations have
been found, and their mean results inserted. These are
generally noted by the letters MSS. annexed.

Finally, such remarks are subjoined as comparisons of
modern with ancient measures of the same star suggest.
In numerous instances they confirm the changes previously
surmised to have taken place by Sir W. HERsCHEL, in his pa-
pers of 180g and 1804. In a few they afford no such satis-
factory confirmation. In more than one instance, they furnish
important verifications of the proper motions assigned to
particular stars by MASKeLYNE, P1azzi, and others ; while in
some, on the other hand, the degree of permanence in the
relative situations of the large and small stars is hardly less
remarkable.

After the main body of observations, we have added a list
of a few stars less perfectly measured, or of which, from their
uncommon difficulty, the observations are too precarious to be
received as satisfactory. The only reason for inserting them
is, that should there ever hereafter arise a question respect-
ing them, any measures made with some care and with good
instruments are better than none at all, and may become
useful, though confessedly imperfect data. This reason is
strengthened by the probability that their difficulty, and the
little apparent interest they offer, will cause them to be dis-
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regarded by future observers, till peculiar views occur to

recal them to attention.
For the convenience of those who may wish to examine
the micrometrical reductions, we have subjoined the follow-
ing tables.

Values of Five feet Equatorial Micrometer.

© N OO s to m Rev.

25

0.81.582
1. 3.164
1.34.747
2. 6.329
2.37.911
3- 9493
8.41.075
4.12.658
4-44-240
5.15.822
5-47-404,
6.18.986
6.50.569
7.22.151
7-53-783
8.25.315
8.56.89%
9.28.480
10. 0.062

10.81.644,

2111. 3.220
2/11.34,.808

12. 6.8391
12.37.973
13. 9.555

© ‘
0O co~I O U Co to = Parts.

11
12
13
14
15
16
17
18
19
20
21
292

23

24
25

0.816
0.632
0.947
1.263
1.579
1.894,
2.211
2.52%
2.84¢2
9.158
3474
3:7993
4.106
4-422
47874
50534
5-869
5.685
6.001
6.316
6.632
6.948
7.264,

Parts.

8.211
8. 527
8. 84,3
9. 159
9-475
9.790
32/10.106
3810.422
34‘10.738
3511.054/0
36111 .g70

7 11.685
938 12.001

8912:317

26
27
28
29
30
91

12.949
4,2\13 265
4313 580
44 13.896
45(14 212
4614.528
47(14-84:4,
48/15.159

7.580/4

7-895/5

4915-475
ro’15 791

l12 6330

9
70
71
72
73
74
75

16.107
16.423

16.739

1%7.054
17.870

117.686

18.002
18.318
18.633

18.949
19.205
19.581
19.897

20.21¢2

20.528
90.844‘
21.160
21.476
21.791
29,108
22.423
22.739
23.056
28.371
24.687

Parts.

76
77
78
79
8o
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
g0
97
98
99
100

"

24,.002
24.818
24.634
24.950
25.260
25.582
25.897
26.213
26 529
26.845
27.161
27-477
27.792
28,108
28.424
28.740
29.056
29.371
29.687
30.003
30.319
30.635
30.951
31.20%
31.582

N R

.01

o2

.03
.04
.05
.06

.04
.08

.09

"

0.032
0.063
0.095
0.126
0.158
0.189
0.221

0.253
0.284

0.003
0.006
0.009
0.013
0.016
0.019
0.022
0.025
0.028
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Values of Seven-feet Equatorial Micromeler.

© 00 v o 10 m Rev.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24,

25

P n

0.24.044
0.48.089
1.12.132
1.36.177
2. 0.221
2.24,.266
2.48.810
3-12.354
3-86.398
4 ©-443
424487
4.48.531
5.12.576
5.86.620
6. 0.664
6.24.709
6.48.753
7-12:797
7.86.84¢2
8. 0.886
8.24.930
8.48.975
9.18.019
9.87.063

(=)
0O 0O~I Oy b Co to = Parts.

11
12

13
14
15
16
17
18
19
20
21
292
23
24

10. 1.107

25

0.240
0.481
0.721
0.962
1.202
1.443
1.683
1.923
2.164,
2.404,
2.645
2.885
3.126
3.866
3.607
8-847
4.087
4-828
4.568
4.809
5049
5.290
5:530
5771
6.011

Parts.

26
27
28
29
g0
31
32
33
34
35
36
37
38
39

41
42
43
44
45
46
47
48
49

4° 9

6.251
6.492
6.732
6.973
7.218
7-454
7-694
7-935
8.175
8.415
8.656
8.896
9-187
9:877
618

9-858
10.099

10. 339'68

10-579
10.820

11.060
11.401
11-541
11.78¢2
12.022

50

Parts.

51
52
53
54
55
56
57
58
59
60
61
62
63
64,
65
66

67

69
79
71
72
78
74

12.263
12.503
12.743
12.984,
13.224;
13:465
1g:705
18-946
14186
14-427
14,667
14,907
15148
15-388
15-629
15-869
16:110
16.8350
16.591
16.831
17.071
17.81¢2
17.552
17.793

75

18.038

Parts.

76/18

77
78
79
8o
81
82
33
84
85
86|
87
88
89
9o
91
92
93
94
95
g6
97
98
99
100,

1%5.274.
18.514
18.754
18.995
19.235
19.476
19.716
19.957
20,197
20.438
20.678
20.918
21.159
21.399
21.64.0
21.880
22.121
22.3861
22,602
22,842
23.08¢2
23.823
23.563

23.804.

24,044

o ol Oyn ol & o 1 TS

.01
.02
.08
.04
.05
.06
.07
.08
C9

0.024
0,048
0.072
0.096
0.120
0.1444
0.168
0.192
0.216

0,002
0.004
0.007%
0.010
0.012
0.014{
0.017
0.019
0.022

Blackman Street,
Nov. 19, 1823.

J. F. W. HERSCHEL.
J. SOUTH.
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No. I. R.A.od 6™; Decl. 7°49' N.

35 Piscium ; STRUVE 4; III. 62 ;

Large white ; small blue, bearing illumination very well.

Position. Nov. 27, 1821. Di}s;.tancc.

p arts,
goo... 33, 9 Five feet Equatorial. 36. o

29.30 {g sf. 35. 8 |
zg.so gg g

28.52 .
o2 . Position ==60°.46' sf. 3¢ g
29-27 Distance == 11”.168 341
28.38 28. o
—_— 349
Mean == ==29.14 Mean = 3

= 35.70
Z == 0.28
35.42

Sir WirLiam HerscHEL measured this star on the goth of
June 1983, and his measures, as recorded in his Second Cata-
logue, Phil. Trans. 1785, are

Position 58° 54’ sf. Distance 12".50,
so that this star has undergone no material alteration. M.
Struve (Dorpat Obs. iii. ) has four sets of measures, the mean
result of which is

1821.45; Position 62° 12 sf; A declin. == 9".875; whence
distance == 10"”.591.
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No. II. "R.A. ob8"; Decl. 7°51'N.
88 Piscium ; STrRUVE 5; II. 50;

A very close and faint double star; moderately unequal;

very difficult.
Paosition. Dec. 11, 1821. Distance.
o ) . Parts.
29.30 Five feet };platonal. : g 5
30.27 S - 1
30. 4 H 4. 9 H
31.39 17. 4
i
2. o,
§3.‘I'§ s  Position == 32°9'sp 15 8 r
8 . I
g; p Distance == 4".967 16. g_,
32. 8
34- 0 Ly Mean=15.75
33. 6 S 0.0Z
31,42 S
— 15.73
Meanz=32. 9

This star was measured by Sir W. HERSCHEL in 1783, and
1802. His first observation gives 25° 8’ sp for the angle,
while by the measure of 1802, it appeared to be 34° 33’ sp.
It is therefore enumerated by him among the stars in which
a motion is suspected ; but our observations do not confirm
the suspicion. In the Journal of 1783, his measure is set
down 1 Rev. 4- 49 + —46%; 497 parts, or 19°48’, being the
correction for Zero. If we suppose a mistake in reading off,
and that the true measure were 3 Rev. — 491 — 46 %, all
the observations would agree, as this corresponds to 33° 27*
s p; and some peculiarities in the mode of setting down the
observations of that night, make this not improbable.

1821.45. Position 33° 48’ sp; StRUVE, Dorpat Obs. iii.
p. 133, 134, 143.

The distance in 1788 was two diameters of the large star,
and in the Journal of 178¢, it is mentioned as ¢ 2d class, far.”’

The distance therefore has undergone no considerable
change.

MDCCCXXIV. E
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No. III. R. A. ot 23’ ; Decl. 5°57 N.
51 Piscium ; Struve 7; IV, 70;
Small star; ruddy, or plum coloured ; 6th and gth, or perhaps
1oth magnitudes.

Position. Nov. 13, 1823. Distance.
5 Parts.
70.45 Seven feet Equatorial. 113. 0
g.g: n f x13. ©

.53 11l 2
g.so 112. § 5
750 Position ==7%11"'nf 1553
g 3§ Distance == 25".866 :‘:g g
2 .50 H 116. §
8. 3;5 Measures difficult, small star, :Zg ?é
 — bears only a bad illumination. 115. © _J

Mean = 7
Mean = 111. 5
7 = = 4.0?
107.58

The position, Aug. 19, 1783, was ¢°.36' n f (Second Cata-
logue). As a slight deviation from the parallel is easily per-
ceived, this measure could not possibly be 7° in error, and
the position must therefore have altered ; though from the
great difficulty of the measures, it is impossible to speak posi-
tively to the amount of the change.

The distance in 1783, was 22”,48. A MS. observation of
Sep. 4, 1782, makes it 20”.57 ¢ not exact.”” A comparison
of these with the present distance, renders it probable that
the stars are receding from each other.

M. Struve makes the angle 7° 6' nf by 4 measures taken
1820.95. Dorpat Obs. iii. 1820. Obs. 69 and 9o.
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No. IV. R. A. o® 2¢7™; Decl. 32°43' N.
# Andromeda ; Fl. 29; STRUVE 10; V. 17;
Position. Nov. 12, 1821. Distance.

o o . i Parts.
gO==4.3% Five feet Equatorial. 114, 2
3.58 }H sf, 7. o}H
447 us-o)
4. © L. 115, 1
346 | Position ==85%49'sf. 1140
. 5 . 115,
;’,;z Distance == 36".029 u?. 2 S
o 116. 4
Mean = == 4.11 116. 9 J
Mean == 115.52
2w %44
114.08

Nov. 23, 1821.

Extremely unequal ; small star; will bear but little illumi-

nation.

Position, Distance,

o o Five feet Equatorial. Parts.

QOwm§.15 _gf_ 1. O}H
442 - 115. O
5, 9 o, 0 J— 7
514 | Pc.>s1t10n ==84°54'Sf Mean= 113. o
511)  Distance =35".599 Zz=— o28

Mean == == 5. 6 112.72

Mean result; Position 85° 26’ s f; Distance 35".951; 1821.88,

The distance appears to have undergone no material alte-
ration since July 21, 1781; when it was found to be 34".20,
as stated in the Catalogue of 1782, ¢ inaccurate.”
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No. V. R. A. ot go™; Decl. 55° 33" N.

« Cassiopeie ; STRUVE 11; V. 18;

Double ; exceedingly unequal ; the small star will scarcely
bear the least illumination.

Position. Nov. 23, 1821.
9°o-8°3.4£ H Five-feet Equatorial
81. 0 n P'
81.41
Mean = — 82.8 Position == 7°.58' np.

Position, as stated by former observers.

1781, (Deé. 19) (MSS correction of the Catal. of 148g)

5" 26'n p.
1816.2, StruvE. Dorpat Observations, Vol. i.

Pars ii. Cat. i. p. g ; - - - 9 39 np.
1819.9, Ditto, Ditto, Additamenta,i. 181. g g np.
1820.1%7, Ditto, Dorpat Obs, iii. Obs. 2%. 8 48 np.

Distance.
1780, Aug. g1. Catalogue of 1782. 52".812
1781, Dec. 19. MSS. Journal (H) 56 .167
1819.9, - - STrRUVE, Additamenta 181. 58 .8
18152, - - Ditto, Catalogusi. p. 8. 59 .4

By this statement, the position seems to have remained
nearly constant, but the distance to have undergone an evi-
dent increase. The observation of 1781, as given in the
Catalogue of 1782, states the angle at 40° 58’ n p, whichis a
mistake of computation or printing. It has misled M. STruve
into the conclusion of a binary system and elliptic orbit,
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No. VL. R. A. o® g7=; Decl. 29° 58'N.

142 (Bobe) Andromeda; Struvk 12; V. 123;
Nearly equal. Pale, ill-defined stars.

Position. Nov. 29, 1821.
32 35; Five-feet Equatorial.
32.30 {g nforsp
21 0,0
s Position == g2° 16’ n f or s p.

[

Mean == 32.16

Dec. 17, 1821.
Position == g4° n f or s p (s) Single measure,

Position. Distance.
Parts.
Dy
24--; 1 Dec. 21, 1821. ::rr;g
3? ;g S Five-feet Equatorial. 148:6 §
35:34 nf or sp. :25—8
353 J 2
35.12 ition == 21° of’ 147.4 o H
3419 gosmon == 34, "38 6n Sorsp. | 47.9}
335 i =
AR, istance == 46".464 Mean = 147,64
34. 2 : Ze=emo0.52
3441 —
e 147.12
Mean == 34.38

Mean result g4° o' sp; Distance 46".464; 1281.93.
Sir Wy, HerscuEL’s measures of 1783, Jan. 1g, are
Position ge° 24/  Distance 45".02
In neither particular therefore does this star appear to have
altered matérially.
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No. VII. R. A, o* g7’; Decl. 50°%' N.
V. 82; STRUVE 13 ;

8 and 8% magnitudes.

Position. October 16, 18230 Distance.
o Parts.
:1-25 Five-feet Equatorial. 149.07
2.20 149.7
1115 pS nf 148.5 LS
11.22 . 8.
1, SJ Position == 11° 29’ n f. 1900 J
Rl - ’ Wt
Mean == 11.29 Distance == 47" 136 pean= 149.04
Z = 4 0.21
149.25

1783.66 Position %° 48’ nf; 178g.05. Distance 4843
H. Cat. of 1785.

No. VIIL R. A. ot g8m; Decl. 56° 51'N.
y Cassiopeize ; STRUVE 15; IIL 3

Double ;. very unequal ; large red, small green.

Position. Nov. 12, 1821, Distance.
o 1 Parts.
8.38 Five-feet Equatorial. 28, 3
7. 4 ¢H nf. 28. ¥ ¢H
8.15 29. ©

. " ses 0.
g‘sg Position == *%°.56' nf go, g 8
7-50 5 3 ’ 29. §
A Distance == 8".789 5.
e Mean = 29.27
Mean = 7.56 L= 1.44
27.83

The change, both in position and distance of this remark-
able star, has been regularly progressive, as will-appear by -



distances and positions of §80 double and triple stars, &c, 31

the following statement of the measures taken at different
periods.

Date. Position, Distance, Observer, &c.
1779.8 — 11".1  Sir W. HErscueL (MSS.
17805 e 11 .5  Ditto.

H. Catalogue of 1782.

H. ¢ On the changes, &c.”
STRUVE, by BEssEL’s Obs.
Do. Additamenta, p. 174.
H & S., as above.

1782.4 29° 9nf
180g.1 19 .22nf
*1814, 16. 70f
1819.8 9. 8nf
1821.9 7.9nf

The position of 1814 cannot be relied on, being deduced
only from two estimations of the ratio of the differences of
right ascensions and of declinations to the distance, which
differ in their results as much as 8°. If we leave out this
doubtful observation, and compute the most probable annual
motion from this table by the formula (1) we obtain 0°.513g,
which is the angle described per annum in the direction
nfsp. If we compute back from the last observation as an
epoch, with this mean motion, the comparison between the
observed and calculated angles will stand as follows :

-t
w0 o0 ©
® %~

Date. Calculated Observed Difference.
Angles. Angles.

1821. 9 .9 nf 7°.9'nf o°.0'
1819. 8 9 .0 9.8 ~+ 0.8
>K{ 1814,.08 11.7 11 .5 —0 .2
1814.18 11 .7 19 .3 +7.6
180g. 1 17 .6 19 .2 +1.6
1782. 4 28 .2 27 .9 — 0.3

The observations marked with an -asterisk are the two
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from whose mean the angle of 1814 was concluded. The
second is evidently the erroneous one.

A connection between these stars cannot be doubted, as
they have a common proper motion of nearly 2" per annum.
The distance having diminished almost g”, the apparent orbit
is evidently elliptic, but the data at present are not suffici-
ently precise, and the arc embraced not large enough, to
ground any calculation of its position and elements on. The
period is probably about 700 years.

No. IX. R. A. ot gom ; Decl. 26° 48’ N,
65, Piscium ; STrUVE 16. II. 84;

Double ; equal; a very pretty object; 7 and 7 magnitudes.

Position. Nov. 13, 1820, Distance,.
[ o . . Parts.
00 == 64.10 Five-feet Equatorial. 20. 2
63.58 nporsf 21. 0
23-34 H 18. 2 S H
5. 0 it = ox° 28/ 19. 1
P Pc.>smon 25°48'nporsf 191 J
64-301 Distance = 5".960 19. ol
64. § 20. 6
63.43 >S ) 19. 5 »S
64,22 Stars beautifully steady and well 21. ©
63.55 : defined. 20, 2
Mean zme=64.12 Mean = 19.88
Z == e 1.01
18.87

An observation of Sir W, HErscHEL, on Feb, 27th, 1783,
gives go%57'np for the position of these stars (2d Catal).
A second MS. observation, dated Aug. 1g, 1802, assigns 24°,
22’ np for the angle. Mr. STrRUvVE, (Additamenta, 181) “ ex
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optima observatione” Dec. 8, 1819, makes it 26°.51°. Assem-
bling all in one view we have
1788.15 Position go°.g5 np or s f

1802.61 27 .g6

1819.94 26 .85

1820.92 22 .00 STRUVE, Dorpat, Obs. iii, Obs. 4o,
p. 188, 2 meas.

1822.86 25 .80 H. and S. ut supra.

The slow decrease in the angle of position is here suffi-
ciently evident, though too small to place any confidence in,
were it not for the progressive steps by which the intermedi-
ate observations show it to have taken place. The rate of
decrease, calculating on all the observations according to the
formula (1) is no more than o°.117 per annum, in the direc-
tion up sf, or retrograde. Supposing it to revolve uniformly
in a circle, its period would at this rate be go%7 years.

The distance, in 1783, was 1% diameter of the large star.
M. StruVE, in 1819, made it 5”.7%, with which ours coin-
cides, almost to minute precision. The distance, therefore,
as well as the angle, seems to be subject to a slow variation,
as a diameter and half between the discs, in equal stars of
the #th magnitude, can hardly exceed 4" from centre to
centre.

No.X. R.A.o"4em; Decl. 67° 51 N. (H. and S.)
Double ; equal ; 8th magnitude.

Position. Nov. 1 3, 1829, Di;tahéé.
arts.
506.1,8 Five-feet Equatorial. 9. 07
56,30 SP 11..0
57.35 0 H » 12. 0o pH
5445 13- o |
54-30 ' 9-5J
55.30" 10. 9
.o fes — ppO 4ol 10. 2
gi-so ¢ Position =j55%12'sp [T g s
54-25 is =q". 1. 5
s Distance == g".151 L 8
Mean = §5.12 Mean = 10.99
Z =— 1.01
9.98

MDCCCXXIV, F



84 Mr. HErscHEL’s and Mr. SOUTH’s observations of the apparent

No. XI. R.A. o* 50™; Decl. 43° 44" N.
164 (Bope) Andromeda ; STRUVE 18;
Pretty unequal ; 7th and 8th magnitudes.

Position. Nov. 13, 1829, Distance.
PR . . Parts.
78.30) Five-feet Equatorial. 25. §7
g7-'9 sp zz. 8 [
o, 4. 0 S H
78.22 o H 26. 1
7714 25. 8|
7735 25. 07
80. 07 26. 8
79- 9 Position = #%8°.57'sp 248
79.56 »S . 7” 57 sp 23. 4 §
80. 9 Distance == %".520 25. 0
80. 5 J 23. 8

Mean = 78.57 Mean = 24.82
Z == 1.01
23.81

No. XII. R. A, o® 54™; Decl. 0° 24/ N.

26 Ceti; StruvVE 20; IV. 8g;
Exceedingly unequal ; large white, small blue or green ; very
difficult ; will not bear the least illumination.

Position. Nov. 12, 1821. Di]S?tance.
x§.4z' Five-feet Equatorial. 56 .a;rts.H
16.30 SIP 4.7 o }
14'45} - 51 .0 S
15.10 .
lg.so Position = 14‘0'39’ SP Mean = 51.33
:142 S Distance == 15"'756 Z=— 1.44

49-89

Mean == 14.39

The measures of this star, in 1782, were

Position 14° 86’ s p. Distance 1%".08 (mean of 2 Obs. ;
Second Catalogue), so that it has undergone no material
. alteration.

M. StruvE has three observations of this star in 1820 and
1821, the mean of which gives 19° 12’ sp for the angle.
(Dorpat Obs. iii. )



distances and positions of 380 double and triple stars, &c. gj

No. XIII. R. A. ot 56=; Decl. g° 57" N.
=% Piscium ; STRUVE ¢25; IV. 68;

Pretty unequal ; large white, small bluish, and does not bear
illumination so well as its magnitude would lead us to
expect. When the field is illuminated they appear consi-
derably unequal.

Position. Nov. 2%, 1821. Distance.
® / ‘ ) « Parts.
7.12 Five-feet Equatorial, 101, 2
7-34 1S n f. 101, o-]
7-15 . o 103. § S
7.14 Position == %°.20’ n f. 102, 8
.1 . .
(44 Distance = g2".069. 100, 5
— 104. O [y
Mean = 7.20 I0L. 4.}H
100. ©
Mean = 101.82
Z === 0.28
10L.54

There seems no reason to suppose a motion in these stars ;
the observations of Feb. 23, 1783, indeed give

Position 4° 48’ nf. Distance 29”.60. (H. Second Catalogue);

but it is remarked, that they were made in weather too windy
for accuracy.

1821.44; Position 6° 51’ nf. STRUVE; Dorpat Obs. vol. iii.
Second Observation.



86 Mr. HErsCHEL’s and Mr. SouTw’s observations of the apparent
No. XIV. R. A. ot 56'; Decl. 20° go' N.
74, ¥ Piscium ; StruvE 22; IV. g;
Double, rather unequal, both white.

Position. Nov. 2%, 1821. DiIs)t,arr;ce.-,;
° o 7 arts.
90“'"12- o Five-feet Equatorial. 93 8}
Io. 3 93- 9 g
18. 6 H Sf 94. O (S'
18.14 92. 0.J
23:1?1 Position =70° 48" sf .. — rer
20. ° Distance = 29".416. Z=—o.28
19:5
_— 93.14
Mean=—1g.12 '
o Nov. 1g, 182¢2. 99. 07
QOm=18.40 . R 97- 9|
18. 6 H Five-feet equatorial. 96. 0 { s
1848 (T Equal 98. 9
18.30 nporsf 97- 7J'
—— 97, 2
Mean==—1831  Position == 41°%29'nporsf 4 ;’L
Distance = go"'6%6 97- 8 S
97. ©
99' 5-‘
Mean = g8.14

(Stars ill defined.) Z=—1.01

; 97-13
Mean result.

Position 71° ¢’ s f. Distance 30".34,; 1822.38.

This agrees well enough with the measures of 1779 and
1782 (Catalogue of 1782), the estimated angle being then 80°
sf, to obviate any idea of rotation; but the distance seems
to have undergone some increase, a measure taken Oct. 3o,
1779, making it 27”.5. M. Struve has an Observation of
the Position of this star, (Dorpat Obs. ii. p. 168. Obs. 183),
which he states at 70° 42’ s £, differing only 20’ from ours;
1821.94 Position 71° 0’ s f. Distance 30”.037 from A decl.

== 28".40; STRUVE; Dorpat Obs. iii.



distances and positions of 880 double and triple stars, &ec. 87

No. XV. R. A. ot 58m; Decl. 88° 22’ N.
Polaris; STRUVE 275 IV.1;
Distance. Dec. 23, 1821.
Parts.
57- 4. Five-feet Equatorial.
59. 8
58. 5
57. 6
58. 2
59- 7 |,
56. 2 S . "
57,2 ( Distance = 18".068.
57. 6|
57-9
58. 2
56. 5
56. 5
56. 9 J
Mean = 57.73
Z=— o052
57.21
Distance. ulv 14, 182¢2.
Parts. J Y 4" ‘
80. 67 Seven-feet Equatorial.
34- 3
0. .
8. Z Distance.
78. 6 Parts.
s 8o.
g;- g s D;stance :,;19’(".259 S. 8,:3 e R
: : DlS —_— " v81‘. 2 I RICHARDSON.
793 Istance == 19".490R.  2I- 2
g? g Mean = 81.80
79 3 Z == 074
Mean=80.84 81.06
Z=— o074

80.10



88 Mr. HERSCHEL’s and Mr.SouTH’s observations of the apparent

Polaris continued.

Distance. July 20, 1822.
arts.
80. 07 Seven-feet Equatorial.
76. o
;g g Distance.
76. 2 Parts.
. — QU
z5 537 s Distance == 18".728 S. o ; Mr.
Z5. g Distance = 1911'225 R. 80. 5 § Ricnarpsox,
2733 7 Mean = 80.40
8o. 2 Z = — 0.44
78. 2
82. o 79-96
Mean == 78.31
Z zze= 0.44
7787
Position. D;;startlce.
arts.
’ -
23-‘87 Feb. 21.1823. ;i ;’ .
22 o
62.18 Seven-feet Equatorial. 72, §
61.14 sp 71, g > H
23-44 LH 70. 6
3.23 73 o
2 8
g;-;g Position = 61°.36"s p ;'{'4: ;5 o
60571  Distance == 18".281 78. 8
o o
v6:‘:4 - S 77: 3
2424 & |
63.25 84.. °olg
61.47 | 8;. g
Mean = 61.36 Mean = —7—g—5—5-
Z==— 0.52

76,03



distances and positions of 380 double and triple stars, &c. 3g

Polaris continued.

Position. June 18, 1823. Distance.
, . Parts.
6 1.35 Five-feet Equatorial. 2;,82
61. o S p- 62. o
go.4ofH 62, 5 LH
o © Position == 60°. 46' s 61. 4
60.35 : ;40 sy 59.
2 Distance = 19"”.347 —
Mean = 60.46 Mean = 61.62
Z=w 0.36
61.26
Position. Distance.
o ' Parts.
6a. o7 . 6o. o
6o. o .. o 61. o
20.45 \s  Position = 60°.26's p}s go. ol
0.35 f — 10/ 2e 3
6025 Distance = 19" 341 62. 3
60.25 64. o
Mean = 60.26 Mean == 61.60
Z== o036
61.24
Aug. 7, 1823. Aug. 9, 1823. Aug. 12, 1823.
Five-feet Equatorial. Seven-feet Equatorial. Five-feet Equatorial.
Distance. Distance. Distance.
Parts Parts. Parts.
57. 8 8o. 40 62. §)
62. 5 81. 2 63. 8
6o. 2 8o. 2 6o. o
26- 3¢S 78. g 6o, 2
I. 9 79 6o. 6
63. 2 81. 3 rS 58. 5 }H
61. 3 gs. 2 63. o
— L. s 9.
Mean = €0.46 79. 3 ?8. g
Z=— 176 77. o 59. 6
58.70 Mean = 79.78 Mean = 60.59
Z=— 1.44 Z=w— 216
78.34 58.43
Distance = 18".539. Distance = 18".836. Distance = 18.”453.
Measures by no means  Star not sharplydefined, Measures unsatisfactory.
satisfactory, but measures taken

with the greatest care.



40 Mr. HERSCHEL'S and Mr. SouTH’s observations of the apparent

Polaris continued.
Mean result.
Position 61° 11’ sp. Distance 18".701.  Epoch 1823.06.

- The positions agree very well. The distances are difficult
to take, from the great inequality of the stars; but the mean
here set down being the result of not less than 100 measures,
is certainly very near the truth.

Other measures of this star are

v Position. Distance.
1781.50. 67°. 2'.sp 18".468; H. means of measures in

the years 1779, 1781, 1782.

1802.1%7. 61°.43.5p H. MSS. Observation.
1815. 60°. 2'.sp 18", 5o; StruvE Addit. p. 182.
1819. 60°. 6'.sp 18", op; ditto, ditto. "
1821.80 18.” 26; Dorpat Obs, iii. p. 13g.
Obs. 21, 33.

The observations of stars very near the pole require a correc-
tion to reduce them from one date to another, by reason of the
motion of the pole in the heavens due to precession, which
alters more or less rapidly their angle of position. In Polaris,
the annual variation of the angle (being sp) is — 195"== —
3’ 15”. Hence the correction for 42 years is — 2° 16', which,
applied to the measure of 1781.50, reduces it to 64° 46’ sp.
The observation of 1802 similarly treated, becomes 60° 38’,
coinciding very well with the present angle. A correction
similar in principle, will of course be required for all the
stars, after the lapse of long periods; and the only way to
obviate the necessity of using it, would be to refer all the
angles to the ecliptic, and its parallels ; but we are at present

very far from the necessity of a reduction requiring so much
labour, |



distances and positions of 880 double and triple stars, &c. 41

No. XVI. R. A. 12 4™ ; Decl. 6° 37’ N.
{ Piscium; StruVE 32; IV. 8

Double ; rather unequal ; L white, S bluish.

Position. Nov. 23, 1821. Di}fta?ce.
arts.
;5,1'7 Five-feet Equatorial. 80. 21
26.43 nf 76. o
23 b o Ln
26.1 .. o.
zé.;é Position ==26°20" nf o o
18 . :
zgiz Distance = 24/.836 80. 6
Mean = 78.92
Mean == 26.20 7 —_ "0.28
78.64
Position. Dec. 16, 1821, Distance.
Parts.
26, 3 Five-feet Equatorial. 78?1?1
26.58 n f 78. 8
26.45 76. 6
26.28 - § 78. 1 S
27, niJ Position == 26°.45' nf A
2644 Distance == 24".507 ;73 !
Mean = 26.45
Mean = 77.86
Z =— 0.26
77.60

‘Mean result.
Position 26°.33’ nf; Distance 24”.648 ; 1821.92.

There is no reason to apprehend any material alteration in
this star, Sir WirLLiam HERSCHEL’s measures being,
Position 22°.g7' #f (1781, Nov. 19); Distance 22".18% (1780)
‘ not very exact.”

This star has also been measured by M. STrRuve, who
makes its position 26°.86" nf (Dorpat. Observations, ii. p. 167,
Obs. 139.) Subsequent measures, by the same eminent ob-

server, make it 25°.86' nf. Dorpat Obs. iii. p. 184, Obs. 95.
MDCCCXXIV, G



42 Mr. HErscHEL's and Mr. SouTH’s observations of the apparent

No. XVII. R.'A. 1? 5™; Decl. 8 45 S.
87 Ceti; STRUVE g4,; V. 24
7 and 8% magnitudes.

Position. Oct. 16, 1823. Di;;a?ce.
o . : rts.
9%__27_1 2 Five-feet Equatorial. 163. 5
28. § np 162. 3
27.16 »§ 1%'8. o S
27.52 " 16c. 5
27.20 Position ==62°.27'np 158. 6 J

Distance = 50”,780

Mean = —27.33 I\élean i: 160.58
= o.21
160.79

Other measures are,
1783.65; Position 62° 36’ np; Distance 45”.15; H. Cat. of 1785.

1821.95; Position 64’0’ np; Distance 48"”.g20 :: STRUVE ;
Dorpat Obs. iii. p. 144. Obs. 132. from A declin. =

43".48, which however is marked as a suspicious observa-
tion.
No. XVIII.  R.A. 1" 1g™; Decl. 67° 11’ N.
¥ Cassiopeize ; STRUVE 38; V. 8g;
Double ; very unequal; L red; S dusky.

Position. Nov. 25, 1820, Distance.
o o /_ Five-feet E ‘al Parts.
9o—78.30 cet Bquatorial. 107, 07
79-31 Sf 111. ©
78.40 +H 107. 7 5H
77- © 109. §
78-204 106. § |
79-30 .. . 108. 07
78.55\LS Position = 11°.1g' 5f 106. o
79-10 1St — l 107. 0 &S
5o Distance = 83"904, xo?- ;
79-20 104. §
Mean = — 78.47 Mean = 107.29
Z=+4 o.06

107.35



distances and positions of 380 double and triple stars, &c: 48

Y Cassiopeiee continued.

Positioa, Nov. 25, 1822. Dlij::t‘;ce'
9%__7°9‘ 4§ Seven-feet Equatorial. 133. o
8. 0 Sf 131. 2
;g;? (H  Position = 11°30' s f e H
78.10 Distance = ge."233 133. 8
Mean = — 78.30 Mean = 134.00
’ Z=+ o0.06
134.06

Mean result.

Position 11° 19’ s f; Distance g3”.347; 1822.90.

In 1783, the measures were as follows :
Position 10° 12’ sf; Distance gg”.41. (Catalogue of 1785);

so that this star has undergone no sensible alteration.

No. XIX. R. A. 1* 25™; Decl. 11° 38’ N.

100 Piscium ; STRUVE 42 ; IV. 131;

Considerably unequal; a miniature of %% Piscium; is a

faint object ; and the measures, especially of distance, are in
consequence difficult.

Position. Nov. 27, 1821. Distance
° . . Parts.
9.21 Five-feet Equatorial. 50. ©
9-30 n 51. 0
10.35 H f 33. 0 H
10.38 52. 0
9.28 o 49- 1
9. s (g Position =9°.35" n f s0. 5
9: °j Distance == 16".018 51. 2
95 51. 2

Mean = 9.35 Mean = 51.00

Z = — 0.28

0.72
No material change in this star. In the Catalogue osf 17785,
the measures stand as follows :
Position 5° o' nf; Distance 15”.88; 1783, Aug. .
1821.44.; Position 10° 14/ nf; Struve; Dorpat Obs. iii.
P- 184, 142.



44 Mr. HERSCHEL's and Mr. SouTH’s observations of the apparent

No. XX. R. A. 1P 44™3 Decl. 18° 245’ N.
9 Arietis; STRUVE 4%; 1IL 9;

Position, NOV. 27, 1821. D})S:?:lsce.
30_8,3' 5 1 Five-feet Equatorial, 32. 7
0.32 0§ np or sf ;: c8> S
0.31 . . 8
0-58} Position == 89°.28'np orsf 32 é}H
0.14 : — 32.
053 Distance ==9".995. 4
Mean = —o.37 lélein: 301.23
31.65

Equal ; both bluish, improved by illumination. Magnitudes
& and 5.

Position, Nov. 18, 1822. Distance.
o o ¢ R ’ . Parts.
g0=-0.32 Five-feet Equatorial, 28. 8
0.18 nporsf 28. 6
1.29 ¢H 27. 2 ¢S
1.35 30. 3
:;; Position == 88°.51', np or sf o 2
1.10 Distance = 8".931 30. §
1.15 »S 27. 2 { gy
o.50 29. 1
oro A third Star in view. 3 o
31. O
Mean == — 1. g
Mean = 29.18
Z = — 0.90
28.28
Position, Nov. 13, 1823. Distance.
‘ Parts.
9%...2,10 Seven-feet Equatorial. 3? f)*
230 | o Equal sth and 5th Mag. s |
I. O N >
252 nporsf 3. 4
3.10 . o ot 40. 6
f-zg Position =88°6"nporsf 425
. o I I.
sz bs  Distance=8".774" o ils
L. © Probably the northern star is the 41. 0
1.54J smaller. 40 7

Mean = == 1.54 Mean = 40.50

A distant star C in the field, 2= _#°!
36.49




distances and positions of 380 double and triple stars,&c. 45

No. XXI.
Position. Nov. 13, 18@3. Di;;?tlsce'
5. ‘;}s Measures of AC. 955- © }s
5-5 Seven-feet Equatorial. 95 g 7.
1'28}H 5th and gth Mag. ggz: s lu
S A 957. 6
Mean = 4.46 Position == 4°.46' nf Mean = 95598

Distance = g'.48".764, Z = .01

951.43
Distance. Epoch.
Mean position AB; 88°41° np or sf; 9”.109; 1822.88
AC; 446 nf; 3'48".764,; 1823.86
Other measures of this Star are
1756.00; Position 78°46’ sf; Maver. Computed from dif-
ferences of R. A. and Decl.
1779.80; ——— 84 o 3 H. Account of changes, &c.
1780.80; ——— 86 5 np; Distance 10".172 (9 measures)
H. Catal. of 1%782.

1802.20; == 89 10 ; H. Account of
changes, &c.

1816.81 ; ———— 87 27 sf; - HERSCHEL, jun.
The position is undoubt-
edly sf.

1819.88 ; wmm— 84, g sf;

STRUVE, (2 meas)
Additam. 182.
86 54 nporsf; 9.”128 STRUVE,
Dorp. iii. pages 141, 142,
144, from A decl. = g".11.
The change therefore in the angle of position, surmised by
Sir W. HerscHEL in his Account of Changes, &c. is not con-
firmed. Indeed it was chiefly concluded by him from the
angle deduced from MAYER’s observations, which of course
must be very precarious. On the other hand, the distance
seems to be subject to a trifling decrease, though perhaps
the circumstance of the diameters of the two stars being in-
cluded in the measures of 1780, may account for the excess
in those observations.

1821.90;



46 Mr. HErscHEL's and Mr. SouTH’s observations of the apparent

NO. XXII- R, A, lh 4'7m; DeCl. 760 251 N.
47 Cassiopeia; STRUVE 49;(¥*)

Double; extremely unequal ; large white, small blue ; mag-
nitudes 4 and 10; very difficult.

Position. Dec. 21, 1821. Dlistance.
. ts.
7§, o Five-feet Equatorial, 29a9r. so
76.36 {5 sp 297. © }H
79-31 296. 51 g
77-55 .- 295. o
76.°5 }s Position = 77°.41' sp 55 ©§
78. 0 Distance == 1'.33.” 594 Meaél‘_—:—- 296.87
— 0.52
Mean = 77.41 p 5
290.35
No. XXIII. R. A. 1P 48™; Decl. 22° 48’ N.

A Arietis ; STRUVE 50; V. 12
Large white ; small blue, pretty unequal.

Position. Nov. 29, 18_21, Dli)Stance.
42-331\ Five-feet Equatorial. xaxr;?. 2“1
4233 nf 121. © l
43.33 oH ol
P 1z0. 3J
4423 ) 11Q. g
3 3 121.
44'5*:1 Position = 44°.19' nf 121 g}S
iﬁiio Distance = 37".889 121.
432 l\élean:: lzo.zg

=— 0.2
Mean = 44.19
119.97

According to Sir W. HerscHeL (Catalogue of 1782), the
measures of this star are
Position 42° o' nf; Distance g6”.61; 1781.83.

Mr. StruVE has also measured this star ( Dorpat Obs. ii. page
16%. Obs. 145), and states the position at 43° 42’ nf, (mean
of g observations). A subsequent measure (Dorpat Obs. iii.
p. 134) makes it 45° 1’ #f ; mean 44° 21’ nf; Epoch 1820.39.

© Entered in STrRUVE’s and SouTn’s Cataloguesas V. 84. In the Catalogue of
1785, V. 84, is called F1. 47 :: Cassiopeiw, but is evidently a different star.



distances and positions of g8o double and triple stars, &c. 47
No. XXIV. R.A. 12 51™; Decl. 23°48'S
292 (Bope) Ceti; STruvE 513 II. 58 ?
Double ; unequal ; 8th and gth magnitudes.

. POiitiCIm- Nov. 23, 1822. Dlisatirsl.ce-
90—51.36 Five-feet Equatorial. 29. 7
e lu np o 8Ls
54-45 30. 3
52.34 30. 8
s535|  Position = 36°80 np il
ﬁ: °(® Distance = 9'.080 26. 2
54.50 29. 9
Mean = — 53.30 Mean = 28.95

Z = — o0.20

28.75
If this be the same star with II. 58, it must have sustained

considerable alteration, both in angle and distance; as in
1783, its position was 25° 12’ np, and the distance sufficiently
small to be estimated at 1} diameter of the large star. This
may raise a doubt as to its identity, though both Bope and
StruvE agree in making it the same. The star, however,
should be watched.

No. XXV. R. A. 1® 53™; Decl. 1* 53’ N.
a Piscium ; STRUVE 53 ; II.nm 3
A beautiful double star; nearly equal.

Position. Nov. ¢ 3> 1821. D;:;tance.
) . . ts.
90—24.57 Five-feet Equatorial, ,; d zs_]
24.50 - np 16, 8 L -
23.40 . 17. o
24-41 Position == 65°.46' np 17. 4
23. 0 . 18,
Distance = 5".401 5
Mean = ~ 24.14 Mean = 17.38
Z =~— 0.28

17.10



48 Mr. HERSCHEL’S and Mr. SouTH’s observations of the apparent

« Piscium continued.

Position, Dec. ’16’ 1821. Distance.
o o . , i Parts
90—24.39") Five-feet Equatorial. 16. oY
24.3§ n p 18. o
25. 4 L g 18. g s
24.49 .fe 17.
24.23 Position = 65°.2g’ np 16.
24.1 . . 8
+15 Distance == 5".448 A
Mean = -— 24.37
Mean = 17.51
Z=— o026
17.25

Mean result.
Position 65° 33’ np ; Distance 5".428 ; 1821.93
That this star has undergone no appreciable change, the
following statement of earlier observations will show.

Position.
6%° 28 np; H. First Catalogue. 1781.79
63 o np; Ditto Account of changes, &c. 1802.08
70 48 np; STrRUVE, Additamenta, p. 182 1819 .9
Distance.

5".12g3. HerscHeL. 1st Catalogue. 1781.79
The mean of the angles of 1781 and 1802, agrees closely
with our own. M. STRUVE’s is doubtless too large.



distances and positions of 380 double and triple stars, &c. 49

No. XXVI. R. A. 1" 53™; Decl. 41°28 N.
v Andromedz ; STRUVE 54 1L 5

Large orange; small emerald green ; very beautiful.

Position. Nov. 29, 1821. Di)s;?:lsce.
2°3,37' Five-feet Equatorial. 35. o.
27. 4 nf 36. 1
26.18 35 1 Ly
26.12 34. 8
25.34. 33. o
s , Position = o514 nf e
23.42 Distance = 10".gog 30. ol g
24. 1 33. 4
25.55 H 34. 9
Mean = 25.14 Mean = 34.82
==~ 0.28
34:54

The following is an arranged statement of the measures of
this star, taken at various times, and by different observers.

_ Position.
19° 87 nf; Herscuer. First Catalogue 1781.8
26 46 nf; mean of g meas. in 1802,3,4,)
« Account of Changes, &c.” § 18031
28 12 nf: HERscHEL, Jun. 1816.85
25 85 nf; StruvE, Additamenta ' 1819.9
25 14 nf: HerscHEL and SoutH - 1821.91
Distance.
9".254, H. First Catalogue 1781.0
10 .480 STRUVE, Additamenta 1819.9
10-.909 H. and S. as above 1821.91

M. StruVE’s remark, that the angle of 1781 must be given
up, is probably correct ; the measure, however, is regularly
entered in the Journal of that year, and correctly cast up.
This granted, the position appears to be subject to no material
alteration, and the distance only to a very trifling, if any
increase.

MDCCCXXIV. H



50 Mr.HERscHEL’s and Mr. SouTH’s observations of the apparent

No. XXVII. R. A. ¢t o®; Decl. g8° 11’ N.
59 Andromeda ; 59 STRUVE ; IV. 129 ;
A little unequal ; both bluish.

Position, Nov. 29, 1821. Distance.
° 4 . . Parts.
58.32 Five-feet Equatorial. 55. §
58.24,} S nf 55. 2
59.10 58.0p8§
§4.107) 56. 7
s?gg 57 1)
55 H 59. 4
543 56. 0
56.30 56. 6 pH
56. o 55 0|
gg g“ Positi ) 56. 5 )

0 aeesenn o e .
58.29 > S C.)Sltlon = 57°7 nf Mean = 56.50
5928 Distance = 17".755 Z=—"0.28
58'37.1 I

56.22
Mean = 57. 7
Position. Dec. 6, 1821.

5:_, 3'6‘] Five-feet Equatorial.

54.12 nf

55.30 - H

§6.17

57-30

. 141 P /
§§.4Z } s Position == 56°.21' nf
§6.55 When position wire set purposely to 5g°.10’, the angle

—_— declared positively too large (S. and H.
Mean == 56.21 P 7 ge (5 and Ho)

Position. Dec. 8, 1821. Distance.
o 1 . . Parts.
54.43 Five-feet Equatorial. 52. §
53.20 ¢ H nf 52. 0
55. © 52, 4 (H
Mean = 54.21 Position == 54°.21' nf 5 °

Mean = 52.97

M — I
Distance == 16".701 Z=—""o0p

52.88
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59 Andromede continued.

Position. Feb. 1, 1822. Di)s::gce-
o 7 nf R
.52 .
gggs Five-feeet Equatorial. g‘; (3)1
e l® EE

53.36. Position == 53°.49 nf o o
Mean = 53.49 Distance == 16".464, 53 4
- Mean = 53.32
Z=— 119
52.13

Mean Result.
56° 5' nf; Distance == 1%".15%7 ; 1822.0.

The measures of 1783.48, recorded in the Catalogue of

1785, give
Position 55° 9’ nf; Distance 15".25.

The angle therefore seems liable to no alteration, but the
distance is increased if the measure of 178g be correct; but it
is only the result of a single measure.

This star is remarkable for the great differences between
the means of several independent sets of measures, while the
star presents no peculiar difficulty. One of the angles differs
3° 2g' from the mean of all ; and this may be considered the
maximum error to which the measure of an angle can be
considered liable, unless in peculiar cases.



52 Mr. HERscHEL’s and Mr. SouTH’s observations of the apparent

No. XXVIII. R.A. eb2™; Decl. 2g° 2%’ N.
¢ Trianguli. Fr. 6 ; STrRUVE 61; II. g4;

Close; considerably unequal; very beautiful. Sir W. H.
compares it to « Herculis, and the comparison is just. It
bears illumination very well.

Position. Dec. 10, 1821. Distance.
,;, 6 Five-feet Equatorial. ‘l?.n‘;sﬂ
g |y nf 2]
11, 1 1n. 3 H
11.45 .. , 1. 9
12.10 Position ==12° 2’ nf 12. 2
1143 ¢ 8 s 1" 13. 4
12.16 Distance =3 881 1z. ©

11. 7 >~ S
Mean = 12. 2 12. 6
13. 3
Mean = 12.31
Z=— o.02
12.29

The measures in the catalogue of 1782 are as follows:
Position 4° 28’ n f; Distance 11 diameter of L. 1781.77.
There can hardly then be a doubt of a change of position

in this star, as the measure of 1781, though only a single
one, could hardly err 8°, especially so near the parallel. The

distance remains as it was.
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No. XXIX. R. A, 2 g™; Decl. g8° 17'S.
66 Ceti; STRUVE 62 ; IV. 25

Double ; pretty unequal ; 7 and 8 magnitudes, H and S;
(6 and 9 STRUVE.)

Position. Nov. 23, 1829, Dli)statnce.
rts.
46.45 Five-feet Equatorial. 5a3. ss
45.14 $ 54. 1
45.20 »H ? 52. 3}8
45-34 53-5
45-12 48. 5
43 .. 49. 2
42. 3 Position == 43°.55' sp 49. o H
4235 $  Distance = 16".173 e
41.30 52. © }S
4.5
Mean = 43.55 iy ’
ean = 5I1.41
Z=-— o.20
51.21

The following is the comparison of our results with those of
other observers :

Position.
go® or 85° s p; MSS. Journal Sir W. H. 1783.00
88°.40" sp; Struve, Additamenta, &c. 1819.

44°- 1’  sp; do. Dorpat Obs. iii. p. 134. Obs. 80
and 99 ; 6 measures. 1820.98
Distance.
16”875 HeRrscHEL, First Catalogue 1783.00
16 .150 STRUVE, Additamenta, p. 176  1819.

The distances agree perfectly, but there is something un-
satisfactory about all the angles, the mean of Mr. HERSCHEL’s
observations being 45° 8%, and of Mr. SouTH’s 42° 14/,
while the coincidence of each set with itself, indicates an evi-
dent bias in the judgment of one or both of the observers,
from some casual cause. The magnitudes too disagree with
those of M. STRUVE, as well as the position.
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No. XXX. R. A. g 4m; Decl. 29° g4/ N.
Anonyma; Struve 6g; Hist. Cel. 124,

Double; almost equal; very close; exactly equal ; magni-
tudes 7 and 7.

Position. Dec. 11, 1821. Dli;stance.
' . ts.
20.24 Five-feet Equatorial. I;..t‘ ; :
21.30 (g spornf 18. O}H
22.23 19. 2
23. © 18. 81
24.12 . o ' 20. 9 S
23,58 { s Position ==22°.50spornf 19. 0§
23.37 i = 6" ————
25.5¢ §  Distance = 6".067 Mean = 19.23
- =— o0.,02
Mean = 22.50
19.21

No. XXXI. 10, a, Trianguli; R. A. 2*8"; Decl. 2° 49’N.

Near 10 Trianguli; STruvE 67; IV. 40; R. A. 2b 4™;
Decl. 2% 54/ N.
Pretty unequal.

Position. Dec. 15, 1821. Distance.

o .. . Parts,
61.51° Five-feet Equatorial. 450 1 l
61.24 L g sp 45. 4 ¢S
60.56 45. 9
20345 45. 61 .
6r. 5 Ly Position = 61° 4 sp 5 ;SH
61.18 Distance = 14,".847

T Mean = 45.38
Mean = 61. 4 Z =4 o.03
4543

There is some confusion between the two stars whose places
are set down at the head of this observation, and unfortu-
nately, the previous observations only tend to increase it.
The star here observed was found by setting the equatorial
to the place of 10 Trianguli. StruvE, (Dorpat Obs. ii. 167,
Obs. 144), makes 10 Trianguli a double star, but gives
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its position 24° 12’ sp, and calls the stars 8 and 7.8 magni-
tudes. The star IV. 40, is called simply Fr. 10 Trianguli (a)
in the Catalogue of 1782 ; but in the MSS. Journal for that
year we find this remark, « My IV. 40, is near 10. Itis the
« preceding telescopic star of a small triangle, whereof the
largest is 10 Trianguli.” The distance of IV. 40, in 1781,
was 17".g1%7. So that if this be the star, its distance must
have decreased considerably. But when every circumstance
is equivocal, it is useless to conjecture.

No. XXXII. R. A. 2! 26™; Decl. 23° 52’ N.
g0 Arietis; STRUVE 755 V 49
Double ; slightly unequal.

Position. Dec. 6, 1821. Distance.
o o, . arts.
90—87.50 Five-feet Equatorial. 122. 3}
2i§7.36 np 122. ©
7:45 118. o S
27.40 120. 1
. 1z0.
8;-5§ Position == 2°.22’ 119. :
g, 3 tH ositl = '.an ey H
3;‘3"7 Distance = 38".093 i
Mean = 120. 9
Mean == — 87.38 Z=w 028
120.62
Position. Dec. 8, 1821. Di;ta?ce.
o . arts.
9?:——-87. o H Five-feet Equatorial. 124. §
np 124. 3
122. 3 ;H
e o s 122. ©
Position == g’.0'np 123. 8
H — 7/
Distance = 38".937 Metn = 123,38
Z=— o0.09

123.29
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Mean result.
Position 2° 26’ n p ; Distance g8".445. 1821.99.
Distance according to other observers.

81".734 HEeRrscHEL, First Catalogue ; 1781.79
94 .200 Ditto, MSS. Journal, central measure; 1782.98
38 .260 STRUVE, Additamenta, p. 183 ; 1819.

There can be little doubt of a considerable change of dis-
- tance between these stars. The agreement between our
measure and that of M. STruvE is satisfactory, the latter
being deduced from differences of R. A. observed with the
transit, which, when the position is so near the parallel, is a
very exact method.

No. XXXIII. R. A. 2t go’; Decl. 26° 1%’ N.
gg Arietis ; STrRUVE 773 IV. 5;

Double ; excessively unequal.

Position. Jan. 28, 1822.
2?9. o Five-feet Equatorial.
88. 2 }H n ]‘
9t- 5 Position = 89°.22’ nf
Mean = 89.22 S. could not see the small star, night became so unfavour-
- able.

Feb. 1, 182¢2.
Five-feet Equatorial.

Double; considerably unequal ; large white, small blue.
The small star does not bear a good illumination.

Position. n f Distance.
° ’6 Parts.
87.367 . . 92. §
87.50 L Position == 8%°.48' nf 93. 8 s
7.42 ; — 9q" 93. 3
27_ p Dlstance =29".185 o
7+45 94 1
Mean = 87.43 Mean = 93.60
Z=— 119

92.41
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Mean result.
Position 88° 20’ n f; Distance 29".185, 1822.

The distance seems to have increased somewhat, but the
angle to have undergone no material change since 1781.79,
when the measures (as stated in the Catalogue of 1%82) were

Position 8%° 14/ ; Distance 25".538, (inaccurate.)

No. XXXIV. R. A. 2b 38™; Decl. 55° 8 N.
9 Persei ; STRUVE 813 IV. 4

Double; extremely unequal; large red, small dusky bluish;
the small star, although exceedingly faint, bears a good
illumination. The colours are decided.

Position. Nov. 23, 1821. Distance.
o o , K o Parts.
go—60. § Five-feet Equatorial. go. ©
58. 9 np 935

2733 H  Position == g0°.53" np gg' ° H

59-44 Distance = 29".566 95. 0
Mean = == 59, 7 Mean == 93.90
Z =— o0.28
93.62

Position, Dec. 16, 1821. Distance.
o 7 Parts.
9:_60,30 Five-feet Equatorial. 9:.r Z

29-35 np 92. 81
1.30 14t e 00 ! 92. 0

615, (5 Position = 29 .1'np 9z, o S

61.30 Distance = 29".195 92. §
61.18 92. ©
Mean = — 60.59 Mean = gz.70
Z = — 0.26
92.44

MDCCCXXIV, I
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» Persel continued.

Nearly in a line with the above, and about the same magni-
tude as the smaller, at some distance is another star.
Position == 24°.24/ 7 p. (2 measures, S.)

Position. Dec. 21, 1g21. Distance.
o o , . . Parts.
go~—b60. © Five-feet Equatorial. 87. 8
58.36 - i np 9l 31
or. 1 Position = 29°.56' n p 87. 2
.33 5 U 92. 4 H
60.10 Distance = 28".g25 o1. 9
91. 5
Mean = - 60. 4 8g. 4
Mean = go.21
Z = =— o0.52
89.69

Measure of the distant star.

Position==25°.13' 7 p. (2 measures H.) Distance == g'57".175
(2 measures H. and S.)
» Persei; Mean result.

Position. Distance.

29’ 58’ np; 287.959; 1821.94
(Comes) 24 48 np;  357".175; 1821.9%
Measures by other observers.

20 5 np HERSCHEL, 1st. Catalogue 1781.97

29 9 np STRUVE, Additamenta 183 1819.79
Distance 26”.000 HERSCHEL, 1st Cat. very inaccurate 1780.58
28 .500 STRUVE, Additamenta 183 1819.
The angle is decidedly on the increase at the rate of about
o°.25 per annum, in the direction spn f. The distance too is
perhaps undergoing a slight increase.
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No. XXXV. R. A. 2! ggm; Decl. 16° 42’ N.

« Arietis ; STRUVE 82 ; L 64;

Position. Dec. 11, 1821. Dif::‘r:lsce.
900-—5%.46 Five-feet Equatorial. 3. 5"
5735 }H sf 9. 6 } H
56. 5 10. §
Az .. 11. O
§é.1*5}s Position = ge°.29’sf 9. 5 g
56.42 Distance = g".0%76 1;. 2 5
Mean = — 56.31
Mean == 9.76
Z=— o.02
974

Dec. 1%, 1821.

The second small star not seen either with the five-feet
equatorial or transit instrument. The evening very fine, and
much attention bestowed. The field of each instrument per-
fectly dark. The object glass of the transit made for me by
Mr. TroucuToN is full four inches in diameter, and its focal
length rather more than seven feet. (S.)

Dec. 23, 1821.

Looked for the small star which Sir W. HerscHEL de-
scribes as 25 or 26 seconds distant from the large one, and
which was at the time of his observations in a line with it
and the small close one. With the five feet S. thought he
got a glimpse of it when powers gog and g81 were employed.
A small distant star was seen, whose angle of position with
the large star was about 4%7° sf. Night tolerably good.

Other measures of this star are
Position 19° 9’ sf Catalogue of 1482, 1782.7%7
34 11 sf 1802.80
81 15 sf 1804.10
1821.95; Position go° o' sf; STRUVE, Dorpat Obs. iii. p. 143.

} Account of changes, &c. {



60 Mr.HEerscHEL's and Mr.SouTH's observations of the apparent

The change of position in the interval between 1782 and
180¢ is therefore not verified, and has probably arisen from
some error in the earlier observation. The loss or disap-
pearance of the third star, described as in a line with the
other two, and 25 or 26" distant, is therefore to be regretted,
and is the more singular, as a MSS observation (Journal. Dec.
23, 1782) describes it as *“ easier to be perceived > than the
nearer one.
Slough, 10 feet reflector, Aug. 5, 1823, (H.)

# Arietis triple, 1 and 2 excessively close and extremely
unequal ; estimated distance 2", 1 and g extremely unequal,
considerably distant, perhaps 20", both sf. No one certainly
would now say the three stars are in a line, or nearly in a
line, unless speaking very loosely. The small stars include
an angle of 15° or 20° at the large one. The line joining
1 and ¢ points exactly to a faint star at 2 or 8 minutes dis-
tance in the s f direction. The constellation is very low, yet
both stars are very distinct, but the farther certainly more so.
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No. XXXVI. R. A. 2k gg™; Decl. 26° 31" N.
41 Arietis; Struve 8g; VL 52 (¥);
Double extremely, or excessively unequal; large white;

small dusky. The measures, especially those of distance,
are attended with extreme difficulty.

Position. Dec. 15, 1821. Di'l)statnc&
arts.
45454 Five-feet Equatorial. 411 ©
42.301 sp 403. oSH
41.31 H 405. 2
4353 [ 401. 8
4.1.26J 398, 5 S
43.10 401. 7
13-50 Positi T 392. 2
330 (g osition’ == 48.24, S p 406. o +H
#5.) Distance = 2’. 7".557 408. 2
Mean = 403.84
Mean = 43.24 Z=+ 0.0§
403.89

The distance is stated by Sir W. HerscrEL in his first Cata-
logue at 125".587, differing very little from ours, when the
difficulty of the measure is considered.
No. XXXVII. = R. A. 2t 59™; Decl. 6° 46’ N.
499 (Bopk) Ceti ; STRUVE 89;
Double ;. pretty unequal ; both very faint.

Position, Nov. 2% 1821 Distance.
o . o 7 . ’ ‘ Parts.
90—16.40} Five-feet Equatorial. 258. o
15.37 VH st 259. §

16.48 j 258. 4 H
16.51 . 257- 5
12.53 § Position =#%g°.25 sf 256. 4~

1040)  Distance = 1'.21".283 256. 4 (g
—_— 258. o
Mean = — 16.33 257. 0
Mean = 257.65

Z=— 0.8

257.37
1821.95 Position 73° 12’ sf; Distance 1’ 21”.962; STRUVE,
Dorpat Obs. iii. p. 144, from A declin. == 1’ 1%".89.

* In the printed paper (Phil, Trans. 1782) it is called by mistake 35 Arietis ;
35 however is a single star,
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No. XXXVIII. R.A. gt 45™; Decl. g° go’ S.
g2 Eridani ; Struve g; II. 36;

Double; pretty unequal ; large straw colour, small blue.

Position. Nov. 2g. 1821. Distance.
o © 4 . . Parts.
90— 9,202 Five-feet Equatorial. 27. 3
9.45 S 7n 26. 0
9.40 ? 26. 5 $
11. O 25. 0
12.13 .. o 26. 5
130 tH  Position ==7%79°.1" np 25. 0 ( 1y
11.33 Di " 24. 7
12.55 Istance = 8".081 26. 0
Mean = == 10.59 Mean = 25.87
Z = — 0.28
25.59

Other measures of this star are,

Positiop 73° 28’ np; HERscHEL, 1st Catalogue 1781.81
w7 19 np; Do. ¢ Account of changes”  1804.11
80 g6 mp; STrUVE, Dorpat Obs. iii. p. 144 1821.47

Distance 432 ; HEerscHEL, 1st Catalogue 1781.81
579; Do. MSS. single measure  178g.08
5 04,3 Mean of the above 1%782.44,

6 984,; from A decl. = 6".89 ; STRUVE,

Dorpat Obs. iii. p. 1445 1821.95

The change which appears to have taken place in the angle

may, perhaps, be only illusory ; but it can hardly be doubted

that a considerable increase of distance, to the extent of at

least 2", has taken place. The difference of a whole second

between our measure and M. STRUVE’s, in a star so favour-

able to measures of distance, is more than should be ex-
pected,
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No. XXXIX. R. A. g"46™; Decl. g9° 29’ N.
¢ Persei ; STruvE 112 ; II. 223

Extremely unequal ; large white; small bluish ; beautifully
defined ; and stars very steady.

Position. Dec. 8, 1821. Distance.
° ' . Parts.
79.15 Five-feet Equatorial. 27. 1
79-54 n 25. 5
80.55 ~H j 27. 6} H
82.10 Position == 80° 17’ nf 27. 8
7913 . y —
— Distance = 8" 498. Mean = 27.00
Mean = 80.17 Z =— 0.09
26.91
Position. Dec. 16, 1821. Dilgzﬁlsce.
708. '6 Five-feet Eq}latorial. v 26. 9.
7940 7§f 27. 9
79-12 28. 1 S
7929 ¢S .. 28. o
79. 7 Position == v9° %' nf 27. §
78.52 .
79.21 Distance = 8".659. Mean = 27.68
Z =— o0.26
Mean =79. 7
27.42

South following and distant is a small star which bears
illumination rather better than the closer one; when the
field is dark it also seems brighter.

Position == 54°.0' sf (2 measures, S.)
Mean result.
Position 79° 88’ nf ; Distance 8".587 ; Epoch 1821.95.
The position remains as it was at the time of the earliest

measures, but the distance is undoubtedly increased, as
allowing 13" for the diameter of the large star, the distance



64, Mr. HERSCHEL’S and Mr. SouTH’s observations of the apparent

¢ Persei continued.

(24 diam. of L.) between the discs, together with a semi-
diameter, will not amount to above 4”.5. (See the Catalogue
of 1782). The following are Sir W. HERSCHEL’s measures
of this star’s position :

81° 28’ nf; 1782.45. H. Catalogue of 1782.

82 45 nf; 1802.83. - MSS.

No. XL. R. A. 42 9™; Decl. 26° 54/ N.
¢ Tauri; Struve 118; V. 13.

Extremely unequal ; large red, small bluish ; does not bear
a good illumination, and the measures are therefore of
great difficulty.

Position. Dec. 11 , 1821. Dilgtirt‘ce.

P L . arts.
3?1.17 Five-feet Equatorial. 172. 8
29. 9 Y 172. 8
28. 8 L H P 186. o {
30. © 191. 9
29.21 . o " 187. o
29.25 Position == 2g° gg" sp 174. oL g
2Q. ° 1 . 0
ot Distance = 56".841. 0E
28.38 —_—

Mean == 180.00
Mean = 29.33 Z =— o0.02

B

179.98

This star is unchanged, as will appear by the following

measures :
Position go° 2%’ sp. HERSCHEL, Jun. 7 feet reflector, 1817.02

Distance 55".625. Sir W.HerscHEL, 1st Catalogue, 1780.73.
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No. XLI R. A. 4»12™; Decl. 25° 11’ N,
x Tauri; STRUVE 119 ; IV. 10.
5 and 8% or 9 magnitudes.

Position. ‘Nov. 13, 1822.
66. 56\ Five-feet Equatorial.
63.30 n}
64.45 H
65.40
26.25 J
7. 67
67. 5 Weather become unfavourable.
6.7 +S Position =66°16' nf
67.21 [
67.30)
Mean = 66.16
Position. Nov. 18, 1822. DiPsta?ce.
603‘1'3 Five-feet Equatorial. 62.1. ;;
64.12 nf 6z. o
25.33 H go. ol g
6450 Position = 64’18’ nf 6o o
e istance = 19".692. 65. 8
Mean == 64.13 Distanc 999 go. 27
2. 5
65. o
63. 8 H
Stars ill defined, measures 62. 2
unsatisfactory. 66. o
Mean = 63.25
Z =— o.90
62.35
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