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IX. An account of trigonometrical operations in the years 1821, 1822 and 1823,
for determining the difference of longitude between the Royal Observatories of
Paris and Greenwich. By Captain HENrRY KaTER, V. P.R.S.

Read January 81, and February 7, 1828.

SecrioN 1.

IN the year 1790, a series of trigonometrical operations was carried on by
General Roy, in co-operation with Messrs. De Cassini, MEcrAIN, and Le-
GENDRE, for the purpose of connecting the meridians of Paris and Greenwich.
In England, the work commenced with a base measured on Hounslow Heath,
whence triangles were carried through Hanger Hill Tower and Severndroog
Castle on Shooter’s Hill, to Fairlight Down, Folkstone Turnpike, and Dover
Castle on the English coast; which last stations were connected with the
church of Notre Dame at Calais, and with Blancnez and Montlambert upon
the coast of France. An account of these operations will be found in the
Philosophical Transactions for 1790.

In the year 1821, the Royal Academy of Sciences and the Board of Longi-
tude at Paris communicated to the Royal Society of London their desire, that
the operations for connecting the meridians of Paris and Greenwich should be
repeated jointly by both countries, and that commissioners should be nominated
by the Royal Academy of Sciences and by the Royal Society of London for
that purpose. This proposal having been readily acceded to, Messrs. Araco
and Marraiev were chosen on the part of the Royal Academy of Sciences, and
Lieut.-Colonel (then Captain) Cosy and myself were appointed by the Royal
Society to co-operate with them.

The instrument employed on this occasion was RAMSDEN’s great theodohte
the property of the Royal Society, the same which had been used by General
Roy. ‘A party of the Royal Artillery and a sufficient number of tents were
supplied by his Grace the Duke or WELLINGTON, then Master General of the
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Ordnance, and every means were afforded which could tend to facilitate the
work.

It was at first proposed to adopt some one of the distances given by the
Trigonometrical Survey of Great Britain, as a base, and to connect this with
General Roy’s stations upon Fairlight Down and near Folkstone Turnpike.
But the attempt to discover General Rov’s stations upon Fairlight and at
Folkstone proved, in the first instance, fruitless ; and unfortunately, the gun
which had marked the important station of the trigonometrical survey on
Beachey Head, was not to be found. It is to be feared that, in consequence
of some misapprehension, it had been removed along with some old guns
which were formerly near that place, and thus one of the most valuable points
of the survey of Great Britain was irrecoverably lost.

Colonel Corey was so good as to allow Mr. GARDNER (then one of the
assistants on the trigonometrical survey, and now agent for the sale of the
Ordnance maps,) to accompany us; and to the talents, zeal, and exertion of
that gentleman, on various occasions of difficulty, we were much indebted.

The signals used for connecting the stations upon the coasts of England and
France were lamps with compound lenses, constructed under the direction of
M. FresneL, and of which he has published an account. It will be sufficient
here to mention, that the lens, composed of numerous pieces, was three feet in
diameter, and that the light far exceeded that of any of our light-houses, ap-
pearing at the distance of forty-eight miles like a star of the first magnitude.
Staffs were also erected near the lamps, but these were only occasionally visible.

Having selected convenient stations upon Fairlight Down and near Folk-
stone Turnpike, and placed the lamps there with steady men to attend them,
the party crossed the Channel on the 24th of September 1821, and proceeded
to Cape Blancnez, a station to the south-west of Calais. Here we found an old
guard-house, the roof of which was partially destroyed, but of which we never-
theless took possession, as it promised a less comfortless abode than our tents
at that season would have afforded. At Blancnez we experienced very tem-
pestuous weather ; and on the night of the 4th of October it blew so violently
that the men’s tents were carried away, and we were obliged to take down the
theodolite to preserve it from injury.

The observations at Blancnez having been concluded on the 7th of October,
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we proceeded to Montlambert (or as it is commonly called Boulambert), a small
fort situated on a height near Boulogne ; and by the 9th of October the instru-
ment was ready for observing. In the course of our work at this station some
delay was experienced in consequence of the lamp at Fairlight not being
lighted, and M. Marraiev and Mr. GarpNEr were dispatched to know the
cause of this omission. On their arrival at Calais, finding no packet ready to
depart, their anxiety led them to cross in an open boat, at night, in weather so
tempestuous that they were nearly lost. They found that the glass chimneys
of the lamp at Fairlight were all broken ; but their ingenuity remedied this by
joining the remaining pieces together; and on the evening of the 13th the light
was seen, and satisfactory angles obtained between it and the other stations.

On the 14th of October, the observations at Montlambert being completed, we
left that station for Calais. On the 17th we re-crossed the Channel, and on the
19th proceeded to Fairlight. Here I endeavoured to find General Roy’s station,
and discovered the cause of the failure of the former attempt. In the account
of General Roy’s operations, his station is stated to be 347 feet southward from
the Mill ; and the angle at his station between the Mill and Fairlight Church
is given. Now it happens that the mill which stood in General Roy’s time has
been destroyed, and another built upon the Down in a different situation. A
circular trace however of the old mill was at length discovered; and the distance
from its centre to the station having been carefully measured nearly in the
proper direction, a small theodolite placed at the end of this radius was shifted
until the centre of Roy’s Mill and Fairlight Church subtended the given angle.
On digging under the theodolite, the wooden pipe by which General Roy had
marked his station was found at the depth of four feet. In order to preserve
this point, a millstone having the words “Roy’s StaTion” cut upon it, was
placed level with the surface of the ground, its centre being precisely over the
centre of the pipe.

The observations at Fairlight were completed by the 22nd of October, and
the party proceeded on the 24th to a station chosen near Folkstone Turnpike.

In order to carry on the series towards London, stations had been selected
on Stede Hill and Wrotham Hill; but as these were not visible from Folkstone,
it became necessary to employ an intermediate point on Tolsford Hill.

A staff had been erected on General Roy’s station upon Dover Castle, in
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order to connect this with the Church of Nétre Dame at Calais. But as it
would have been peculiarly inconvenient, and would have been attended with
some risk to have got the great theodolite upon the Castle, the angle there was
not taken; but the distance between Dover station and Nétre Dame has been
determined by means of two sides and the included angle, in a manner which
will probably appear to be sufficiently satisfactory, as no other station is de-
pendent upon this distance.

The observations at Folkstone were completed on the 27th of October ; and
with great regret we now bade adieu to our much-esteemed companion
M. Araco, who left us for Paris; and as the season was too far advanced to
admit of any further proceedings, the party returned to London.

It was now our intention to connect our triangles with the base measured
by General Rov upon Hounslow Heath ; but though upon examination it was
found that the guns marking the termination of this base still existed, it was
not thought advisable to attempt to avail ourselves of it, from the many build-
ings which intervened, and which prevented one end of the base being seen
from the other. We were therefore under the necessity of employing the
distance from Severndroog Castle to Hanger Hill Tower, as these were the
nearest stations to General Roy’s base that could be identified with sufficient
precision.

During the operations of 1821, I was strongly impressed with the inconveni-
ence of changing the zero point of the theodolite, in order to obtain the angle
upon different arcs, so as to do away errors of division; and on my return to
London I caused four additional microscopes to be adapted to the instrument,
by Mr. Carev. On this important alteration I shall have further to remark in
the Appendix. ' ‘

The summer of 1822 was employed in the choice of stations, one of which
was the temporary meridian mark erected near Chingford for the Royal Obser-
vatory. This station was chosen, in order that a side of one of our triangles
might coincide with the meridian of Greenwich, and that the azimuths of the
different stations, with respect to that meridian, might thence be deduced with
greater accuracy than might have resulted from observations of the pole star.

Stations were also selected upon Leith Hill, Wrotham Hill, Stede Hill, and
Crowborough. We anxiously sought a station to the south of Chingford, for
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the purpose of joining it with Severndroog Castle, in order to connect these
points with the Royal Observatory ; but our endeavours were without success,
and we were obliged to content ourselves with accomplishing this object by
intersecting the north-west pinnacle of Westminster Abbey, and also the Cross
of St. Paul’s. The different methods, however, by which the distance from
Chingford to Severndroog has been obtained, and the small difference in the
results, leave little reason to fear any error of importance.

On the 12th of August 1822, the party proceeded to Hanger Hill Tower.
This station is very unfavourable for observations, in consequence of the un-
steadiness of the building. Here we felt the great advantage of the additional
microscopes with which the theodolite had been furnished, as by their aid we
were enabled to accomplish that in a week which it would otherwise have
required a much longer period to have completed satisfactorily.

On the 17th of October, our observations being concluded at Hanger Hill,
the party left that station for Fairlight Down. Lamps were employed at the
stations on Wrotham Hill and Tolsford, and the observations at Fairlight
were completed by the 28th.

From Fairlight we proceeded to Folkstone Turnpike. Here, as most of the
required angles had been obtained the preceding autumn, little remained to
be done, and we were enabled to quit this station on the 5th of September.

Before the party left Folkstone, an attempt was made to discover General
Roy’s station ; and at length the pipe which marked it was found in a state of
complete decay, at the distance of three feet to the North-west. The angle
between Roy’s station and Fairlight being 80° 13'.

The party now proceeded to Tolsford Hill, a commanding eminence, from
which the stations on the French coast are visible. Here we saw Fiennes,
and succeeded in obtaining the angle between it and Montlambert.

From Tolsford we proceeded on the 9th of September to Stede Hill, a station
in the grounds of WiLLiam Barpwin, Esq. To this gentleman we were in-
debted for the most kind and friendly attentions, and it would be difficult to
do justice to the warm hospitality which we experienced from him. Not only
was every thing that could facilitate our objects instantly supplied ; but the
personal comfort of the whole party, including that of the private soldiers,
provided for with the kindest solicitude.
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Our observations at Stede Hill being completed on the 14th of September,
we left that station on the 16th for Crowborough, and on the 25th proceeded
to Leith Hill, a remarkably fine commanding station.

We left Leith Hill on the 5th of October for Wrotham Hill, where, having
completed our observations, the party proceeded to Severndroog Castle upon
Shooter’s Hill. We had here to erect a shed upon the summit of the tower to
cover the instrument: this was speedily accomplished by the kind assistance
afforded by Lieut. Colonel Jones of the Royal Engineers, who supplied us
with carpenters and all that was necessary from Woolwich.

On the 24th of October the theodolite was safely hoisted by proper tackle
to the summit of the tower, and the flagstaff having been removed, the in-
strument was placed with its centre precisely over the spot which the flagstaff
had occupied. A platform of boards was attached to the brickwork, so as to
be clear of the leads upon which the instrument rested : so unsteady, however,
was this building, that we thought it advisable ultimately to reject the angles
which had been taken by reading off the five microscopes, in consequence of
the disturbance which was found to be occasioned by any person moving upon
the platform. We therefore resolved to content ourselves with reading the
two opposite microscopes, which might be done without any change of po-
sition in the observers. The angles, however, which were deduced from the
observations with the five microscopes are given in the Appendix, but are
separated by a line from the results furnished by the two microscopes, from
which they differ but little, and which have been employed in preference.

At this station we experienced considerable difficulty in obtaining the re-
quisite angles with Hanger Hill, as the signal erected upon that tower was
seen only once, in consequence of the intervening smoke of London. At length
Colonel CorBy thought of a method by which this difficulty was overcome.
Tin plates were nailed to the staff upon Hanger Hill Tower, the plates being
disposed above each other in certain angles, so as to reflect the sun’s rays to
Severndroog. This contrivance, which answers the purpose in a certain de-
gree of the heliostat of Professor Gauss, was perfectly successful ; each plate
gave in succession a neat image of the sun resembling a fixed star, which was
seen through a smoke so thick that even the hill was invisible.

From Severndroog the party proceeded to the station at Chingford, and by



LCNGITUDE BETWEEN PARIS AND GREENWICH. 159

the 10th of November the instrument was ready for observation. The season,
however, was so far advanced that it was found impossible to obtain the requi-
site angles with the Royal Observatory or with Westminster Abbey. The
health of the men too began to suffer from their being encamped upon a wet
clayey soil ; we therefore thought it prudent to strike our tents on the 18th,
and return to London. '

Colonel CoLsy intending to use Chingford as one of the stations of the Tri-
gonometrical Survey of Great Britain, the theodolite belonging to the Ordnance
was placed at Chingford in July 1823, and with it the angles were obtained
which we were not able to observe the preceding autumn. This instrument is
in every respect similar to that belonging to the Royal Society, excepting that
Colonel CoLsy had recently caused three equidistant microscopes to be adapted
to it, which may be used instead of the two microscopes formerly employed.

The transit-room not being visible from Severndroog Castle, the staff erected
upon the Royal Observatory was placed upon the centre of the octagonal room
of that building ; and the angle at Chingford between the staff and the centre
of the transit instrument, as well as their distance from each other, is cal-
culated from data furnished by the Astronomer Royal.

As the preservation of the stations was felt to be an object of considerable
importance, a stone was procured for each about one foot square and four or
five feet long. This was sunk endways until it was level with the ground, and
had the word ¢ Station” and the date of the year cut upon it. We did not
however rely wholly upon the stone, though its great weight would render its
removal a task of some difficulty ; each station, wherever practicable, is also
fixed by angles formed by steeples or other permanent objects in the vicinity,
and by means of which, should the stone be removed, the station may be
readily recovered within a very few inches.

SectioN 2.—Of the method of computation employed.

A triangle upon the surface of the carth, the sides of which are small in pro-
portion to the radius, may be considered as a spherical triangle, and the sides
may be computed by means of spherical trigonometry. Or, the angles formed
by the chords may be calculated, and the spherical triangle be thus reduced
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to a plane triangle, of which one of the sides and the angles being known,
the other sides or chords may be readily determined. This is the method
which has hitherto been employed in the English and Indian geodesical
operations.

A third method, which is due to LEGENDRE, is as follows: If from each of the
observed angles of a small spherical triangle, one third of the spherical excess
be deducted, the sines of the angles thus diminished will be proportional to
the lengths of the opposite sides, so that the triangle may be resolved as if
perfectly rectilineal. This method, which is beautifully simple and accurate,
is usually employed on the continent, and is that of which I shall avail myself
on the present occasion.

The excess of the sum of the three angles of a spherical triangle above two
right angles, termed the spherical excess, is useful to indicate the degree of
reliance which may be placed upon the observed angles. I have therefore
given it in a separate column, from which the sum of the errors of the observed
angles of any one of the triangles may readily be inferred. It is also necessary,
when only two angles of a triangle have been observed, that the spherical
excess should be known, in order that one third of it may be deducted from
each of these angles to prepare them for calculation. The spherical excess of
a triangle may be found in seconds, by adding together the logarithm of any
two sides, the logarithmic sine of the contained angle, and the constant loga-
rithm 0.3733260.

SectioN 3.—Triangles and distances.

The distance given by General Roy from his station upon Severndroog
Castle to that upon Hanger Hill Tower, is 84376.68 feet; but the distance
from the station of 1822 upon Severndroog Castle to General Roy’s station
was 103 inches ; and the angle between General Roy’s station and Hanger Hill
being about 47° 23, we have 0.62 of a foot to be added in order to obtain
84377.3 feet, the distance from the station of 1822 to Hanger Hlll

By the comparison of various British standards of linear measure, published
in the Phil. Trans. for 1821, it appears that the standard employed by General
Roy for the measurement of the base upon Hounslow Heath differed from the
Imperial standard yard ; and in consequence it becomes necessary to multiply
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General Roy’s distance by .0000691 to obtain 5.82, the correction to be added
to such distance, in order to convert the feet of his survey into Imperial feet *.
Applying this correction, we have 84383.12 for the distance in Imperial feet
from Severndroog Castle to Hanger Hill Tower.

Hanger Hill from Severndroog Castle, 84383.12 feet.

Observed Angles. |Sp. Excess, Anglelsafiogn-Calcu- D ispfzxel::es.
Leith Hill Station ........ 35 231887 |......| 35231332
Hanger Hill ............ 83 26 2360 | ...... 83 26 23.05 127658.21
Severndroog Castle ...... 61 10 24.18 | ...... 61 10 23.63 144760.96
180 0 1.65 2.53

Severndroog Castle from Leith Hill Station, 144760.96 feet.

Wrotham Station ........ 65 96 49.68 | ...... 65 6 46.85
Severndroog Castle ...... 86 25 58.40 T 86 25 57.57 75014.27
Leith Hill Station ...... .. 28 71642 | ...... 28 7 15.58 158844.37

180 0 2.50 2.56

Wrotham Station from Severndroog Castle, 75014.27 feet.

Chingford Station ........ 1% 35 177 | ..., L1635 200
Severndroog Castle ...... 149 26 1336 | ...... 149 26 13.58 63488.87
Wrotham Station ........ 13 58 44.20 | ...... 13 58 44.42 133640.58

179 59 59.33 0.97

Hanger Hill from Leith Hill Station, 127658.21 feet.

Westminster Abbey ...... AR DUP . 77 17 27.37
Hanger Hill ............ 84 59 56.81 cvenee 84 59 56.41 39809.02
Leith Hill Station ,....... 17 42 3662 | ...... 17 42 36.22 130366.27

# The sides of the triangles of the Trigonometrical Survey of Great Britain are, I believe, derived
from bases measured by General Roy’s standard, and they will therefore require the same correction
as that employed above, should it be necessary to convert them into Imperial feet.
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Westminster Abbey from Leith Hill Station, 130366.27 feet.

Observed Angles. |Sp. Excess. Angleiaf;?;n(.lalcu- Di;f::tc.es.
Severndroog Castle ...... 62 33 57.67 | ...... 62 33 57.22
Westminster Abbey ...... e 99 45 26.38 44601.10
Leith Hill Station ........ 17 40 36.85 | ...... 17 40 36.40 144759.97
1.35

Westminster Abbey from Severndroog Castle, 44601.10 feet.

Chingford Station ........
Severndroog Castle. . ......
Westminster Abbey ......

42 52 1016
61 33 50,95

......

42 52 9.96
61 33 50.75
75 33 59.29

63488.87
57648.50

0.59

Leith Hill Station from Severndroog Castle, 144760.96 feet.

Westminster Abbey ......
Leith Hill Station ........
Severndroog Castle........

o ‘ "

17 40 36.85
62 33 57.67

------

------

o :

99 45 26.38
17 40 36.40
62 33 57.22

130367.18
44601.41

Westminster Abbey from Severndroog Castle, 44601.41 feet.

Chingford Station ........ 402 512 1016 | ...... 4% 52 6.96
Westminster Abbey ...... — f e 75 33 59.29 57648.90
Severndroog Castle ....... 61 33 50.95 | ...... 61 33 50.75 63489.30
0.59
Hanger Hill from Leith Hill Station, 127658.21 feet.
St. Paul’s.......... e MR IR 67 94 58.34
Hanger Hill . .......... . 93 13 310 | ...... 93 13 '2.63 45848.20
Leith Hill Station ........ 19 21 59.50 | ...... 19 21 59.03 138042.29
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St. Paul’s from Leith Hill Station, 138042.29 feet.

Observed Angles. [Sp. Excess. Anglelsaf;);nflalcu- Di;f:;fes'
Severndroog Castle ........ 72 %4 20.57 | ...... 72 24 2414
St, Paul's................ — ceeeen 91 34 15.54 39967.20
Leith Hill Station,......... 16 11575 |..... . 16 1 15.32 144760.30

1.30
Severndroog Castle from St. Paul’s, 39967.20 feet.

Chingford Station. . ..... e 309 "0 3601 | ...... 3?) 0 35.95
Severndroog Castle........ 51 43 19.05 Ceene 51 43 18.89 63489.66
St.Paul's, . .............. e | veen 89 16 5.16 49844.30

Leith Hill Station from Severndroog Castle, 144760.96 feet.

o ’ ”

St. Paul’s..... e L 91 34 15.54

Leith Hill Station ........ 16 11575 |...... 16 1 15.32 138042.86
Severndroog Castle........ 72 24 29.57 | ...... 72 24 29.14 39967.36

| 1.30

- Severndroog Castle from St. Paul’s, 39967.36 feet.

Chingford Station ........ 39 03611 |...... 39 0 35.95

Severndroog Castle........ 51 43 19.05 | ...... 51 43 18.89 63489.91
St.Paul's ................ e e 89 16 5.16 49844.50

By the preceding triangles we have the following distances from Chingford

to Severndroog Castle.

Mean . . . .

63488.87
63488.87
63489.30
63489.66
63489.91

63489.32

Y 2
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Mean distance of Severndroog Castle from Chingford Station, 63489.32 feet.

Observed Angles.  |Sp. Excess. Anglels;tt;(()’x;LCalcu- Di;,t:;?es‘
o} ) " O, / i
Royal Observatory ........ e 106 13 13.67
Severndroog Castle........ ' 60 55-21.23 | ...... 60 55 21.17 14713.21
Chingford Station ......... 12 51°25.22 | ...... } 12 51 25.16 57787.63
0.19 .

To connect the centre of the transit instrument at the Royal Observatory
with the preceding triangle, the Astronomer Royal favoured me with the data
given in Plate X. fig. 1. It may there be seen that the distance from the
centre of the octagon room to the centre of the transit is 105.89 feet, the angle
at the transit between the octagon room and the meridian of Greenwich
55° 25' 33".6, and that the length of a perpendicular let fall from the centre of
the octagon room upon the meridian of Greenwich is 87.19 feet. By means of
these data and the distance from the centre of the octagon room to Chingford
Station, the angle at Chingford Station between the centre of the octagon room
and the centre of the transit, is found to be 5' 11".21.

If any proof were necessary of the accuracy of the preceding data, I might
observe that in the account of General Rov’s survey, a plan is given of the
Royal Observatory at Greenwich, in which I find the distance from the octagon
room to the centre of the transit, and the angle it forms with the meridian, to
agree as nearly as possible with the measurements given to me by the Astrono-
mer Royal.

Chi"ng:ford Station from the Royal Observatory, 57787.63 feet.

Observed Angles. |Sp. Excess. Anglels;tfi'c();.Calcu- D?zzzfes.
. o / 14
Centre of Transit.......... —_— e 55 25 33.6
Chingford Station ........ —_— | e 0 5 1121 57847.66
Royal Observatory ........ NN 124 29 15.19 105.89
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With the distance 63489.32 feet, of Chingford Station from Severndroog
Castle, the distance 57847.66 feet, from Chingford Station to the centre of the
transit, and the contained angle 12° 46' 13".95, we obtain the angles and
distance given in the folloWihg triangle.

Observed Angles. |Sp., Excess. Angleisatt'?;nflalcu- Di;‘t:;::e&
o /] "
Severndroog Castle........ — e 61 3 9.56
Centre of Tramnsit, ......... | — | ...... 106 10 36.48 14612.73
Chingford Station ........ s 12 46 13.95 —_—

The distance given by General Rov from the centre of the

transit to his station on Severndroog, is .
Add for difference of stations . .
Add te convert into Imperial feet .

General Rov’s distance in Imperial feet .

Distance above given .

. 14610.58 feet.

0.62
1.01

. 14612.21
. 14612.73

Difference . .

0.52

Leith Hill Station from Wrotham Station, 158844.37 feet.

Observed Angles. |Sp. Excess. Angle]ificﬁ-nFalcu- DiSF"i:tc ©s.
. o 4 U o 4 _u
Crowborough Station .. .... 87 515,01 | ...... 87 5 14.32
Leith Hill Station ........ 38 56 55.95 | ...... 38 56 55.25 128615.26
Wrotham Station.......... 53 57 51.13 | ...... 53 57 50.43 99982.55
180 0 2.09 3.03

Wrotham Station from Crowborough Station, 99982.55 feet.

Stede Hill Station ........ 4% 44 5283 | ... - 4% 44 5173

Crowborough Station .. .... 41 58 20.94 | ...... 41 58 19.84 141790.75

Wrotham Station.......... 93 16 49.54 | ...... 93 16 48.43 94980.95
180 0 3.31 2.24
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Stede Hill Station from Crowborough Station, 141790.75 feet.

Observed Angles. [Sp. Excess. Angle]sa:'i(:)rn'Calcm Di;s::tces.
Fairlight Station. ... ...... 65 2583 |......| 65 2 3454
Stede Hill Station ........ 53 13 24.33 | ...... 53 13 23.05 137745.562
Crowborough Station. . .. .. 61 44 3.69 |...... 61 44 241 125267.46
180 0 3.85 3.70

Stede Hill Station from Fairlight Station, 137745.52 feet.

Tolsford Station.......... §9 ‘v 5869 | ...... 39 ‘v 57,10

Fairlight Station.......... 45 27 5439 | ...... 45 27 52.81 134038.00

Stede Hill Station ceseenen 65 24 11.67 | ...... 65 24 10.09 105080.02
180 0 4.75- 3.11

Wrotham Station from Crowborough Station, 99982.55 feet.

Fairlight Station. . ........
. Wrotham Station

o ’ /"

33 6 31.28
43 11 8.83
103 42 24.66

oooooo

33 6 29.69
43 11 7.27
103 42 23.04

.177831.03
125267.87

180 0 4.77

Crowborough Station from Fairlight Station, 125267.87 feet.

»

Stede Hill Station ........ 53 13 2433 | ...... 53 13 28.05
Crowborough Station. ... .. 61 44 369 | ...... 61 44 2.41 141791.20
Fairlight Station.......... 65 23583 |...... 65 2 34.54 137745.95
180 0 . 3.85 3.70

Stede Hill Station from Fairlight Station, 137745.95 feet.
Tolsford Station.......... 609 7 5869 | ...... 609 7 5%.10 '
Stede Hill Station ........ 65 24 1167 |...... 65 24 10.09 105080.36
Fairlight Station.......... 45 27 54.39 | ...... 45 27 52.81 134038.43

180 0 4.75
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Wrotham Station from Stede Hill Station, 94980.95 feet.

Observed Angles. |Sp. Excess. Anglelsa:’gnf}alcu- Di%z‘:rextc.es.
Fairlight Station.......... | 3156 249 |...... 31 56 ‘241
Wrotham Station ........ 50 5 4062 | ...... 50 5 40.54 177832.66
Stede Hill Station .. ... .. 1797 581713 | L., 97 58 17.05 137747.27
3.06
Stede Hill Station from Fairlight Station, 137747.27 feet.
Tolsford Station. . ........ 69 7 5869 | ...... 69 7 57.10
Stede Hill Station ........ 65 24 11.67 65 24 10.09 105081.36
Fairlight Station.......... 45 27 5439 | ...... 45 27 52.81 134039.68
180 0 4.75 3.11

The preceding triangles give three distances from Tolsford to Fairlight,
derived from the three sides of the triangle; Stede Hill, Wrotham, Crow-

borough,—viz.

Mean .

134038.00 feet.
134038.43
134039.68

. . .134038.70

Mean distance Tolsford Station from Fairlight Station, 134038.70 feet.

Observed Angles. [Sp. Excess. Anglefaf(i);n?alcu- Di}f‘:gzes‘
Crowborough Station. . .... 36 52401 | ...... 36 5 23.75
Tolsford Station.......... 3324 689 | ...... 33 24 6.63 213125.73
Fairlight Station.......... 110 30 29.88 | ...... 110 30 29.62 125267.72
180 0 0.78 3.72

Mean distance Stede Hill Station from Tolsford Station, 105080.58 feet.

Crowborough Station, . .. ..
] Stede Hill Station........
Tolsford Station

...........

25 38 39.85
118 37 36.34
35 43 50.48

------

25 38 37.62
118 37 34.12
35 43 48.26

141791.16
213127.05
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Mean distance Tolsford Station from Fairlight Station, 134038.70 feet.

Observed Angles. |Sp. Excess. Anglelsaf;);‘nf}alcu- Di;f.:;.ces.
Folkstone Station ........ 36 17 57.06 | ...... 36 17 56.85
Tolsford Station........ L. 136 51 46.61 | ...... 136 51 46.41 26957.63
Fairlight Station.... ..... 6 50 1694 |...... 6 50 16.74 154811.39
180 0 0.61 0.58
Folkstone Station from Fairlight Station, 154811.39 feet.
Dungeness Light-House . R ) 136 55 '5.46
Folkstone Station ........ 21 14 49.48° | ...... 21 14 49.11 84298.42
Fairlight Station.......... 21 50 5.80 |...... 21 50 5.43 82135.35

The following triangles connect our work with the stations on the French coast.

Tolsford Station from Fairlight Station, 134038.70 feet.

Observed Angles. [Sp. Excess. Anglelsaf(i);n(.)alcu- Di;f:::es.

Montlambert Station...... 32 53 205 |...... 32 53 0.13

Tolsford Station.......... 95 48 2.05 | ...... 95 48 0.12 192717.35

Fair]ight Station.,, ........ 51 19 168 | ...... 51 18 59.75 245616.17
180 0 5.78 6.07

Fairlight Station from Montlambert Station, 245616.17 feet.
) . o / / 0 / o

Blancnez Station.......... 75 56 24.49 | ...... 75 56 23.57

Fairlight Station.......... 17 39 26.36 17 39 25.44 252702.93

Montlambert Station ...... 86 24 1191 | ...... 86 24 10.99 76800.92
180 0 2.76 4.45

Tolsford Station from Montlambert Station, 192717.35 feet.

Blancnez Station

..........

103 42 5.81

103 42 "4.96

Tolsford Station .......... 22 46 47.48 | ...... 22 46 46.64 © 159493.81
Montlambert Station ...... 53 31 9.25 |...... 53 31 8.40 76803.37
180 0 2.54 2.81
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Tolsford Station from Fairlight Station, 134038.70 feet.

Observed Angles, |Sp. Excess. Anglelsa:‘;);'nf}alcu- Di%t::tccs.
Blancnez Station ........ 57 45 39.99 | ...... 37 45 38.34
Tolsford Station...... vene 118 34 4897 | ...... 118 34 47.32 159500.18
Fairlight Station,......... 33 39 35,99 | ...... 33 39 34.34 252708.40
180 0 4.95 4.44
Tolsford Station from Blancnez Station, 159500.18 feet,
Montlambert Station ....,. 23 31 925 |...... 53 31 '8.40
Tolsford Station,......... 22 46 47.48 | ...... 22 46 46.64 192725.04
Blancnez Station ........ 103 42 581 | ...... 103 42  4.96 76806.43
180 0 2.54 2.81
Fairlight from Blancnez Station, 252708.40 feet.
Montlambert Station.. .. .. 86 24 11.91 | ...... 86 24 10.99
Fairlight Station.......... 17 39 26.36 chee s 17 39 25.44 245621.50
Blancnez Station ........ 75 56 24.49 | ...... 75 56 23.57 76802.60
180 0 2.76 4.45

Folkstone Station from Fairlight Station, 154811.39 feet.

Montlambert Station......

38 44 53.42

......

38 44 51.92

Folkstone Station ........ 96 46 26.32 | ...... 96 46 24.83 173300.64
Fairlight Station.......... 44 28 4474 | ...... 44 28 43.25 245618.40
180 0 4.48

Fairlight Station from Montlambert Station, 245618.40 feet.

Blancnez Station ........ 75 56 24.49 | ...... 75 56 23.57
Fairlight Station.......... 17 39 26.36 | ...... 17 39 25.44 252705.23
Montlambert Station...... 86 24 1191 | ...... 86 24 10.99 76801.62
180 0 2.76 4.45
MDCCCXXVIII. VA
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Folkstone Station from Montlambert Station, 173300.64 feet.

Observed Angles. |Sp. Excess. Anglelsaf;gnflalcu- Di;t:;ces.
Blancnez Station ........ 167 18 55.90 eenan 167 18 55.54 :
Folkstone Station ........ 25 14669 | ...... 25 1 46.33 134167.37
Montlambert Station ..... . 47 39 1849 | ...... 47 39 18.13 76801.57
180 0 1.08 2.32

Folkstone Station from Fairlight Station, 154811.39 feet.

Blancnez Station ........ 31 32 3113 erens 31 22 30.02
Folkstone Station ........ 121 48 13.55 veeene 121 48 12.43 134168.12
Fairlight Station,......... 26 49 1867 | ...... 26 49 17.55 252705.93

180 0 3.35 4.17

Folkstone Station from Blancnez Station, 134168.12 feet.

Montlambert Station ...... | 47 39 1849 | ...... 47 39 183 _
Folkstone Station ........ 25 1 46.69 Ceees 25 1 46.33 173301.60
Blancnez Station ,....... 107 18 55.90 | ...... 107 18 55.54 76802.00

180 0 1.08 2.32

Fairlight Station from Blancnez Station, 252705.93 feet.

Montlambert Station ...... 86 94 191 | ...... 86 24 10.99
Fairlight Station.......... 17 89 2636 | ...... 17 39 25.44 245619.11
Blancnez Station ........ 75 56 24.49 | ...... 75 56 23.57 76801.82

180 0 2.76 4.45

To show the degree of reliance that may be placed upon the triangles con-
necting the coasts of England and France, I shall here give the distances
resulting from different triangles, derived respectively from the distance Tols-
ford from Fairlight, and the distance Folkstone from Fairlight.
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By Tolsford from By Folkstone fron

Fairlight.
Feet.

Fairlight from Montlambert . . . . 245616.17

245621.50 . .

Mean 245618.88 . . .

Fairlight from Blancnez . . . . . . 252702.93 . . .
252708.40 . . .

Mean 252705.66 . . .

Tolsford from Montlambert . . . . 192717.35
192725.04

Mean 192721.19

Tolsford from Blancnez .. .. .. 159493.81
159500.18

Mean 159496.99

Folkstone from Montlambert. . . . ... ...

Folkstone from Blancnez . . . .. .......

Blancnez from Montlambert . .. 76800.92 . ...
76803.37 . . ..
76806.43 . . . .
76802.60 . .

Mean 76803.33 . . . .

zZ 2

Fairlight.
Feet.

.. .. 245618.40
. 245619.11

. 245618.75
. 252705.23
. 252705.93

. 252705.58

.« .. 173300.64
173301.60

Mean 173301.12

. ... 13416737
134168.12

" Mean 134167.74

76801.62
76801.57
76802.00
76801.82

76801.75
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Mean distance Folkstone Station from Blancnez Station, 134167.74 feet.

Observed Angles. |Sp. Excess. Angl‘;satfi‘g;_calcu- Di;;:;ces'

Dover Station, . .......... IR I . lf7 18 16.41
Folkstone Station ........ 50 37 50.23 | ...... 50 37 49.97 31560.06
Blancnez Station ........ 12 3 53.88 12 3 53.62 116726.89
0.77 '

Mean distance Folkstone Station from Blancnez Station, 134167.74 feet.

Nétre Dame, Calais
Folkstone Station ........
Blancnez Station..........

......

o ¢ "

9 21 18.50
131 56 40.50

......

......

38 42 1.54
9 21 18.23
131 56 40.23

159605.30
34880.94

With the sides ¢ Folkstone to Notre Dame, Calais,” < Folkstone to Dover,”
and the included angle 41° 16' 30".7, the remaining angles and the distance
of Dover Station from Noétre Dame, Calais, were computed. Also by means of
the sides “ Blancnez to Dover,” ““ Blancnez to Calais,” and the included angle
119° 52' 50".32, we obtain another distance from Dover to N6tre Dame, Calais.

These results are contained in the two following triangles :

Folkstone Station from Notre Dame, Calais, 159605.30 feet.

Observed Angles. |Sp. Excess. Anglefafl?; n.Calcu- Di;fg:zes.
Nétre Dame, Calais ...... :_'_”_. ...... 3 42 38.35
Folkstone Station ........ 41 16 3070 | ...... 41 16 30.44
Dover Station. ,.......... [ P 130 0 51.21 137471.95

0.78
Dover Station from Blancnez Station, 116726.89 feet.
o v " ’ "

Nétre Dame, Calais ...... R I 4°7 24 37.27
Blancnez Station.......... 119 52 50.32 | ...... 119 52 50.04
Dover Station............ R N 12 42 32.69 137472.03




LONGITUDE BETWEEN PARIS AND GREENWICH. 173

As two of the angles were observed in the triangle “ Fiennes, Montlambert,
and Blancnez,” and as an opportunity occurred at Tolsford of obtaining the
angle between Fiennes and Montlambert, I have added the following triangles
connecting these stations :

Mean distance Montlambert from Blancnez, 76802.54 feet.

Observed Angles. |Sp. Excess. Anglels;go:n.Calcu- Dii&:gz e
. o IS " o , " v
Fiennes ................ U R 94 10 48.60
Montlambert ,........... 34 27 3983 | ...... 34 27 39.62 60148.31
Blancnez................ 51 21 3199 | ...... 51 21 31.78 43574.27
0.62
Mean distance Montlambert from Tolsford 192721.19 feet.
. o 4 u o 4 u
Fienmes ................ — e 74 30 57.26 -
Montlambert ............ 87 58 48.81 | .,..... 87 58 47.90 60148.74
Tolsford ................ 17 30 15.75 | ...... 17 30 14.84 199855.18
2.72

With the sides “Blancnez from Notre Dame, Calais,” “ Blancnez from
Fiennes,” and the contained angle, we obtain the distance from Fiennes to

Notre Dame, Calais.

Fiennes from Blancnez, 43574.27 feet.

Observed Angles. |Sp. Excess. Anglelsatt‘ic:)x;l.Calcu- Di;t:;?es.
. o . “ o U ”
Nétre Dame, Calais ...... | = | ...... 64 24 14.39
Fienmes ............... . — o e 46 12 52.27 45221.01
Blancnez................ 69 22 53.45 | ...... 69 22 53.34
0.34

As we thought it desirable to compare General Rovy’s operations with our
own, staffs were erected upon his stations on Tenterden, Frant, Goudhurst and
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Lydd steeples ; but of these we were able to connect only Frant and Tenterden
with our work. The results are as follow :

Tolsford from Fairlight, 134038.70 feet.

Observed Angles.  [Sp. Excess. Anglefaf?;n.Calcu- Di;s:::es.
Tenterden Church........ :__.'; ...... 110 42 17.46
Tolsford ...ocvvvvennn.. 29 58 10.86 | ...... 29 58 10.38 90809.26
Fairlight ................ 39 19 3264 | ...... 39 19 32.16 71580.75

Fairlight from Crowborough, 125267.72 feet.

Frant Church............ IR BT 104 44 17.92 -

Fairlight ........co0veas - 13 44 20.24 | ...... 13 44 19.97 113857.34

Crowborough ............ 61 31 2238 | ...... 61 31 22.11 30762.92
0.80

In a former part of this paper I have mentioned that General Roy’s station
at Folkstone was discovered at the distance of three feet to the North-west of
the new station ; the angle between his station at Folkstone and our station
at Fairlight being 80° 13'.

At Fairlight, General Rov'’s station was 87.69 feet to the South-east ; the angle
between his station and Folkstone being 89° 14’ 31”.  The relative positions
of the several stations will be better understood from the following diagram,

Q : /:IR

S s

R

in which R and R designate General Rov’s stations, and S and S those of the
present operations. From these data the computed distance between General
Rov’s stations at Fairlight and Folkstone is 154807.00 feet.

We have now several distances which we may compare with those given by
General Roy.
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The distance from Frant Church to Fairlight is stated by General Roy to be
113928.20 feet, Now if we suppose the distance from Frant to Fairlight to be
prolonged, we have the angle between this prolongation and General Rov’s
station 12° 50' 56" ; and multiplying 87.69 feet, the distance from the new
station to that of General Roy, by the cosine of this angle, we obtain 85.48 feet
to be subtracted from General Rov’s distance, to reduce it to the new station.
The distance thus obtained is 113842.72 feet.

In like manner, multiplying 87.69 feet by the cosine of 44° 35' 41".75, (the
angle between General Roy’s station and the prolongation of the distance
from Tenterden Church,) we obtain 62.44 feet ; which being subtracted from
71634.73 feet, the distance from General Roy’s station to Tenterden, will give
71572.29 feet, according to General Roy, for the distance from Tenterden to
the new station, without sensible error. The following diagram may serve to
render this more intelligible.

To Frant Church,

New f

-

A

o RoySS-LStation.

General Roy did not obtain directly the distance between his stations at
Folkstone and Fairlight ; but by using the distances Paddlesworth to Folk-
stone, Paddlesworth to Fairlight, and the included angle 117° 45’ 42".65,
we are enabled to supply this omission ; and we thus obtain 154792.00 feet
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for General Roy’s distance from Fairlight to Folkstone—We have also the
distance from Dover Castle station to Nétre Dame, Calais, according to
General Roy, 137449.90 feet.

Lastly, The distance from Nétre Dame, Calais, to Fiennes is given by General
Rov, using his own observations, and the angles observed by the French: this
distance is stated to be 45219.60 feet.

Converting General Roy’s distances into Imperial feet in the manner formerly
stated, we have the following results:

By the presen .
From Genelzly Rov. {)peralt)io;: ! | Difference.
Feet. Feet. Feet.
Fairlight to Frant ......... . | 113850.59 | 113857.34 6.75
Fairlight to Tenterden ...... | 71577.24 71580.75 3.51
Fairlight to Folkstone........ 154802.70 154807.00 4.30
Dover to Nétre Dame, Calais.. | 137459.40 137471.99 12.59
Nétre Dame, Calais, to Fiennes 45222.72 45221.01 1.71.

SectioN 4.—Of the distances from the meridian, and from the perpendz:cular to
the meridian, of Greenwich.

It has been mentioned that the station at Chingford was the spot where the
temporary meridian mark was erected. This being removed, a staff was put
up in its place, having a triangular board fastened to it, the base of which was
parallel to the horizon, and the vertex coinciding with the staff.

As it was highly important to ascertain with the greatest precision the
situation of this staff with respect to the meridian of Greenwich, Mr. GARDNER
went to the Royal Observatory, in order to observe it with the transit instru-
ment. He found that the middle wire of the transit appeared to touch one of
the angles at the base of the triangular board, and that the vertex was to the
West of the meridian. The angular distance from the meridian to the staff
was then measured by means of the micrometer of the transit instrument, and
found to be thirty-seven divisions of the micrometer, or 6".16, &c.

By means of the roughly computed distance from the Royal Observatory to
Chingford, and its angle with the meridian, the distance of the station from
the meridian of Greenwich was found to be 20 inches; and the base of the
triangular board proved on measurement to be exactly double that quantity.
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When the theodolite was put up at Chingford, the distance of twenty inches
was measured to.the eastward from the line joining the Station and the Royal
Observatory, and an Argand’s lamp was placed upon this spot, the position of
which I requested the Astronomer Royal to observe. In the Greenwich obser-
vations for 1822 I find accordingly, under November 15th, the following
remark :— Observed Captain KaTer’s light apparently about the thickness
of the wire to the west of the meridian.” This affords, it is presumed, a
sufficient proof that the direction of the station at Chingford, with respect
to the meridian of Greenwich, has been accurately determined.

If we suppose a parallel to the meridian of Greenwich and to its perpen-
dicular to be drawn through each station contained in the left-hand column
of the following Table, we have the bearings and the distances of the other
stations from such parallels, calculated by means of a right-angled plane
triangle, the hypothenuse and one of the angles of which are given to find the
two other sides : or, let K be the distance between the given stations ; M, the
distance from the parallel to the perpendicular; P, the distance from the
parallel to the meridian ; and ¢, the bearing or angle with the parallel to the
meridian. Then, M = K.cos ¢, and P = K.sind.

Tasie 1.

Distance from a pa- Distance from a pa-
rallel to themeridian rallel to the perpen.
Stations. Objects. Bearings. of Greenwich. g;;ﬁlz‘% té’rggf‘ v:!chlx;l-

. M.

Feet. Feet.
Transit Royal Obs./Chingford ........ o 0 617 NNW.| . 173 W.| 57847.66 N.
Severndroog ...... 73 49 29.69 S.E. 14034.28 E. 4070.72 ' S.
|Chingford ...... Transit Royal Obs...| 0 0 6.17 S.E. 178 E.| 57847.66 S.
St. Paul's ........ 26 14 15.83 S.W.. 22036.04 W. 44708.80 S.
Westminster Abbey | 30 5 49.84 S.W. | 28908.97 W.| 49876.27 S.
Sevemdroog ...... 12 46 20.12 S.W. 14035.98 L. 61918.36 S.
Wrotham.......... 29 21 22.12 S.E. 65515.51 E. | 116479.69 S.
Severndroog ....|Chingford ........ 12 46 20.12 N.W.| 14035.98 W.| 61918.36 N.
Wrotham,......... 43 20 6.54 S.E. |  51479.66 E.| 54561.77 S.
Leith Hill ........ 43 5 51.03 S.W. | . 98906.80 W.| 105703.32 S.
Hanger Hill ...... 75 43 45.34 N.W.| 81779.19 W.| 20800.79 N.
Westminster Abbey | 74 20 11.75 N.W. |  42944.95 W. 12041.68 N.
St. Paul’'s ...... ..| 64 29 39.83 N.W. | 386072.20 W. 17209.88 N.
Leith Hill ...... Severndroog ...... 43 5 51.03 N.E. 98906.80 E. | 105703.32 N.
Wrotham, . ........ 71 13 6.61 N.E.. | 150386.41 E. 51141.52 N.
Crowborough ...... 69 49 58.14 S.E. | 120729.94 E. 44341.48 S.
Hanger Hill ...... 7 42 37.81 N.E. 17127.63 E. | 126504.06 N.
Westminster Abbey | 25 25 14.03 N.E. 55961.13 E. | 117744.81 N.
St. Paul's ........ 27 4 36.84 N.E. | 62835.06 E. | 122912.60 N.

MDCCCXXVIII, 2 A
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- Tasie I. (Continued.)

Distance from a pa- Distance from a pa-|
. . R * |rallel to the meridian a?il:lla:o t?ihge:rl:::}:
Stations. Objects. Bearings. of Greeflwwh. dian of Greenwich.
Feet. Feot.
Wrotham. ... .... Leith Hill ........ 7113 6.61 S.W. | 150386.41 W.| 51141.52 S.
’ _|Severndroog ...... 43 20 6.54 N.W.| 51479.66 W.| 54561.77 N.
Chingford ...... ..l 29 21 22.12 N.W.| 65515.51 W.| 116479.69 N.
Stede Hill ........ 76 1 32.25 S.E. 92169.87 E. 22936.75 S.
L -~ |Crowborough ...... 17 15 16.18 S.W. | 29656.47 W.| 95483.00 S.
Crowborough .. .. |Wrotham.......... 17 15 16.18 N.E. | 29656.47 E. | 95483.00 N.
i Stede Hill ........ 59 13 36.02 N.E. | 121826.34 E. 72546.24 N.
Frant ..ecv.ov.... 59 26 16.32 N.E. 26489.28 E. 15642.10 N.
Tolsford ..,....... 84 52 13.64 NE 212272.83 E. 19055.17 N.
Fairlight .......... 59 2 21.57 S.E. | 107419.64 E. | 64443.95 S.
Leith Hill ........| 69 49 58.14 N.W.| 120729.94 W. 44341.48 N.
Stede Hill ...... Crowborough...... 59 13 36.02 S.W. | 121826.34 W.| 72546.24 S.
Wrotham, . .... c<..] 76 1 32.25 N.W.| 92169.87 W.| 22936.75 N.
Tolsford .. ........ 59 23 57.12 S.E. 90446.52  E. 53491.64 S.
Fairlight .........:| 6 0 12.97 S.W. |  14407.05 W.| 136991.06 S.
Fairlight ...... ,.|Stede Hill ,....... 6 0 1297 N.E. | 14407.05 E. | 136991.06 N.
Tenterden ,,...... ‘12 8 33.62 N.E. 15056.77 E. 69979.29 N.
Tolsford .......... 51 28 5.78 N.E. | 104853.53 E. 83499.12 N.
Folkstone ........ 58 18 22.52 N.E. | 131724.15 E. 81334.62 N.
Dungeness Lt. House| 80 8 28.69 N.E. 80922.34 E.'| 14063.10 N.
Blancnez. ......... 85 7 40.07 N.E. | 251792.52 E. | 21463.18 N.
Montlambert .. .... 77 12 54.49 S.E. | 239529.39 E. | 54353.08 8.
Crowborough ......|{ 59 2 21.57 N.W.| 107419.64 W.| 64443.95 N.
Frant ............ 45 18 1.60 N.W.| 80930.37 W.| 80086.04 N,
Tolsford ........ Fairlight .. ........ 51 28 5.78 S.W. | 104853.53 W.| 83499.12 S.
. |Tenterden ........ 81 26 16.16 S.W. | 89797.20 W.| 13519.92 S.
Crowborough ....., 84 52 12.41 S.W. | 212272.68 W.| 19056.45 S.
Stede Hill ....,... 59 23 57.12 N.W. [ 90446.52 W.| 53491.64 N.
Folkstone ........| 85 23 40.63 S.E. 26870.59 E. 2164.49 S.
Blancnez.......... 67 6 41.54 S.E. 146938.81 E. 62034.50 S.
Fiennes .......... 61 50 9.18 S.E. | 176192.20 E. | 94331.42 S.
Montlambert ...... 44 19 54.34 S.E. | 134672.78 E. | 137854.54 8.
Folkstone ......|Tolsford ..,....... 85 23 40.63 N.W. | 26870.59 W. 2164.49 'N.
Dover ........ ....| 65 52 20.12 N.E. | 28802.86 E.| 12900.88 N.
Noétre Dame, Calais | 72 51 8.14 S.E. | 152510.49 E. |. 47057.49 S.
Blancnez.......... 63 29 49.91 S.E. | 120068.38 E.| 59871.23 S.
Montlambert ...... 38 28 2.31 S.E. |.107805.05 E. | 135688.40 S.
Dungeness Lt. House| 37 3 33.04 S.W. | 50801.68 W.| 67271.43 S.
¢ |(Fairlight ,...... ...| 58 .18 22,52 .S,W. | 181724.15 W.| 81334.62 S.
Montlambert ....|Fairlight ..........| 77 12 54.49 N.W.| 239529.39 W.|. 54353.08 N.
Tolsford .......... 44 19 54.34 N.W.| 134672.78 W.| 137854.54 N,
Folkstone ........ 38 28 2.57 N.W.| 107805.22 W. | 135688.28 N.
Blanenez.......... 9 11 15.56 N.E. 12262.95 E. 75817.22 N.
- |Fiennes ,......... 43 38 55.18 N.E. 41516.43 E. 43522.48 N.
Blancnez . . ...... Montlambert ..,... 9 11 16.50 S.W. | 12263.29 W.| 75817.15 S.
L Fai!‘light ceeswera s 85 7 40.07 S.W. | 251792.52 W. 21463.18  S.
. |Tolsford .. ........ 67 6 41.59 N.W.| 146938.81 W. 62034.50 N.
Folkstone ........ 63 29 49.91 N.W.| 120068.38 W.| 59871.23 N.
|Dover............ 51 25 56.29 N.W. 91265.50 W. 72772.10 N.
|Notre Dame, Calais | 68 '26 50.32 N.E. 32442.07 E. | 12813.75 N.
Fiennes .......... 42 10 16.34 S.E. .| 29253.50 E. 32294.72 S.
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From the preceding Table the following is derived, containing the distances
from the meridian of Greenwich and from its perpendicular.

TasrLe II.

. Distance from the. per-|

Distance from the me- . .

Stations. ridian of Greenwich. peg?;r‘;lgﬁlét%:gfvixs}i T

Feet. Feet.

Chingford...........o.00e ¢ 173 W. | - 57847.66 N.
Severndroog Castle ..... . 14034.28 - E. 407072 S.
Severndroog Castle........ 14034.25 E. 4070.70 S.
St.Paul's......c.vun.n - 22037.77- W. 13138.86 N.
Westminster Abbey........ 28910.70  W. -7971.39 N.
Wrotham .........o00vnen 65513.78 E. 58632.03 S.
Wrotham .. oo veeienenn, 65513.92 E. -58632.48 S.
Hanger Hill Tower ........ 67744.93- W, 16730.08 N.
Westminster Abbey........ 28910.69 W. 7970.97 ' N.
St Paul’s ..o n, 22037.94- W, 1313917 N.
Leith Hill, . . o.oo et 84872.54 W. .| 109774.03 S.
Severndroog Tower. . ... Y. 14034.26 E.. | 4070.71 S.
Crowborough ~........... 35857.40 L. 154115.51  S.
Hanger Hill Tower........ 67744.91 - 'W. 16730.03 N.
Westminster Abbey........ 28911.41 - 'W. 7970.78 N.
St.Paul’s oo vivienninnnnn, 22037.48 ‘W. ‘13138.57 N.
Leith Hill................ 84872.56 W. | 109773.77 S.
Stede Hill. ............... 157683.72 E. 81569.00 S.
Crowborough ............ 35857.38 E. 154115.25 S.
Wrotham ....coveenvnnn. 65513.86 E. 58632.38 S.
Stede Hill. . .............. 157683.73 E, 81569.14 S.
Frant Church ............ 62346.67 E. 138473.28 S.
Tolsford ..........c..... 248130.22 L. 135060.21 S.
Fairlight .. .............. 143277.03 E. | 218559.33 .
Leith Hill................ 84872.55 W. 109773.90 S.
Crowborough ............ 35857.39 E. 154115.31 8.
“Wrotham .. .............. 65513.86 E. 58632.32 S.
Tolsford ................ 248130.25 E. 135060.71 S.
Fairlight .. .............. 143276.68 E. | 218560.13 S.
Stede Hill, . .............. 157684.40 E. 81568.67 S.
Tenterden Church ........ 158334.12 'E. 148580.44 S.
Tolsford ,............... 248130.88 E. | 135060.61 S.
Folkstone................ 275001.50 E. 137225.11 8.
Dungeness Light House.... | 224199.23. E. | 204496.55 S.
Blancnez ................ 895069.87 E. 197096.55 S.
Montlambert .....,...... 382806.74 E. | 272912.81 8.
Crowborough ............ 35857.71 E. | 154115.78 S.
Frant Church ............ 62346.98 E. | 138473.69 S.
Fairlight ................ 143276.92 E. | 218559.63 S.
Tenterden Church ........ 158333.25 E. 148580.43 S.
Crowborough ............ 35857.77 E. | 154116.96 S.
Stede Hill,............... 157683.93 E. | '81568.87 S.
Folkstone ................ 275001.04 E. 137225.00 S.
B_Iancnez ,,,,,,,,,,,,,,,,, 395069.26 E. 197095.01 S.
Fiennes.................. 424322.65 E. 229391.93 S.

242
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Tasre II. (Continued.)

Distance from the me.|Distance from the per-
Stations. ridian of Greenwich, |[pendicular to the meri
. dian of Greenwich,
Feet.
. Feet. ]

Montlambert ............ 382803.23 E. 272915.05 S.
Tolsford .........ccc.... 248130.68 E. 135060.56 S.
Dover Castle ............ | 303804.13 E. 12432417 S.
Nétre Dame, Calais........ 42751176 E. 184282.54 S.
Blancnez ...........0.... 395069.65 E. 197096.28 8.
Montlambert. ............ 382806.32 E. 272913.45 S.
Dungeness Light House.... | 224199.06 E. 204496.69 S.
‘| Fairlight ,...... eveeenea 14327712 E. 218559.67 S.
Fairlight ................ 143276.04 E. 218560.69 S.
Tolsford ................ 248132.65 E. 135059.23 S.
Folkstone ..........c..... 275000.21 E. 137225.49 S.
Blancnez ................ 395068.38 E. 197096.55 S.
Fiennes..... [P 424321.86 E. 229391.29 S.
Montlambert ,........... 382805.75 E. 272913.25 S.
Fairlight ................ 143276.52 E. 218559.28 S.
Tolsford ......... PR 248130.48 E. 135061.60 S.
Folkstone..........c..... 27500091 E. 137224.87 S.
Dover Castle ............ 303803.54 E. 124324.00 S.
Notre Dame, Calais, ....... 427511.11 E. 184282.35 S.
Fiennes........... P 424322.54 E. 229390.82 S.

The following Table contains the distance of each Station from the meridian
and from the perpendicular to the meridian of Greenwich, obtained by
taking the mean of the distances given in the preceding Table.

Tasre II1.
Distance from the me-|Distance from tlie per-
Stations. ridian of Greeauwich. pert;.dlcular to the meri-
ian of Greenwich,
Feet. " Fe )
cet.

Westminster Abbey........ 28910.93 W. 7971.05 N.
St.Paul’s........... veess 22037.73 W.: 13138.87 N.
Hanger Hill Tower........ 67744.92 W. 16730.05 N.
Chingford................ 1.73 W. 57847.66 N.
Centre of Transit, Royal Obs. | ————— —_—
Severndroog Castle........ 14034.26 E. 4070.71 S.
Wrotham . . ... eeaieeeees 65513.85 E. 58632.80 .
Stede Hill...,............. 157683.94 E. 81568.92 S.
Leith Hill........ N 84872.55 W. 109773.90 S.
DoverCastle.............. 303803.83 E.- | 124324.08 S.
Tolsford ................ 248130.86 E. | 135060.49 S.
Folkstone...........c.... 275000.91 - E. - 137225.12 S.
Frant Church ............ 6234683 E.- | 138473.48 S.
Tenterden Church ........ 158333.68 E.- | 148580.43 S.
Crowborough-............ 35857.53 - E. 154115.76 S.
Nétre'Dame, Calais. . ...... 427511.43 E. | 184282.44 S.
Blancnez ................ 395069.29 E. 197096.10 S.
Dungeness Light House.... | 224199.14 E. 204496.62 S.
Fairlight .......... veue.. | 14327672 E. | 218559.79 S.
Fiennes, ... ....oooouunnns 424322.35 E. | 229391.35 S.
Montlambert ,........... 32805.518 E. 272913.64 S.
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SEctioN 5.—Of the latitudes and longitudes of the Stations.

If the earth were a sphere of known diameter, the latitude and longitude of
any point upon its surface might readily be calculated by spherical trigo-
nometry. But the earth being an ellipsoid, other methods of computation
involving the eccentricity become necessary. This subject has engaged the
attention of the most eminent mathematicians, and various formulz have been
given for the purpose of facilitating such computations. These, though equal
in accuracy, differ much in practical convenience ; and by far the most manage-
able that I have met with, and of which I shall avail myself on the present
occasion, are to be found in a memoir by ORIAN‘I, but little known I believe in
England, which he published at Milan in 1826, under the title of  Opusculi
Astronomici *.”

Let a, be the semi-major axis of the carth = 3962.439 miles.

b, the semi-minor axis.

a*—0b*

a2

e, the eccentricity of the earth =

M, the distance in feet from the perpendicular to the meridian at Green-

wich.
P, the distance in feet from the meridian of Greenwich.
M |
>7 bsin1"
.
P = s

L, the latitude of Greenwich.

A, the latitude of the foot of the perpendicular let fall from the given
station on the meridian of Greenwich.

¢, the required latitude of the given station.

u, the required longitude of the given station.

Then I) 7\=Lim[1—e“+—g—e”cos’(Li—;’1)]

II) J=p (1 — e sin®2)
III) sin ¢ = sin A cos
tan ¢

— ‘ e e
Iv) tanu_m(l—?cos A)

* I am indebted for my knowledge of this work to the valuable journal of Baron Zacu.
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In computing the eccentricity I have supposed the compression to be s3g,
and I have assumed this (which perhaps for our portion of the meridian may
not be very far from the truth), because it is nearly the mean between 317 and
745, the limits between which I believe the ellipticity is generally supposed to
be comprised.

Table of Latitﬁdes and Longitudes.

Stations. Latitude’. + Longitude. Lon%:::ge m

. : m S
Chingford Station ........ 5138 959 |9 0 0w
Hangel‘ Hill Tower........ 51 31 22.65 0 17 51.28 W. 1 11.42
St. Paul’s (Cross).......... 51 30 48.42 | 0 5 4842 W. | 0 23.24
vavs(:gli;sifﬁlraﬁ:)be.)f (nofth 51 29 57.34 0 7 36.95 W. 0 30.46
Centre of Transit, Royal Ob-

servatory ............ 51 28 38.96 ‘ RS j

Severndroog Castle........ | 51 27 58.74 | 0 3 41.64 E. | 0 14.77
Wrotham Station......... .| 51185935 | 017 11.33 E. | 1 8.75
Stede Hill Station ........ 51 15 7.00 | 0 41 18.86 E, | 2 45.26
Leith Hill Station ........| 51 10 34.00 | 0 22 12.01 W. | 1 28.80
Dover Castle Station ..,... | 51 7 45,59 |1 19 23.45 E. 5 17.55
Tolsford Station .......... 51 6 8.65 1 4 48.19 E. 4 23.21
Frant Church ............ 51 5 51.82 0 16 16.84 E. 1 5.12
Folkstone Station.......... 51 b5 43.18 1 11 48.61 E. 4 47.24
Tenterden Church ..... ... | 81 4 595 | 041 19.20 E. | 2 45.27
Crowborough Station ...... 51 31830 |0 9 2145 E. | 0 37.43
Church of Nétre Dame, Calais | 50 57 27.95 | 1 51 18.73 E. 7 25.24
Blancnez Station .......... 50 55 29.36 | 1 42 47.45 E. 6 51.16
Dungeness Light House.... | 50 54 47.00 | 0 58 18.89 E. | 3 53.26
Fair]ight Station .......... 50 52 36.88 0 37 1423 E. 2 28.94
Fiennes Station .......... 50 50 4.00 |1 50 11.41 E. 7 20.76
Montlambert Station ...... 50 43 4.41 139 9.62 E. 6 36.64

SectioN 6.—Observations of the pole star for determining the direction of the
’ meridian.

The following is the manner in which observations of the pole star have
been usually conducted. The greatest elongation of the star and the time of
its greatest elongation being computed, the theodolite was carefully levelled,
so that the bubble of the level remained stationary during a whole revolution
of the instrument. Then, at the time of the greatest elongation, General Roy
states “the angle which the star made with the” (referring) “lamp being noted,
the telescope removed, and the plane of the instrument being turned 180° or half
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round, the telescope replaced and directed again to the star, the difference on
the circle was found to:be only 11". The same method was universally ad-
hered to, in all places where observations of the star were obtained.”

General Mupcg, in his account of the Trigonometrical Survey of Great Bri-
tain, says: “ At the time of the greatest elongation, when the observer was
satisfied of the star being properly bisected, another person at the microscope
bisected the dot.” < The transit was then taken off, and the instrument being
turned half round and the. telescope replaced, the star was observed again.
This precaution was taken to obviate the errors which might arise from the
arms of the instrument being out of the parallel with the plane of the circle,
owing to any imperfections in the positions of the Y’s on which the transit
rested. It was however seldom found that a greater difference subsisted
between the readings of the opposite microscopes than what might be sup-
posed to be the consequence of a shake in the centre, or errors in division.”

A little consideration will show that the method above described, of ob-
viating an error which might arise from the arms of the telescope not being
parallel to the plane of the circle, would not be successful except in the case
of the vertical axis being strictly perpendicular to the horizon; but then, the
error of the arms of the telescope or axis of the transit, (instantly detected by
reversing the level,) could not well escape notice. There is however another
source of inaccuracy to which azimuths by the pole star are liable, and which
seems to have been wholly disregarded; I allude to an error of the line of col-
limation. The effect of this upon the azimuth in our latitude would be equal
to about six tenths of the error of the line of collimation. This error may
however be destroyed by inverting the telescope, or placing that end of the
axis which was to the east, to the west; and taking a mean of the obser-
vations of the star in both positions.

It must be evident that in taking the greatest elongation of the pole star,
the observer is most inconveniently pressed for time; for the azimuth then
varies about 1" in four minutes; and besides this, should a passing clond
obscure the star, the observation for that day is lost; consequently by this
method of proceeding, a long period is necessary before the direction of the
meridian can be obtained. |

At Blancnez the weather was so tempestuous that the attempt to deduce
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the direction of the meridian in the usual way appeared - hopeless, and it
occurred to me that it would be a far preferable method to note the time at
the moment of observing the star, and thence to calculate the azimuth. I
was thus enabled to obtain as many observations as I thought convenient,
choosing the time when the star was near its greatest elongation, and when
consequently its motion in azimuth was the slowest.

The method pursued was the following :—The instrument being very care-
fully levelled, some terrestrial object was observed. The telescope was then
directed to the pole star, and the star being bisected and the time noted, the
microscopes were read off. Several observations of the star having been thus
made, the telescope was taken out of the Y’s and inverted, the end of the axis
which was to the east being now turned towards the west, and sometimes, but
not always, the circle was turned 180° or half round. Similar observations of
the star were then made with the telescope in this position, and lastly the ter-
restrial object was again observed.

To lessen the labour of computation, the mean of each two successive obser-
vations was taken, and from the calculated azimuth of the star the reading at
the meridian was deduced. The mean of such readings for each position of
the telescope, compared with the reading of the observed terrestrial object,
gave the apparent angle of this object with the meridian ; and lastly, the mean
of the bearing thus obtained in each position of the telescope gave the true
bearing. | '

On the morning of the 2nd October, 1821, the first observations of the pole
star were made at Blancnez ; but it blew so violently, that from this, or from
some other cause which I cannot discover, these observations, though agree-
ing well among themselves, differ so widely from those made on the evening
of the 3rd, under more favourable circumstances, that I have declined employ-
ing them.

The object proposed, in observing the direction of the meridian at Crow-
borough, Fairlight, Tolsford, and Blancnez, was to obtain the longitude of
Blancnez independently of any assumed ellipticity of the earth. Crow-
borough and Tolsford, and Fairlight and Blancnez are also respectively well
situated for obtaining the length of a degree perpendicular to the meridian. It
is well known, however, that a very small error in the observed direction of the
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meridian will produce an error of considerable magnitude in the length of the
perpendicular degree ;—and we shall ultimately perceive that deductions of
this kind from observations of the pole star, appear to be little, if at all,
worthy of confidence. .

It has been demonstrated that the sum of the three angles upon a sphere
and spheroid is so nearly equal, that the difference when the stations are
nearly east and west is absolutely insensible. Having, then, the co-latitudes
of two stations, with the observed angle at each, between the meridian and
the other station, and consequently the sum of these angles, the difference of
longitude or the angle at the pole is obtained by the following method :

As the tangent of half the sum of the co-latitudes is to the tangent of half
their difference; so is the tangent of half the sum of the observed angles, to
the tangent of half their difference.

The triangle is thus reduced to a spherical triangle, in which two angles
and two sides are given to find the third angle.

The deductions from the observations detailed in the Appendix are as
follow :

Crowborough and Fairlight : distance 125267.72 feet.
At Crowborough, the observed angle between the
meridian and Fairlight . . ... .........

At Fairlight, the observed angle between the me-
ridian-and Crowborough . . . .. ... ... ..

} 121° 4' 58".36

} 58 33 26 .14

The deduced spherical angle at Crowborough . . . . 121 13 52 .60
The deduced spherical angle at Fairlight . .. ... 58 24 31 .90
The resulting difference of longitude . . . . ... .. 0 27 46 .67

Crowborough and Tolsford : distance 213116.39 feet.
At Crowborough, the observed angle between the
meridian and Tolsford . .. ... .. ...

At Tolsford, the observed angle between the me-
ridian and Crowborough . . . ... ... ....

} 84°59' 34".35

} 94 17 21 .56

The deduced spherical angle at Crowborough . . . . 84 58 27 .84
The deduced spherical angle at Tolsford . . . . . . . 94 18 28 .06
The resulting difference of longitude . . . . . .. .. 0 55 21 .39

MDCCCXXVIII. 2B
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Fairlight and Blancnez: distance 252705.62 feet.

At Fairlight, the observed angle between the me- } 85°36' 39".73

7 ridian and Blancnez . .. ............
At Blancnez, (3rd October,) the observed angle be-
tween the meridian and Fairlight . . . ... .. } 93 32 31 .11
The deduced spherical angle at Fairlight . . . . . . 85 35 43 .07
The deduced spherical angle at Blancnez . . . . . . 93 33 27 .77
The resulting difference of longitude . . . . ... .. 1 529

Adding together the longitude of Crowborough and the differences of lon-
gitude obtained by means of the azimuths, we have between

Greenwich and Crowborough . ........ 0° 9'21"45
Crowborough and Fairlight ... ..... . . 0 27 46 .67
Fairlight and Blancnez . . ........... 1 529
—_—
Longitude of Blancnez . . . .......... 1 42 37 .12

Differing 10".33 in defect, from the longitude found by employing 55 as the
compression.

Section 7.—Of the length of the degree upon a circle perpendicular to the
meridian.

I have already remarked that Crowborough and Tolsford, and Fairlight
and Blancnez, were respectively very favourably situated for the determi-
nation of the length of degrees perpendicular to the meridian at each of
these stations: I shall now proceed to state shortly the manner in which the
- computation was made. ‘

Having obtained by means of the azimuths the difference of longltude, we
have a right-angled spherical triangle, the base of which (the co-latitude of
the given station,) and the angle at the pole, (the difference of longitude,) are
given, to find the perpendicular. Having obtained this arc, we have next to
compute the corresponding terrestrial perpendicular. This is effected by
means of a small triangle considered as spherical, in which we have the ter-
restrial distance between the two stations given, and by means of the azi-
muths two of the angles are deduced. The spherical excess being then com-
puted, and. one third .subtracted from each of the two angles, the remaining
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angle is obtained, and the length of the perpendicular arc in feet is calculated
by plane trigonometry.
Lastly, having the perpendicular in arc and also in feet, the number of feet
(or fathoms) due to the degree is found by simple proportion. '
I shall give the angles of the small triangles used for obtaining the ter-
restrial perpendicular, in order to facilitate any examination of the work.

At Crowborough. At Tolsford.

Crowborough | 4 0 25.65 % 0 25.40| Tolsford ....| 4 17 21.56 117 %13
Tolsford ....[85 42 38.44| , 85 42 38.20 | Crowborough 84 59 84.35 | , 84 59 34.1
Remainingz | 10.74 |90 16 56.40] Remainingz|___ 10.80 |90 43 4.6
At Fairlight. At Blancnez.

Fairlight ....| 4 23 20.27 % 23 19.89)| Blancnez....| 3 32 31.11 °3 32 30.80
Blancnez.... |86 27 28.89, 86 27 28.51| Fairlight ....|85 36 39.73| , 85 36 39.42
Remaining / 1.15 (89 9 11.60f Remainingz| | 0.93 {90 50 49.78

In the manner before explained, we obtain
The perpendicular arc at Crowborough 34' 47".84 equal to 212532.00 feet.
The perpendicular arc at Tolsford . . . 34 45 .71 equal to 212329.66 feet.
The perpendicular arc at Fairlight . . . 41 19 .32 equal to 252250.29 feet.
The perpendicular arc at Blancnez . . 41 16 .77 equal to 251991.98 feet.

The length of the degree perpendicular to the meridian }6 1077 fathoms.

at Crowborough . . . . .. ... ... ... ...
...... at Tolsford . . . ................ 61081.3 fathoms.
...... at Fairlight . . .. ............... 61045 fathoms.
...... at Blancnez. . . .« .o v oo v v v .. ... 61045.3 fathoms.

And taking the means of the latitudes of Crowborough and Tolsford, and of
Fairlight and Blancnez, and the means of the respective perpendicular degrees,
we have

The perpendicular degree in lat. 51° 4' 43" 4% = 61079.17 fathoms.
and in lat. 50 54 3 .12 = 61045.15 fathoms.
2B2
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A moment’s examination is sufficient to show that these results are totally
unworthy of credit; and that the length of the perpendicular degree above
given, must be erroneous about one hundred fathoms.

As very great care was bestowed in making the observations, it is important
to determine the degree of error in the azimuth, which would produce an error
so considerable, as that which is here indicated.

If 2" be added to the azimuth at Crowborough and to that at Tolsford the
resulting difference of longitude would be diminished 5".14, and the length
of the perpendicular degree would be increased 95 fathoms.

Now-an error of two seconds in azimuth may proceed from such a variety
of sources, that it is scarcely possible to detect it. I think no one acquainted
with the great theodolite would venture to assert that the level and its adjust—
ment comprising that of the Y’s, can be depended upon to within two seconds
of the truth, and an error of 2" in the level would affect the azimuth to the
amount of about 2".3. This error arising from the level, I have before ex-
plained is not to be destroyed by turning the instrument half round ; and were
there no other source of inaccuracy, I should consider this alone, as an insur-
mountable objection to the determination of azimuths by means of observations
of the pole star. _

But in addition to this, the level may be affected by irregular local density.
At Arbury Hill (one of the stations of the Trigonometrical Survey of Great
Britain), it is known that the plumb-line of the zenith sector was deflected, so
as to occasion an anomaly of 5% seconds in latitude. The same cause of dis-
turbance would equally affect the level, and this admits of no remedy.

To the sources of inaccuracy, before enumerated, may be added a small un-
certainty, (the fraction of a second for example,) in the polar distance of the pole
star, which would influence the azimuth nearly double that quantity. The
possibility, and I might perhaps venture to say the probability, of horizontal
refraction, affecting the situation of the terrestrial object to which the star is
referred, may also be considered ; but this last is common to every method of
obtaining the direction of the meridian.

From what has been advanced, it should seem that observations of the pole
star, for the purpose of determining the length of the perpendicular degree in
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our latitude, are wholly unworthy of credit, and that some other method less
liable to error should be employed.

Of these, the best which has occurred to me, is the well known method of
observing a star when near the east or west point of the horizon, and from the
time and the calculated azimuth to deduce the place of the meridian. Here
the alteration of the azimuth from a variation in the refraction, must be care-
fully taken into account, and the altitude of the star must therefore be ob-
tained.

It will not, however, be necessary to observe the star when very near the
horizon, as the error in the azimuth arising from the level decreases as the
tangent of the altitude, and at an elevation of 12° is scarcely more than two
tenths of the error in the horizontality of the axis of the telescope.

Section 8.—Of the heights of the stations above the level of the sea, and of the
terrestrial refraction.

Let the arc between the two stations be A. The depressions reciprocally
observed at the two stations reduced to the height of the axis of the theodolite
be D and d; and let R be the mean terrestrial refraction.

Then R = jﬂgﬂ and should one of the stations appear elevated from

(A+E)-D
"

The- axis of the instrument was about 5% feet above the ground, and the
angle subtended by this, at the distance between the stations being computed
and subtracted from the observed depression, the apparent depression of a
point at the height of the axis was obtained. The distance between the stations
was converted into arc, by allowing 101.7 feet for each second, and with the
are and the apparent depression, the refraction was computed. The refraction
being added to the depression, the difference between this and half the con-
tained arc, gave the angle subtended by the difference in the height of the two
stations above the level of the sea ; the height of that station being in excess,
at which the true depression exceeded one half of the contained arc. Lastly,
the angle thus obtained, and the distance between the stations, gave the differ-
ence of their heights in feet.

the other station, calling the elevation E, we have R =
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At Folkstone Pier, there is a flag-staff, the height of which was carefully
measured, and found to be 37 feet above the Pier. From the pier to the mark
on the tide gauge indicating XXI feet, was 5 feet. The harbour master
informed me that the highest spring tides rose 20 feet. We have therefore
43 feet from the top of the flag-staff to high water mark, and 63 feet to low
water mark.

By-means of the side Tolsford from Folkstone in the following triangle, the
distances from Folkstone to the flag staff, and from Tolsford to the flag staff
were obtained.

Folkstone Pier Flag-staff _ ‘
Folkstone station . . . . . . .84 37 49 6152.0 feet.
Tolsford station . . . . . . .13 4 14 27083.6 feet.

With the depression of the summit of the flag-staff, observed at Folkstone
and the above data, we obtain the height of the axis of the instrument at Folk-
stone station above low water mark 559.1 feet.

Similar observations were made at Tolsford, and the resulting height of that
station above low water mark differed only 3 feet in defect from that obtained
by means of Folkstone. The refraction employed in these computations was
3 of the contained arc.

[o] ) i

In the following TaBLg, are given in one view the data and the computed
results.

Observed | Contained | Angle | Mean | Angle of Differ- | Above
Depression Are fil:el()lt?;;: R:if:c‘ ~A | Difference of f_i‘ecie }?tf V\}::‘ér
or Elevation. A, 5% fect, B = Height. Fe%t. | Feot.
o | ' 1 1) ! 7] ! i o ] H
Folkstone............ 0 23 37 : 576.9
"Horizon of sea. . ...... - 25 83.1 1 56.1
Folkstone,........... 0 10 44.6 1 559.1
Fairlight ............ 01113 |25 21850 7314942 45\ 4 o 140 | 105 [569.6
Folkstone............ 013 50 : . +0 11 2.9 |101.4 |559.1
Dover Castle ........ | %100 35.6/0 235 457.7
Folkstone,........... 012 30 +0 3 2.0 [118.4 |559.1
Blancnez ............ 159 |0 8411399 440.7
Folkstone............ 440 5 44 36 35 496.1 (559.1
Pier Flag Staff........ |1 0383 440 46, 63.0
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. Angle | Mean ! Differ- | Above
I%bs:rs‘;?gn. Cost:med subtgen- Reﬁ?ac- -—:i— Diﬁ‘;gel:cgfof ence of | low
or Elie(:'ation A ded by tion | = Height. Height, |Water.
) : 5% feet.| R. R Feet. | Feet.
» o ¢ i ] i 1 u 1 i -} i i
Folkstone,......... E|0 04375 559.1
Tolsford ..........D|0 545 | +25 042010239 Jr110 3144 | 254 [584.5
3 581.8
g(;l:if;();;l o.f.s.e.a ........ 0 23 39-7 25 36'7 1 57.0
Tolsford ............ 0 610 ' 584.5
Stede Hill .1..0. o g (M3 (008680 1 010 | 511 6156
Tolsford ............ 1 822 | +1 548 5185 5815
Folkstone Pier FL ‘Staff 4 26.25/0 42.010 202 63.0
Tolsford ............ [0 ‘9 5 o o 584.5
Fairlight .......... o9 75|58 |0 B2 12 Friig ¢ re5| 065585
Fairlight ,........... . ; 586.7
Horizé;n of sea...... . ° * 190 Jes 4?'6 1571

Fairlight ........ .. |0 222 |, 577.4
Crowborough ...... {01529 [2030 10 901285 75,0 6335 |239.0 [816.4
Fairlight ...... . 8 43.5 1 577.4
Stede Hill .......... 01034 |%234 |0 8214645 75| o ¢ 5505 369 6143
Fairlight ..... Ceeean 0 8 56.5 5774
Wrotham .. .. .. ... . 01635 |29 8 |0 6315485 45\ 35 490501977 [175a
Stede Hill .......... 0 23 : 591.6

Horizonlof S€,. .. ..., 29 % 25 53.6 157.6 ?
Stede Hill .......... 01 0 615.0
Wrotham ... .. ... cofoaz sy (1534 (OG04 Ao g 5 5g5 |65 [7800)
Stede Hill .......... 0 5 24 615.0
Crowborough . ..... o |01a a9 |24 |0 801385 Ap ) g 4 405 (1942 [800i2
Horuon ofsea, .10 |27 22 fs0 s | e e
Crowborough ........ 0 4 475 1 812.8
Leith Hill .......... 01321 |21 4 |0 88137 15140 4163 |159.6 [972.4
Crowborough ........ 0 89 +0 0 547 | 26.7 [812.8
Wrotham ,.,......... 0 6195 16 23 |0 1141 86| 786.1
Wrotham .. ...,... oo |0 7155 1 4 780.4
Leith Hill ... .. . 015 17.2526 1 |0 TNLSL2 P01 4 o8 |185.6 [966.0
Leith Hill .......... 0 30 42 ; 8.3

Horizon of sea........ 33 12.9 2 30.9 o
Leith Hill ....... ... |0 21 47 +0 11 357 |488.4 [966.0
Severndroog ........ 23 43 |0 7.81 48 477.6
Horsamafsea, 11107 |20 22 Jeeaaa | 1 e

At every station from which the sea was visible, the depression of the horizon
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was carefully observed, and the resulting heights will be found in the prece-
ding table. These serve to verify to a certain degree the conclusions otherwise
obtained. _

The mean of the proportion of the refraction to the contained arc, is 73, and
this has been employed on every occasion where the refraction was not deduced
from reciprocal observations. :

I shall now give the elevation of the ground at each station, above the level
of the sea at low water, the point chosen by other observers.

Above low water, By( depression of | = Difference.
Feet. horizon. Feet,
Folkstone Station .. 553.6 571.4 +17.8
Tolsford Station .. 579.0 576.3 — 2.7
Blancnez ........ 435.2 432.7 — 2.5
Fairlight . ......... ' 572.0 581.2 + 9.2
Dover Castle Battle-
ments.......... 32,2 465.8 o
Stede Hill Station .. 609.5 586.1 —23.4
Crowborough Station 807.3 807.5 + 0.2
Leith Hill Station .. 960.5 972.8 +123
Wrotham Station .. 775.0 R
Severndroog Castle
Battlements . } 4721 Mean. . + L5

The mean of the differences is so small that we are authorized to conclude
that no error of consequence exists in the heights above given; but as the de-
pressions of the horizon were taken probably in various states of the tide, the
mean result should perhaps have differed in defect about 10 feet. This, how-
ever, may be fairly attributed to uncertainty in the refraction employed.

In the course of the operations which have been detailed, great pains were
taken to identify the stations, by the bearings of such objects as were conve-
niently situated for the purpose ;—these are given in the Appendix.

It is to be regretted that our excellent associate M. Araco has not yet
published the results of his operations in France; and I must therefore, in
the absence of higher authority, take the longitude of Calais, as given in
the Connaissance des Tems, to be 0° 28' 59" west of Paris. Adding this to
1° 51' 18".73 the east longitude of Calais from Greenwich, given by the present
work, we obtain 2° 30' 17".73 for the difference of longitude between Paris
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and Greenwich. This converted into time is 9™ 215,18, differing only 0%.28 in
defect from the admirable results obtained by the operations with fire signals,
reported in the Philosophical Transactions for 1826, by Mr. HERSCHEL.

The truth of the preceding work wholly depends upon the degree of reliance
that may be placed upon the base on Hounslow Heath ; and as the accuracy of
this is in some measure questionable#*, it is certainly desirable that a new base
should be measured, to connect in the most unexceptionable manner the sta-
tions at Leith Hill and Wrotham. The measurement of a base has hitherto
not” kept pace with the progress of other parts of geodetical operations ; but
the elegant arrangement which Lieut.-Colonel CoLBy has recently imagined for
compensating expansion, and which has already been tried in Ireland with
perfect success, leaves no doubt of the future accuracy of this most important
part of trigonometrical operations. l

APPENDIX.

I HavE reserved for an Appendix such remarks as could not have been intro-
duced in the body of the work, without interrupting the regular connection of
its parts. .

The original observations are deposited with the Royal Society, and may be
consulted whenever occasion may require. It has not been thought necessary
to print them, as all the angles employed in this work have been carefully
deduced from them, and are given at the end of the present communication.
The letter prefixed to each angle indicates the name of the observer ; and where
the degrees and minutes are repeated, it is to be understood that the instru-
ment has been shifted, and the readings for the angle taken upon different
parts of the circle.

The great theodolite had originally only two opposite microscopes, and until
the addition I am about to describe was made, the observations were con-
ducted in the following manner.

The instrument being carefully levelled, the objects were intersected, and
the microscopes were read off; but it is evident the truth of the angle thus
obtained would depend upon the accuracy of the divisions of the circle from

~# See Phil. Trans. for 1821, “ On the Comparison of various British Standards,” &c.
MDCCCXXVIIL. 2c
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which it was deduced. In order to do away any error of this kind, the whole
instrument was shifted by turning it horizontally a few degrees; and being
again levelled, the observations were repeated, and the angle was obtained on
different parts of the circle. This operation was repeated seldom fewer than
eight times, which it was supposed would be sufficient to do away errors of
division. Now as at each observation the angle is deduced from readings
taken on four different parts of the circle, eight repetitions of this kind would
give a mean angle deduced from thirty-two different points of the instrument.
The time, however, required for this was so considerable as to constitute a
very serious objection ; in addition to which, when the instrument had been
recently shifted, it was feared the spring of the parts might introduce error.
- These inconveniences led me to have four additional microscopes fixed to the
theodolite, at such distances as with one of the original microscopes to divide
the circle into five equal parts. This arrangement of any number of micro-
scopes or verniers which form a prime number, and the manner of using them,
is due to Mr. Poxp the Astronomer Royal, but was never published by him.
By means of five microscopes, raising the telescope from the Y’s, turning the
circle 180° in'azimuth, and repeating the observations, the angle is obtained
upon twenty different parts of the circle, without shifting the instrument, and
consequently any error of division may be supposed to be reduced to a very
small quantity. Employing in like manner three equidistant microscopes, the
angle is obtained by readings upon twelve different parts of the circle.

The second original microscope was not removed, and this afforded an
opportunity of comparing the angles obtained by two opposite microscopes,
with those deduced by means of five.

In the course of this work I remarked a curious fact, new to me, and for
which I was at a loss to account. In hazy weather when the staff was so faint
as to be only just visible, it disappeared upon bringing it to the intersection of
the cross wires, so that the angle could not be observed.

A remedy for this inconvenience was suggested and put in practice by Mr.
GArDNER. The horizontal spider’s web of the micrometer being moved above
the centre, Mr. GARDNER succeeded in lodging upon it a very minute particle
of dust. When the image of the staff was brought to this, it appeared as if
planted upon a mole-hill, and we were thus enabled to observe with great
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accuracy. I consider this as a very important improvement in the theodolite,
and we availed ourselves of it upon all occasions excepting in the observations
of the pole star.

As I was desirous of knowing the degree of precision with which an object
could be observed with the telescope of the great theodolite magnifying about
fifty times, and also the accuracy with which the microscopes could be read
off, as well as the comparative merits of cross wires and Mr. GArDNER's dot,
we resolved to make some experiments on the subject. A staff upon a steeple
was taken which was faintly seen; Colonel CoLy marked the time occupied
by the observations, and Mr. GarpNER read off a certain microscope. The
position of ‘the telescope and of the micrometer of the microscope were of
course altered between each observation. The following were the results :—

With the Cross Wires. With Mr. GaroNer’s Dot.

Time at the commencement . .. 0" 43™, | Time at the commencement. .. Q" 47m,
Observations.  Readings. | Observations.  Readings. Observations,  Readings. | Observations.  Readings.
1. ... 35"z 6. ...36"% 1. 1"% 6. ...1"%

2. ...33% 7. ...8% 2. ...1% 7. ...2
3. 35 % 8. ...36% 3. ...1% 8. ...1%
4. .35 % 9. ...386% 4. ... 2 9. ...2
5. .. .38b% 10. ... 36% 5. .2 1o, ... 2%
Mean . . . 36".03 Mean . .. 1"9
Time at the end . . . O 45™ 155, Time at the end . . . Oh 48m 275,

The time occupied in making ten observations with the cross wires was
2m 15%, and the greatest difference from the mean 0".72.

The time required for ten observations with Mr. GARDNER’s dot was 1™ 275,
and the greatest difference from the mean only 0".4.

These experiments appear to be important ; they seem to show that in any
single observation the combined errors of the telescope and microscopes can-
not exceed, when the cross wires are employed, three quarters of a second, and
when Mr. GArRDNER’s dot is used, they amount only to four-tenths of a second.
The time, too, required for the latter observations is little more than half of
that which is requisite for the former.

Much error has been supposed to arise both in astronomical and geodetical
observations, from unequal expansion of the limb of the instrument. In order

2c2
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to bring this to the test of experiment, the index of one of the microscopes
was placed at zero, and a certain division on the circle brought to its wire.
The other microscopes were then read off, the divisions under them having
been carefully bisected, and the mean was registered. A piece of lead was
placed in boiling water until it acquired the same temperature; and it was
then laid upon the limb of the instrument, between two of the microscopes.
Having allowed some time to elapse, the first division was again brought to
the zero microscope, and the other divisions bisected by their respective
micrometers; when the readings were found to be very different, but the mean
varied little from the mean first taken. These experiments were repeated with
the same results, and satisfactorily proved that no error of consequence is to
be feared from unequal expansion of the circle when several microscopes are
employed. |

Very different, however, was the consequencé of applying the hand to any
one of the radii to which the microscopes were attached. Then, the expansion
which took place immediately and to a very considerable degree, affected the
mean of the readings, by altering the position of the microscope to the support
of which the hand had been applied.

From these experiments we may infer the very great importance of securing
the permanent respective positions of the microscopes. Perhaps this might be
best effected by imitating the principle of the mural circle. In this instrument
the microscopes are firmly attached to a wall, and any sensible change in their
relative positions can scarcely be imagined to take place. In like manner the
microscopes of portable instruments might be fixed to a solid plate of metal ;
and this being a good conductor of heat, should any partial change of tem-
perature take place it is probably to be expected that it would be so rapidly
diffused throughout the whole mass as to occasion no perceptible change in
the relative distances of the microscopes from each other *.

During our stay at Fairlight, a source of error was remarked which it may

* In instruments constructed in the usual manner, where the microscopes are attached to arms or
radii, these may be covered to some thickness by strips of flannel or leather, and thus the ill con-
sequences to be apprehended from currents of air of different temperatures may, perhaps, be avoided.
The great theodolite was treated in this manner; but as this was done at Chingford, the last station
we visited, no opportunity was afforded of remarking the effect.
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be important to mention. An object having been carefully bisected by
moving the tangent screw slowly in one direction, and the microscopes read
off, the result was found to differ three seconds from that obtained when the
tangent screw was moved slowly in the opposite direction. This could arise only
from friction upon the axis, and the yielding of the radii of the circle, when
drawn by the tangent screw clamped to its circumference. Numerous ex-
periments were made with similar results; so that the force thus applied to
the circumference of the circle, occasioned an error of one second and a half,
plus or minus, according to the direction in which the tangent screw was
made to act.

On shaking the screw, if I may so express myself, backwards and forwards
with little jerks, before the object was finally bisected, the error just described
was obviated. It would perhaps, however, be preferable, instead of giving
motion to the instrument by means of a tangent screw acting on the circum-
ference of the circle, to have a bar, connected at one end with a tangent
screw, and a collar at the other end passing round the axis, to which it might
be clamped at pleasure. The axis would then be the first part moved, and
the probable error arising from dragging the instrument round by the limb
would be avoided. This arrangement seems to be particularly called for in
circles of large dimensions.

The errors which may arise from lateral refraction have often been sus-
pected but never clearly ascertained. In the course of our work, however, we
had such evidence of the fact as to leave no doubt of its existence. The angle
between the same objects would differ under the most favourable circum-
stances about five seconds on different days, and perhaps a second and a half
or two seconds may be considered as the error which may affect an angle
from lateral refraction in an ordinary state of the atmosphere. During the
observations at Stede Hill one fine day, the telescope being directed to the
staff at Wrotham, a shower rapidly approached from the left, and the staff
gradually receded from the cross wires until it was obscured by the inter-
vening haze. At Leith Hill, after unfavourable weather, it cleared up in the
evening, and though there was no wind, very extraordinary differences were
perceived in the angles, for which it would have been difficult to assign any
other cause than lateral refraction, varying considerably at short intervals.
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At Montlambert we had very decided evidence of lateral refraction affecting
the angle between Fairlight lamp and Tolsford lamp. These objects were
taken on the evening of the 13th October, by M. Araco, Colonel CoLsy, and
myself, under the most favourable circumstances. The observations were
repeated on the morning of the 14th, and the mean of the five deduced angles
differed from the mean of the seven angles of the preceding evening 2".13.
In the table of the angles at Montlambert I have separated those of the
evening of the 13th from those obtained on the morning of the 14th by a
dotted line. So persuaded was I of the existence of this source of inaccuracy,
that I seldom left any station until I found the difference between an angle
observed at different times amount to about five seconds, which I considered
to be the extreme limits of error.

There is a source of error in the great theodolite, and which may attach,
though from different causes, to other instruments which are read off by
means of microscopes ; I allude to the variation in ““the run”, as it is termed,
of the microscope. The head of the micrometer is divided into sixty parts,
consequently each part should be equal to one second, and one revolution
equal to a minute. In order to effect this, the object-glass of the microscope
is placed by the observer at such a distance from the limb of the instrument
as to form an image of the arc comprised between two neighbouring divisions,
of such an extent as that the micrometer head shall make an even number of
revolutions equal to the number of minutes, in passing over the space from
division to division. This having been nearly attained, the tube containing
the eye-glass and micrometer is moved until the divisions are seen distinctly,
and the operation is repeated until the result is satisfactory. Now, in taking
the instrument from station to station, the cone of the theodolite is lowered
upon the axis to prevent injury, and the adjustments just described must be
repeated at each station. But this is not the only inconvenience; for the
microscopes will frequently alter their run from expansion, or any cause
which may affect the distance between the limb and the object-glass. On the
occasion of comparing certain standards of linear measure, I abandoned the
usual form of the micrometer microscope, for an arrangement which, I con-
ceive, possesses decided advantages over it ; and which, in the case of circular
instruments, appears to be liable to no other inconvenience than that of re-
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quiring the use of a table to reduce the measurements to arc. If a microscope
furnished with cross wires fixed in the focus of the eye-glass be moved parallel
to itself by a micrometer screw, it will measure the actual distance which it
passes over, and no error can arise from a variation of the distance between
the limb of the instrument and the object-glass of the microscope. It pos-
sesses also this further advantage, that the object-glass may be changed, and
the power of the microscope varied at pleasure without affecting the scale.
This construction, I cannot but feel, would be a considerable improvement if
applied to astronomical circles, where very minute quantities are the objects
of research; as any error arising from the want of strict perpendicularity of
the plane of the circle to the axis of motion, or from any other cause which
might-vary the distance of the circle from the microscope, would be avoided.

I have stated that staffs were erected at Fairlight and at Folkstone near the
lamps. These were occasionally taken at Blancnez and Montlambert, and a
correction therefore became necessary to reduce such angles to what they
would have been had the lamps been observed. To obtain the data for com-
puting this correction, Mr. GarpNER '‘made a plan (Plate X.) of the relatlve
positions of the staff and lamp for each station.

A sketch of the triangles constituting the present work is given in Plate XI.
The Tables require little explanation. The angles are given as deduced by
means of five microscopes, and also by the two opposite microscopes. At
Blancnez the letters indicating the names of the observers have not been
prefixed, as the angles were individually determined by every one of the party.
To the observed angles at each station is added the manner in which such an-
gles have been derived, as could not be obtained by direct observation. Lastly,
the readings are given of such objects as were selected for the purpose of iden-
tifying the stations: and here it is necessary to bear in mind that the degrees
of the great theodolite are numbered from zero to 180°, and that then the num-
bering is recommenced.

Tables are also given detailing the observations of the Pole-star. From the
observed time, the error of the chronometer, and the time of the star’s south-
ing, the horary angle is computed in mean time and in degrees; and by means
of the horary angle, the polar distance, and the co-latitude, the azimuth is
deduced, and the reading at the meridian is obtained.
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TaBLEs of Observed Angles, &c.
At Hanger Hill.

Severndroog and Leith Hill.

‘Westminster Abbey and Leith Hill.

Fi Mean, Five Mean,
Observers. Micro:égpes. Fiexfler.‘ . Observers. Microscopes. Fi‘izael.1
G.| 83 26 24.08| " G.| 8% 59 5616 "
' 24.57 24.32 * 57.75 58.45
G.| 83 26 21.60 G.| 84 59 56.95
23.45 2252 57.65 °7-30
G.| 83 26 23.85 K.| 84 59 59.90
21.25 22.55 56.75 58.32
G.| 83 26 24.90 G.| 84 59 59.87
24.30 24.60 57.95 58.91
G.| 83 26 23.90 23.70 G.| 84 59 58.95(58.95
23.50 |7 K.| 84 59 54.80 55.67
K.| 83 26 25.10 23.92 56.55 *
22.75 |7°° K. 54.40 55.87
C. 20.95 21.32 ' 57.35 "
21.70 |7°° C. 54.83 53.49
52.15 "7
Mean ....23.28 G. 54.37 |54.37
Rejecting the last, 23.60 Mean .. ..|56.81

Leith Hill and St. Paul’s.

Five Mean.

Observers. Microscopes. | Five.
o 7 " “

G.| 93 13 2.50 3.10
3.70 |

Observations for ide

Readings.

o

Harrow Spireeseseeseeecess.. 178 48

Small white Spire, distant about
two miles, supposed Kingsbury 52

Hendon Church Vane-staff .... 57
Pancras New Church....ovveus 111
Marylebonne Church.......... 114
Bayswater Chapel ..... cevee.. 116
St. Paul's . ovunns cersesesses, 118
WestminsterAbbey(N.W. pinnacle) 126
Leith Hill Station vvvvvveennns 31

VT
85.31

12 87.50
5 49.12
56 11.75
20 51.50
8 11.25
20 56.90
34 7.21
84 6.12

ntifying the Station.

Dome of Chelsea College ...... 6
The Ball of the Horizontal Mill

at Battersea o...vii0uevan. 144
Battersea Spire «vvevvnrvnan.. 145

The Centre of Knockholt Beeches 154
Cupolaof a new Church, five miles 158

Croydon Church Tower........ 165
Kew Pagoda «vvvuvvuvnnnnn. 21
Vane of Ealing Cupola +....... 36
Windsor Castle Flag-staff'...... 102

1

35
17
17
33
20
46
31
33

Readings.

"

136 13 51.50

14.50
20.50
12.00
59.25
51.62
56.00
56.25
39.75
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At Severndroog Tower.

201
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‘Wrotham, and Leith Hill. Chingford and Wrotham.
Five Mean.|] Two Mi- | Mean. Five Mean. || Two Mi- .
Observers. Microscopes. | Five, || croscopes. | Two. Observere. Microscopes. | Five. || croscopes. 1";[‘::":
K.| 86 25 58.70 58.12 K.J14d 26 1875 ) 00 ) 1788 |0
C.K.&G. 5710 |4 o0 | 57.00 | o) 17.75 823 17.50 [17-09
r 57.30 7" 58.82 “TI1IC.K.&G. 18.10 17.10 18.63 16.37
58.15 57.77 58.87 59.12 16104 14.12 :
57.40 |V4° 59.38 * 15.60 17.05 14.13 16
56.42 63.25 18.50 [V 18.62 [16-37
G 57.9 58.92 21.20 15.38
58.55 [P5+75 5§;.oo 57.46 18.60 1990 4775 [20-06
K. 54.10 57.44 G. 16.37 15.00
58.30 °0-20 | go.00 7872 K. 1810 e ool 1487 |0
C 57.00 56 '75 58.88 57.94 15.75 * 15.25 :
56.50 " 57,00 “TIK.C.&G.|149 26 13.25 12.60 12.63 11.81
G. 57.65 59.85 59.62 60.93 11.95 : 11.00 *
62.05 * 62.25 * 13.50 12.87 13.50 13 62\
K.C.&G.| 86 25 56:05 56.37 52.50 54.25 12.25 13.75 -
56.70 |°° 56.00 * 149 26 14.45 16.45 14.12 15.00
54.90 52.77 54.12 51.50 18.45 * ‘ 15.88 :
50.65 ) 48.88 *
53.65 52.87 . . 149 26 11.
2510 9437| 5ae5 P306| C-& K. 1149 109 h0.96
10.00
K.C.&G.| 86 25 57.00 |0 1 12.00 [11:00
59.?1 : *1149 26 17.00
86 25 53.75 20.00
60.00 |26-87 149 26 12.00 || o0
57.75 58.56 11.62 =7
59.38 * 14.37 13.56
86 25 57.12 | o _ 1275 |19
58.38 7 149 26 1575 |40
5950 |1 o0 1388 ['*
B 59.00 ) 12.75 13.37
86 25 60.00 |o0 1o 14.00 %
60.37 ’ 149 26 17.13 |}, 6q
5950 | o 1218 1+
56.00 |77 G. (149 26 15.15 1500 1338 11405
57.50 56.65 57.00 57.87 1505 %" 15.13 -
55.80 " " 58.75 * G. 16.10 15.80 16.00 15.62
54.95 56.92 57.50 57.87 15.50 * 15.25 -
58.90 . 58.25 * G. 15.45 15.17 10.37 12.62
86 25 61.40 61.02 59.88 60.13 14.90 % 14.87 ’
: 60.65( 60.38 : G.[149 26 13.75 14.44
57.35 57.87 56.75 58.06 15.13 *
58.40 7" 59.38 * K. &G. 12.85 12.17 16.50 13.25
: 11.50 ['* 10.00 |
General mean, . ...... 56.88(........ 57.67
— General mean. ....... 16781, ... ... 14.31
Mean below the line..|58.11........ 58.40
: Mean below the line .. |14.56 ||........ 13.36
* A bad dot.
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Severndroog Tower (Continued).

Hanger Hill and Chingford. Chingford, and Westminster Abbey.
. Five Mean.| Two Mi- | Mean. ' . Five Mean. || Two Mi- { Mean.
Observers. Microscopes. | Five. || croscopes. | Two. Observers, Microscopes. | Five. || croscopes. | Two.
K.| 62 57 24.05 |, 25.25 | K.| 61 93 50.25 5013 |,
23.30 2367 | o362 [P444 52.65 7145 5087 [91+90
K.C.&G.| 62 57 24.50 C. 48.55 48.37
2575 [201? 50.90 4972 5ogg [19-62
22.50 K. 51.95 53.13
21.38 21.94 49.55 50.75 49.25 51.19
22.75 G. 52.00 52.50
23.25 23.00 51.80 51.90 52.50 .52'50
62 57 21.87
23.87 22.87 Mean, . ..[50.95 51.20
250 |esa
62 57 26.50 Chingford, and Greenwich Observatory.
26.00
25.50
25.27 Five Mean. || Two Mi- | Mean.
27.19 26.23 | Observers. Microscopes. | Five, || croscopes. | Two.
G.| 62 57 23.38
G. 24,63 o / ” " /" "
24.81 C.| 60 55 19.10 19.37
’ 25.00 20.75 19.92 22.50 20.93
19.30
Mean....|.... 23.67 |24.25 24.05 21.67
20.05 21.00
Leith Hill and Chingford. K.C.&G. 20.50 22.50
) 23.25 21.87 25.75 24.12
. \ . 20.60 23.50
Five Mean. || Two Mi- | Mean. 21.4 23.3
Observers. Microscopes. | Five. || croscopes. | Two, 22.35 7 23.12 3.31
o . o | j ., Mean. ... |21.23 22.79
K.| 124 7 42.55 44.00
C. 44.80 44.3 .
46.60 [45:70 47.0(75 45.71 Chingford and St. Paul’s.
C. 46.25 47.00 -
44.10 45.17 42.00 44.50 Observers. Five Mean. || Two Mi- | Mecan.
C. 42.35 41.37 Microscopes. | Five, || croscopes. | Two.
G. 45.67 46.08 ‘
K. 47.80 47.69 o " " "
45.95 1087 | 4475 (4622 G| o1 43 ig‘gg 18.27 {g‘gg 18.12
K.C.&G.| 124 7 50.70 54.87 ) )
51.35 7102|5300 2393 K. Ibs [18.50 logg o9
K.C.&G. g?/:‘l"g 5435 3350 |49.87 C. 15.65) o 4| 16.00 188
: : 21.20 1842|9175 [18:87
K. 20.55 21.63
Mean. . 47.43 [48.62 47.07 148.05 . 19.95 20.25 21.62 21.62
. 20.25 21.12
19.40 19.82 21.00 21.06
Mean....|19.05 19.77
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Angles derived at Severndroog Castle.

(] { 1 !
Chingford and Wrotham ...... 149 26 13.36

Wrotham and Leith Hill ......
Hanger Hill and Chingford ....

86 25 58.40
62 57 24.25

Sum...,298 49 386.01

360 0 0.00

Hanger Hill and Leith Hill .... 61 10 28.99
Hanger Hill and Chingford .... 62 57 24.25
Chingford and Leith Hill ...... 124 7 48.62
61 10 24.37

61 10 23.99

Mean. ,Hanger Hill and Leith Hill 61 10 24.18

Chingford and Leith Hill ...... 124 7 48.62
Chingford and Westminster Abbey 61 33 50.95

Leith Hill and Westminster Abbey 62 33 57.67

Chingford and Leith Hill ...... 124 7 48.62
Chingford and St. Paul’s ...... 51 43 19.05

. 72 24 29.57

Leith Hill and St. Paul’s. .

Observations for identifying the Station.

Readings,

. o 1 u
Eltham Spire v oeveveeecven.. 145 27 51.25
Cupola on Bromley Tower .... 152 4 39.25

Beckenham Spire ....0000ve.. 169 16 1.25
Leith Tower (Centre) ........ 169 39 15.00
Croydon Church (Centre) ...... 174 29 33.75
Norwood Mill .............. 8 27 53.12
Lewisham Church Vane ...... 23 82 37.37
Leigh Spire (Centre) ....ovvo.. 81 87 34.00
Peckham Chapel Spire ........ 42 89 4.87
Deptford Spire ...ovvvienen.. 50 21 9.56
New Chapel east side of Black-

heath Cross «vvvvvvaneiiee. 47 37 49.50

Centre of Octagon Room, Royal
ODbsServatory «o.veeeeeessss 52 58
Vane Cupola of Greenwich Ob-
SEIVALOYY ceveveavsncseoes 52 58
Greenwich Spire NI ¥ A
Newington Butts Church Cupola 56 26
St. George’s Church Spire (Cop-
per Ball)o..ovvinn ceeess 56 34

30.62
1.12
5.00

27.50

19.12

Readings.
o 4 u’

West Cupola of Greenwich Hos-

pital tiiiiiiiiiiaieiiai.. 58 15 28,50
East Cupola of ditto .v.vvev... 58 45 87.12
Bermondsey Church .......... 58 51 44.00
St. Saviour’s Church (Centre) .. 59 30 25.87

Spire North end of London Bridge 61 38 45.87
St.Paul's ....covvvvnnnn. ... 62 5 80.87
St. Dunstan’s East.e.yevvee... 62 23 20.00
The Monument «vvvvveveense. 62 6 22.50

The Tower Flag-staff ........ 62 34

Flamsteed’s Observatory, N.E.
Cupola of the Tower ........ 62 41

St. Matthew’s Bethnal Green, a

- Tower with a Cupola........ 74 49 57.12

18.12

59.75

Limehouse Church..ovviveov.s 75 7 4.87
Charlton Church Flag-staff .... 81 14 6.37
Direction of Roy's Station...... 98 15 0,00

18.50

Woolwich Church Flag-staff.... 125 27

2p2
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At Chingford.

Wrotham and Severndroog.

Severndroog and St. Paul’s.

Five Mean. || Two Mi- | Mean. Fi Mean.|| Two Mi- | Mean.
Observers. Microscopes. | Five. || croscopes. | Two. Dbservers, Microls‘:;pes. F?\?: crtxgopels. T:?:.‘
K.| 16 31 60.25| " 62.00 |” K.| 39 0 37.05 | 3513 |
G. . 58.90 60.88 36.20 (3662 353 (35413
O 10 24 B0a0 boro| Gia7 bro9) CE G 205 lasssl 200 sy
16 34 g;:?)g 6242 2920 l60.75 K. g?gg 37.80 g%g 30.06
10 % g0 120 gadT easr| G 390 BT0gu00) SO0 laam
16 34 60.10 60.38 G. 34.50 33.25 |o,
61.85 (0997 | 61,05 (6081 36.90 [2>70| 36.05 3475
16 34 62.70 64.87
62.40 0293 || o3y (6362 Mean ... ..[36.11)........ 33.74
Mean....|6157........ 62.40

With the Ordnance Theodolite, July 1823.

Wrotham and Severndroog.

Severndroog, and Greenwich Observatory.

Observers. Mig":l:::pes. Thoeen Observers. Mi(:{::;sspes. e
K.| 16 34 g’zzgg 62.54 K.| 12 51 g’g:gi 25.63
C. §5-00163.08 o 2458
©l G o 25,83 2491
K. gg:?g 62.63 Zgzég 25.37
< i =0 s
K 2?133 62.13 Mean .. .. [25.22
K.| 16 34 85.83 50 55
Mean....|[61.91
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Chingford (Continued).
With the Ordnance Theodolite, July 1323.
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Severndroog and St. Paul’s.

‘Wrotham, and Centre of Observatory.

Th Mean, ) " Three Mean,
I Micro:cegpes. Three. Obseryers. Microscopes, | Three.
K.| 39 0 36.92 |, K.| 2§ 26 25.96 |,
35.50 |[20-21 29.09 2752
e
Westminster Abbey and Severndroog. 28.91
' en 127.70
- Three 26.50
Observers. . 28.67
Microscopes. 2775 28.21
28.75 6
i/ " v8
£2 52 09.42 2 26 24.92 20.82
09.50 .
09.42 2450 23.96
42 52 12.12
42 52 10.35 Mean,.,. |26.93
Mean10.16
Observations for identifying the Station.
Readings. Readings.
o [} U] ‘ Y
St. Paul's vuveevereseseenss 32 49 59.37 | Hadleigh Church Beacon ...... 108 83 59.57

Holloway Chapel ....cveeuun
Chingford Church Tower ......

43 36 31.87
41 44 15.75

Barnet

Church Vane

cessaesese 104 25 22,50

At Wrotham.

Crowborough, and Leith Hill. Fairlight and Severndroog.
Observers. | foteopes. | Five. | cvoseopes, | Two. | O0servers.| o Five Moo | ovo Mi- | Mean.
K. (ean.)| 58 57 50.00|, 0 || 50.00 |, e K.[16% 35 46.45|,c | 4887 |

49.95 51.25 50.35 50.75
K.(am.) jg'_gg 49.82 gg:g; 50.31 K. 4789 46.52 ig:gg 16.56
o301 Bhbaoe) R bl ® ) B2
com) B BTl o L) B8 L,
C. (m.) 20.055025 | 5073 la9.06 G- 16,05 4757|433 l4sas
G. (r.m.) 1o lsrag| 2975 15010 G- 9 las0z| 1575 l4g 6o
K| 5357 smol ol over || P T s ees] 4307 wess
50.80 5113
G. 52.70 5275 Mean....[47.36 | ...... 47.30
Mean....|51.13 ...... 50.63
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Wrotham (Continued).

Severndroog and Ci]ingford.

‘Crowborough and Chingford.

. Five Mean.|| Two Mi- | Mean. Five Mean. || Two Mi- | Mean,
Observers, Microscopes. | Five, | croscopels. Two. Observers. Microscopes. | Five. || croscopes. Ti::.
G.| 13 58 44.55|,. 4338 |7 G.133 23 2665, 2700 |7
. 4790 (4587 || yr3y 4487 23752520 || Goup (2487
3.| 13 58 41.00 38.62 .
45.30 (1315] 3988 (3925 Mean.... (2520 ...... 24.87
c. 42124568 3575 laos6 -
25 42.38 Stede Hill and Crowb
G. 45.60 43.38 ede Hill and Crowborough.
4560 4560 415, 437
‘ : Five Mean. || Two Mi- | Mean,
G. ?}Zgg 42.67 gg'?g 39.31 Observers, Microscopes. Five. || croscopes. 'l':x".
C. 42.65 39.63
42,50 Y57 3963 [3963|K. (er.) 93 16 51650 . || 5688 | ”
G.| 13 58 46.40 |, o | 45.75 |, 6 51.30 P147 ) 5150 [P119
. 45.30 | 44.37 ™ 51.95 51.82
. 44.85 44.50 K. (e.M.) 49.45 50.87
. s4.40 [2462] 4400 (425 49.70 [*957 | 4g75 [4981
. 44,50 44.25 K. (a.m.) 47.65 47.06
43.05 4377|4588 [20-06 a7.55 1160\ 479 (4747
: K. (am.) 47.55 47.88
Mean . . ..|44.20 42.26 4810 [47-82 | 4775 (4781
C.(a.m.) 50.30 49.87
49.17 48.75
. . ] 48.05 48.13
Leith Hill and Severndroog. G. (ea.)| 93 16 48.30 49.50
- S 50.50 49401 5.5 (3069
ive ean, WO 1= ean.
Observers. Microscopes. | Five. || croscopes. | Two. C. (»v.) iggg 50.05 g}ﬁg 51.12
Iy ” G. (p.m.) 52.85 53.75
K. (ear) 65 26 4765000 | 4662 |71 48.60 7077|5195 (250
48.80 [*% 4763 |12 G. (v..)| 93 16 51.65 | ool 5188 |,
K. (p..) 4780, o 46.00 | o 52.00 P18%| 5363 5275
46.50 %01 4463 <4 C. (p.M.) motiog 9995 51.63 .
C. (r.m.) 4865, 6ol 4812 | 0o % 55.05 56.00 [moton
46.60 |*/ 45.38 |77 1G. (2.) 51.90 20 w0 | 5200 |1 o)
K. (a.m.) 49.25 | 0 ool 4787 |6 on 49.50 51.63 >
. 46.40 [*!- 45.88 PGl (pav.) 51-25‘52 77 5263 53.31
G. (vaw)| 65 26 48.55 | 0 o0 | 47.25 |40 o 54.30 |°% 54.00 |7
‘ 44.65|* 45.50 |*°° K.| 93 16 53.00| 09ll 4975 lios
C. (»v.) 1480 ool 4713 | 4918 P19 4931 |49:53
49.10 |*7 44.50 : K. 44.30 45.05 44.63 44.12
G. (p.m.) 471000 a0l 4775 |0 oq 45.80 [*° 4362 |**
49.50 [*° 48.12 [*© 46.35 | oo || 4450 |0 00
G. (p.m.) 52.00 |yono |l 5100 |10 o 46.20 [*° 45.50 |
45.58 (191l 46.87 |*°
K.| 65 26 45.40 | 4713 Mean .... (4954 ...... 49.70
Mean . ... |47.68 f ...... 147.14
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Wrotham (Continued).
Stede Hill and Fairlight. Fairlight and Crowborough.
Five Mean.| Two Mi- | Mean. Five Mean. || Two Mi- | Mean.
Observers, Microscopes. | Five. || croscopes. | Two, Observgrs. Microscopes. | Five. cros¢;opels. T::o.
K. (eon)| 58 5 48.35), ", | 42as |, |K. (ean)| 48 11 G60| O, | togs |
K. (oar) 38.55 1045 | 3ggp |40-06 9.20| 9401 19350 [1062
« (P.M. 39.85 40.12 K. (A.M.) 9.98 10.62
K. (a0} 40.50 (2017} 3505 (39-18 9.80| 89| 1963 |1062
(A, 37.67 36.44 K. (am.) 9.80 10.63
K.( ) 37.75 37.71 37.25 36.84 9.05 9.42 10.63 10.63
(A, 37.75 37.25 =] C. (am.) 10.35 10.75
» > 39.05 38.40 37.12 137.18 _ 9.10 v’9.72 1013 10.44
(A 39.95 38.62 G. (p.M.) 43 11 6.40 763 |, .
6. oot 50 38.95 7945 | 3500 |38-31 6.00| 620 Ggg | 725
. (PM) 50 5 41.90 41.87 C. (P.M.) 10.00 10.37
( ) 44.50 43.20 45.00 43.43 6.30 8.15 7.87 9.12
C. (p.M. 40.90 ' 40.88 G. (P.M.) 9.75 11.25
. ( ) 42.90 41.90 43.13 42.00 6.85 8.30 9.88 10.56
. (P.M. 43.10 42.50 G. (P.M.) 43 11 10.55 9.13
& ) 41.75 42.42 41.37 41.93 | 760 9.07 700 8.06
. (e 50 5 40.15 41.75 C. (P.M.)| supposed 11.85 1063
. ( ) 40.25 40.20 42.88 42.31 motion. 14.40 13.12 12.87 11.25
. (P.M. 41.10 42.75 G. (p.M.) 11.35 8.88
44.40 2275 | 4663 4469 780| 957  yg5 | 806
C. (P.M.) supposed 38.70 41.00
T otion. 40,65 2967 || 43013 (4206 . Mean.... | 928 ...... 9.66
G. (p.m.) 40.55 4312 |,
a0 M2 4yge (4375 Rejects 13.12 | 8.86 .. | 9.48
Mean....|40.62 | . .. |40.98
Observations for identifying the Station.
Readings. Readings.
/ /
ASpire .iiiiiiiiiiiat, .. 23 47 47.00 || A Tower about 2 miles distant .. 94 54 46.62
A Towernear «v.oevevvseses.. 28 51 18.25 || Wadhurst Spire .............. 88 12 1.00
The Station is in the north-west corner of a field upon Wrotham Hill, called ¢ The Plains.”
At Leith Hill.
Hanger Hill and St. Paul’s. St. Paul’s and Severndroog.
Fi Mean.|| T M.'- Mean. Five Mean. || Two Mi- | Mean.
Observers, Microl;:i)pes. Fivo, crgi;zopels. T;’:). Observers, Microscopes. | Five. || croscopes. | Two.
o ‘ 1" - " 4 " Q ’ " " " "
G.| 19 21 59.65 61.25 G.| 16 1 17.00 17.62
61.70 60.67 63.00 62.12 14.70 15.85 14.13 15.87
K. 60.85 61.25 K. - 15.80 15.50
59.30 0007 || 6199 (6112 15.05 1542|1402 1481
G.[ 19 21 58.90 58.18 G.| 16 1 14.60 X 15.13
56.25 7797 || 5405 (7621 17.65 1612|1938 (1725
K. 60.70 59.56 K. 13.32 14.50
58.70 59.70 58.75 59.15 17.90 15.61 19.00 16.75
Mean ....|59.50 |........ 59.65 Mean ..,.|[1575{........ 16.17
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Leith Hill (Continued).

Hanger Hill and Severndroog.

‘Wrotham and Crowborough.

ive ean,|| Two Mi- | Mean. Five Mean. || Two Mi- | Mean,
Observers, Micf)scopes. Blgi:e!t croscopes. | Two. Observers. Microscopes. | Five. || croscopes. | Two.
G.| 35 25 14.80|. 16.50. |7 G.| 38 56 57.45| ~ 59.87 | "
1oa5 (1857 | 1457 [15:68 . S0 |0688 | 22al I5s.e4
C. 12.75 15.00 \ 56.00 |, 55.38
14.85 1380 1535 (1519 53.30 7465 | 5y3g |56.38
K. 11.75 13.75 G. 54.50 57.00
G.| 35 23 1260 | 0 | 1288 |00, 59.30 2690 | 5973y [58:15
11.90 |1* 13.00 ['* G. 57.60 57.00
K, 13.88 14.69 G. 56.61 56.36
logs 1341 ] 1g0nd [13.72 5470 (5565|2200 |56:30
G. 1097 |, ol 1075 K. 55.65 59.00
1o.60 [10-78 1387 11.31 2555 5560 | 2300 157.31
K.| 1440 16.62 G. 55.85 55.00 :
G.| 35 23 16.65 | o .| 1887 | o oo 53.90 P87\ 5675 |95-87
16.40 ' 1713 13 K.| 38 56 56.75 |0 o0 | 5675 | e
K. 16.65 ) ool 1675 |y o 57.05 [°° 57.37 >/
14.35 19 1512 1o C. 56.85 |56 oo || 5613 |1 1o
G.| 85 23 18.50 ) 0| 1331 |0 56.85 [°% 58.25 |°/°
13.90 | 13.63 |°% G. 56.90 56.22 56.87 55.81
K. 14,02, o | 1406 1o 55.55 [°° 5475 009
16.60 [1° 17.75 |19 G.| 38 56 55.00 |, o | 55.25 |, .
. 55,00 [°° 53.88 |°*
Mean....[13.87........ 14.68
Mean ....|55.95)........ 56.69
Severndroog and Wrotham. ‘
Hanger Hill and Westminster.
Obéervers. : Five Mgan. Two Mi- | Mean,
Microscopes. | Five. || croscopes. | Two. Observers. Five Mean, || Two Mi- | Mean
Microscopes. | Five. || croscopes. | Two.
G.| 28 71757 18.56 | . ]
, 19.05 18311 157.g7 (1821 G.| 17 42 36.70 s7.00] 3887 |sg el
K.|28 71760, 0| 1875 | 37.70 37 38.75 |38
17.63 |17 17.63 |18:19 G.| 17 42 39.39 |, ol 39.88 |
C. 17.35 |16 on | 17:50 | oo 29.93 [°* 31.31 [39-%9
16.40 |10 17.00 |17 G.|17 42 33105, ool 3525 |,
G. 1635 (.0l 1738 | oo 35.35 2% 35.62 (3943
15.05 12701 1619 167 K. 8567 o, o | 3599 |,
K. 28 717750, | 1625 | . 33.90 2478 | 356q (35:80
13.40 |19 11.63 (139 G. 37.85 o oo | 89.75 |0
K. 18.60 |, oo 1663 | o 40.75 [39- 40.63 [10-19
16.65 |17+ 15.37 |10 K. 36450, 101l 37.50 |0
G.|28 715500 .,/ 1400 |, o 37.75 97 39.12 [38-31
15.45 1% 14.37 |14 G.| 17 42 37.65 |00 oo | 3518 |0
K. 13.75 | 4 00| 1413 36.00 P82 | 3513 3%
14.30 1% 13.38 13 K. 37.97 |ag g6 | 3731 |g e
G.l28 71815 0| 17.25 | 39.75 3886 | 5505 377
15.00 |19 14.87 |10
" Mean....|36.62)........ 37.13
Mean.... 1642{........ 16.04
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Leith Hill (Continued).

: Westminster Abbey and Severndroog.

Observations for identifying the

Fi Mean. || Two Mi- | Mean,
Observers. Micr(;s‘:;pes. Fie::. croszopels. T::'!(l:. Station.
o - Readings.
G. ) 38.10 |4 . 7.63 |0 v o o
17 40 34.65 3637 ggfg 36.87 | Vane of a Church about 2 miles ‘!
G. 2(1)2? 36.12 iggg 35.71 beyond Box Hill onhigh ground .59 6 50.12
G.| 17 0 39.20 3912 Cupola Vane of Ewherst Church 90 17 1.12
) 35.65 5742|3650 [37-81| Abinger Church Spire........ 168 20 57.50
K. gggg 37.90 gggg 37.62 Severndroog Castle Flag-staff .. 71 15 51.25
G.| 17 40 35.85 8818 Left Edge of Leith Tower .... 158 8 0.00
K’ 37.90 3687 | 3’5o |38-31| Right Edge of Leith Tower.... 174 1 48.50
. 36.05 36.75 Apex of a White Tower Church
36.45 - 138.12 .
36.85 39.50 about 2 miles, (possibly Okeley) 175 18 59.00
Mean ....36.85]........ 37.41

The North-west Angle of Leith Tower is distant from the Station 66 feet 10 inches.

27 B
1822 |

66, feet J0.creclies.

/74" 5“‘:.;:;--....-...._,,_._._‘_

At Stede Hill.

Fairlight and Crowborough. Tolsford and Crowborough.
. Five Mean, TWo Mi- | Mean. N Five Mean, || Two Ml Mean,
Observers. Microscopes, | Five. | croscopes. | Two. Obgervers. Microscopes. | Five. || croscopes. | Two.
G.| 53 13 2ehas| ;| 2515 | " G.|118 37 37.00|. .| 3F.02 |-
1 1 24.25 24.20 26.38 25.76 : 36.92 36.96 39.44 38.23
G.| 53 13 23.35 23.62 G.|118 37 35.55 3712 |,
2530 [*433| g5o5 |44 37.39 2047|4100 [29-06
G.| 5313 ....|.... 22.38 G.118.87 ....}|.... 36.50
iwithout clamping without clamping|
K.| 53 13 25.65 ‘K. |...... 35.80
G slight clamping ’ -1 slight clamping :
] veneea26.00] G.|...... 34.85
23.95 447 36.35 2060
Mean,...|24.33| ...... |25.10 ' Mean .... [36.34 | 38.22 |38.64

MDCCCXXVIII. 2E
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Stede Hill (Continued).

Fairlight and Wrotham. Tolsford and Fairlight.
Five Mean, || Two Mi- | Mean. Five Mean. || Two Mi- | Mean,
Ohecrvers. Microscopes. | Five. || croscopes. | Two. Observers. Microscopes. | Five. || croscopes. | Two.
o A " “ " " o ’ 7" " " "
G.| 97 58 15.72 15.56 G.| 65 24 1285 11.87
17.02 16.37 17.56 16.56 12.67 12.76 13.06 12.46
G.| 97 58 1560 13.62 G.| 65 24 12.20 |, - 13.50
17.80 [1670 | 1550 (1456 12.09 1214 1612 1481
G.| 97 58 14.38| - G.| 6524 ....[....| 1412
withlout clamping.. Hleavy sh|jower approjaching K.| 65 24 10.15
Wrotham from| Crowb|{orough, slight clamping
K. 21.20 G. 9.85 11.12
slight clamping |- 1240
G. 16.80 without clamping
20.10 |1845 K. 1115} 6o
without clamping]’ 21210
K. 18.20 17.02 slight clamping
1585 | % G.| 65 24 11.15 1042
10.30 "™
Mean ....[17.13 15.56 G20 O RO 11.32
Tolsford and Wrotham. Mean ... 11.67 || 13.33 13.63
Observers.| .. Five Mean. || Two Mi- | Mean, Crowborough and Wrotham.
Microscopes. | Five. || croscopes. | Two.
Observers. Five Mean. |} Two Mi- | Mean.
160 .o " ” 43 " Microscopes. | Five. || croscopes.| Two.
G. (163 22 28.(5;7 29.12 27.6 29.02
G. 163 22 2780 o715 | .- G.| 48 44 5157( 0 | 5041 |7
29:89 28.84 31.25 29.18 o 52.75 52.16 51.18 50.79
G.[163 22 .... |... 28.50 .| 44 44 52.25 |, 50.00 |,
G 29.85 52.50 7236 | 50.25 PP012].
slight clamping G.| 44 44 52.00
G.li..... 2665 29.57 slight clamping
32.50 G. .80 53.97
without clamping| 56.15 "%
K.ofooooo. 2935
27.95 (7865 Mean ... 52.83] ...... 50.45
Mean .... [29.52]| ...... 12910 '
Observations for identifying the Station.
: Readings.

i
Bottom of the Spindle of the Vane of Charing Church. ....vuvies. 92 10 ‘5.00

Bottom of the Spindle of the Vane of Lenham Church. ...v.vveuss,

65 2 32.12

Bottom of the Spindle of the Vane of Harrietsham Church. ........ 128 24 39.37
Bottom of the Spindle of the Vane of Hollingbourn Church, ....... -51 15 6.12
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At Crowborough.

21T

Tolsford and Fairlight.

Leith Hill and Wrotham.

Five Mean, Five Mean. || Two Mi- | Mean.
Observers, Microscopes. | Five. Observers. Microscopes. Fie:le. croscopes. | Two. |
[e] /, " " o / Iz o”" " "
G.] 36 5 2453 K.|{ 87 5 14.55
26.00 |25-26 15.65 1510
K. 28 48 K. 1597 18.19
25.60 2704 14.00 1498 | 1650 [1734
G.| 86 5 2075|, G. 14.83
23.40 |22.07 N 16.05 [15:44
G.| 36 5 22.83 . 15.40
20.50 21.66 1430|1485
- C.| 87 b5 14.48
Mean .. .. |24.01 16.00 |15-24
G.| 87 5 15.05
) 13.65 14.35
‘Wrotham and Tolsford. G.| 87 5 1390 13.10
‘ : . 12.30 ’
i G.|87 5 ....].. 14.38
Observers. Micft;::opes. Ff:: 87 5 ....0.... 12.87
: G. 16.90 1545 17.25 17.25
o . Y o 14.60 | 1725 |4
G.| 67 36 60.42 .| 87 51790 17.63
5835 99-38 " 1520|1646 1563 (1663
K. 57.77 87 5 16.15 13.25 .
59.75 58.76 13.60 14.87 12.00 12.62
G. 60.67
60.20 |00-43 Mean ....[15.01] ...... 15.96
G.| 67 36 gi.gﬁ 63.26
Frant Church and Fairlight.
Mean ....|60.46
Observers. Micfoisvc(i)pes l\l/{‘f\?: ’
Frant Church and Tolsford. - :
K.| 61 31 22.75| ”
Observers. Micgs?,ceopes MF:’:: K: 19:85
: 21.65 [20+75
p G. 24.10 -
G.| 28 25 57.75| ” 22.95 [*317
G. 59.57 K. 24.00
56.25 [P7-91 23,75 (2587
K. 55.52 61 31 22.15
) 58.15 56.83 i 24.75 23.45
G.| 25 25 59.47|. 61 31 20.22
57.67 58.57 : 21.07 20.64
G.| 25 25 63.02 61 31 25.85
Mean. , 58.42 |57.77 Mean .. .. |22.38

2E 2
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‘Crowborough (Continued).

Leith Hill and Stede Hill. Wrotham and Fairlight.

Observers. |y e e | Ton: | eroceomen | “Tonar | Observers. | yp e e | Fiva: | croccones. | Torar
K.[120 4 3440] “ “ ! K. 103 42 25.60]| * “o|
& 200 2592| Sogs ppeas| Sias 2899|2000 leses
K. 357513565 K. gggg 25.80
C.l129 4 ggzzg 57,94 C.[103 42 24.90 g6 59
G. 129 4 3350134 44 G. 103 42 2122 02,51
G129 4 327015, G.[103 42 2485154 0
e e

Mean ....[35.63 ) ...... |35.56 Mean ....|24.63| ...... |23.28
«Wrotharh,/ and Stede Hill. Stede Hill and Fairlight.

Observers. | e s | Toam | crosvopes. | Tonar | 0755 | Microsespes. | Fver || croscopes, | Tuo:
K.| 41 58 19.85| ” “ ! K.| 61 44 575]" ” !
K. Yoo 20.94| 2023 levog K. S| 3.05 f:gg 2.16
Sl Sus0 2060 ¢ 305|396
K. e 20.80 K. 5901 5.00
C.| 41 58 2230 o0 79 C.| 61 44 gzgg 582

41 58 ;sls:gg 20.0 G.| 61 44 ‘fé? 249

4168 1880|045 G.| 61 44 g:gg 5.96

A1 58 B leaz | 2008 100,06 G| 6144 270 360 | 287 1304
Mean ....[20.94 | ...... [20.57 ] Mean....[369 ||...... |2.70
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Crowborough (Continued).

Frant Church and Stede Hill.  Stede Hill and Tolsford.
; ; Five Mean. | Two Mi- | Mean. Fi Mean.
Observers. Microscopes. | Five. croscope‘s. Two. Observers. Microl:ceopes. F?::,
g. 0 12 43.00] ” “ ! G.| 28 38 39.00|
. 42.90 41.75 : G. 39.57
. a1.70 [42:30) 43000 41437 38.05 [38+81
. 41.25 K. 37.42
G. 3977 |0.08 38.50 [>7+96
41.80 |*7 G.| 25 38 4242, 4,
K. 4190, 10 ' 38.27 |
40.35 [ G.| 25 38 43.22|,,4)
C.| 0124045, 3y 41.38 |7
40,30
Mean .. ..|39.85
Mean, , 41.34 {41.02 .

Observations for identifying the Station.
Readings. Readings.

Hartfield Spire oveevsevnares 70 89 8.00 Crowborough Chapel Spire,.... 11 81 1!1)'.00
Wadhurst Spire osvevsvosssnes 7 4 48,75 || Rotherfield Spire...ovvvuvenss 23 52 44.25

Observations repeated.
Readings. Readings.

Hartfield Spire «voevvvinnenes 438 5.00 Crowborough Chapel Spire ..... 125 20 25.50
Wadhurst Spire «seveeseeeesss 120 53 48.00 || Rotherfield Spire........ovvvo 187 41 46.50

At Tolsford.
Blancnez and TFairlight. _ Fiennes, and Montlambert Station.
Observers.| s, | Fiver Observers| g ropes. | Fove: | croseopes. | Twor
G.his 5 igg; 7,50 K.C.&G.| 17 30 }Z;g 15.05 %g:‘f 16,93
G 3 cod|  Bifhos] 8 o

Mean, . 48.97 Mean ....[15.75 «o.... |17.01
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Tolsford (Continued).

Folkstone and Fairlight, Fiennes and Tairlight.

S Five Mean, . Five Mean. || Two Mi- | Mean.
Obzervess, Microscopes. | Five. Observers, Microscopes. | Five. || croscopes. | Two.
! o . ou " o ’ " “ " "

G.|136 51 iggg 4472 K. |113 18 }ggg 16.90 igg? 19.34
K. 4529 46.01 K.C.&G, A hson| 2032 leres
G.|136 51 4685 |, 0
. 4595 | Mean .... {1745 ...... 20.29
14
G.|136 51 4885 Fairlight and Crowborough.
: L 148.00
47.15 . .
Five Mean.|| Two Mi- | Mean,
K. 'Zgg‘g 48.55 Qbservers. Microscopes. | Five. || croscopes. | Two.
Mean .. .. |46.61 G.| 33 24 1056 | . “ “
6.40 8.48
Fair]ight, and Stede Hill. G. 53%8 3.00
Five Mean K.C.&G. 512 2.28
Observers. Microscopes. | Five, G.| 33 24 lggg 919 gg? 8.96
G.| 69 7 6065 6’;) 10 Mean ..6.64| 6.89| 6.74
60.15 ’
K. Sh 1% l60.25 Crowborough, and Stede Hill.
G.| 69 7 57.50 .
60.60 59.05 Observers. . Five Mgan.
K 59.33 Microscopes. | Five.
: 59t70 59.51
G.| 69 7 54500, ., G.| 35 43 48.00| "
54.95 ’ G.| 35 43 48.10 51.72
K. 56.10 58.22 55.35 :
60.35 """
Mean. . 50.48
Mean ....|58.69
Folkstone and Noétre Dame.
Folkstone Church and Folkstone Station.
; - Observers. , Five
Observers. . Five Mean, Microscopes.
Microscopes. | Five.
o s u_ |u G.| 10 44 1590
G. 14 49 43.70 43.32 G.| 10 44 16.20
42.95 |7 K. 17.20
" Mean ....43.32 Mean. . 16.43
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Tolsford (Continued).

" Folkstone and Blancnez. 'Nbtre Dame and Fairlight.'
Five Mean, Five Mean. || Two Mi- Meal‘;.
Observers. Microscopes.. | Five, ) L Observers. Microscopes. | Five. || croscopes. ‘| Two.
G.| 18 16 5645 02| G.126 % of50|” R
57.40 > G.|126 7 29.75|
G.| 18 16 57.13 K. . 30.30 35.00 B
K.C.&G. 32.68 37.59
Mean . . 56.99 ‘ 33.88 3328 | 3840 |38:00
R . Mean 30.82|.... || : 37.00
Noétre Dame and Fiennes. SN
Observers. | Tive Mean. || Two Mi- | Mean. Stede Hill and Folkstone.
| Microscopes. | Five, || croscopes. | Two.
. Observers, . Five Mgan.‘
o/ " " ” “ Microscopes. | Five.
K.| 12 49 12.15 12.68 12.50 13.84
13.22 1% 15.18 | ° ., . .
K.C.&G. 15.18 17.25 G.[154 0 15.95
15.35 (15261 1§05 1675 13.80 [14:87
K. 13.92
Mean ....[13.97 | -...... 15.29 15.16 1454
K| Bk,
Noétre Dame, and Montlambert Staff. G.|154 0 15.65
14.55
13.45
Observers Five | Mean.|| Two Mi- | Mean, K. 13.70
| Microscopes. | Five. || croscopes. | Two. K. 14.22 14.49
1477 177
, " , " P G. (154 0 16.65
K.C.&G.| $0 19 2988 |,7 - | 8563 |2 17.90 1727
3115 34.08 ’ K. 13.45 13.22
13.00 ’
Mean ....|30.51 33.85
Mean .. ..|14.67

Fairlight, and Montlambert Staff.
Folkstone, and Tenterden Church.

Observers Five Mean, | Two Mi- | Mean.
| Microscopes. | Five. || croscopes. | Two. Fi
.| Observers, , rve
Microscopes.
CK.&G.| 95 48 1.32| 941 | o
' 2.80| 206 3.92 3.18 K. 186 49 5853
2.80 3.9 K. 55.58
73| 276|434 | 415 K. (166 49 60.40
Mean ,...| 241 ...... | 866 Mean 58.17
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Tolsford (Continued).

Folkstone Pier Flag-staff, and Folkstone

Folkstone and Crowborough.

Station.
Five Mean,
Observers Five Mean, Microscopes. | Five,
| Microscopes. | Five.
| 170 15 55.25|."
G.| 13 4 1a75)) or 46.75 9100
1340
Mean ....[51.00
Mean . ... [14.07

Fairlight and Tenterden Church.

Noétre Dame and Blancnez.

Five

Observers. .
Microscopes.

Five

Observers. .
Microscopes.

K.| 29 58 875

G.| % 32 40.55

Angles derived at Tolsford.

Fiennes and Fairlight.......... 113 18 17.45
Fiennes and Montlambert ...... 17 30 15.75

Montlambert and Fairlight . 95 48 1,70
Montlambert and Fairlight

(observed) ..vvevvensss 95 48 2,41
Mean. .. Montlambert and Fair-

light +evvrvrvenanenens 9548 2,05

Folkstone and Fairlight o+ vuv... 186 51 46.61
Montlambert and Fairlight..... 95 48 2.05

Folkstone and Montlambert. 41 3 44.36 -

10 44 16.43
12 49 13.97

Folkstone and Nétre Dame, Calais
Nétre Dame, Calais, and Fiennes.

Fiennes and Montlambert ...... 17 80 15.75
Folkstone and Montlambert. - 41 8 46.15
41 8 44.56

Mean. . .Folkstone and.Mont- .
lamberteess s

LR I R N A )

41 3 45.85

Folkstone and Fairlight ... .... 136 51 46.61
Blancnez and Fairlight (observed) 118 84 48.97

Folkstone and Blancnez. ...
Folkstone and Blancnez (ob-
served) evvvvenevanesss 18 16 56.99

18 16 57.64

Mean. . .Folkstone and Blanc-

NEZ sosorsesenssrnsosnss 18 16 57.81
Folkstone and Montlambert .... 41 38 45.85
Folkstone and Blancnez........ 18 16 57.31

Blancnez and Montlambert . 22 46 48.04

Blancnez and Fairlight (observed) 118 84 48,97

Montlambert and Fairlight ..... 95 48 2.05
Blancnez and Montlambert . 22 46 46.92
22 46 48.04

Mean. . .Blancnez and Mont-

lambert vovvvervneeeeees 22 46 47.48
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' o I
Tenterden Church and Folkstone 166 49 58.17

Folkstone and Fairlight ........ 136 51 46.61
Tenterden Church and Fair-

light vvvvrnn.. e 29 58 11.56
Tenterden Church and Fair-
light (observed) .s.. ... 29 58 8.75

And taking the value of these an-
gles according to the number of
the different parts of the circle
from which they were obtained,
that is as 80 to 10, we have,—

Mean.. ..Tenterden Church and

Observations for identifying the Station.

Readings.

o 1 i
Beachborough Summer-house .. 55 50 3.00
Stanford Church ...ovvvvunnn. 28 10 11.62
Ashford Church....covevnnn, . 48 41 6.87

Left-hand Edge of the Summit of
Lyme Castle .oovveuveenn.. 166 49 5.00

Fairlight.......0veeeeess 29 58 10.86
Readings.
’ o 4
Right-hand Edge of the Summit
of Lyme Castle........... .. 166 56 25.37

Left-hand Edge of the summit of
Saltwood Castle vevuvuuvanss 107 14 4,50

At Folkstone Station.

Montlambert, and Dungeness Light-House.

Dover Flag-staff and Blancnez.

Observers, . Two Two Mi- Observers. _ Two Two Mi-
Mlcroscopes. croscopes. Mlcroscopes- croscopes.
[} / /"
A.| 75 31 4275 1821. o 4 ”
K.| 75 31 41.00 A.| 50 26 43.27
C.| 75 31 39.75 K.| 50 26 47.94
G.| 75 31 41.13 K.| 50 26 46.94
A.| 75 31 40.01 K.| 50 26 47.00
K.| 75 381 43.50 A.| 50 26 47.35
A.| 75 31 41.75 K.| 50 26 51.06
A.| 75 381 38.87
Mean....|... 47.28
Mean.... 41.10

Folkstone Church Vane, and Tolsford.

Noétre Dame and Blancnez.

Five Mean. || Two Mi- | Mean.
Observers. Microscopes. | Five. || croscopes. | Two.
Observers, , Two Two Mi-
Microscopes. croscopes. o 4 u " " "
9 21 19.85 18.50 18.75 17.50
°o 4 ” 17.15 16.25
K.| 69 13 51.62 C.| 9 21 21.12
Mean....|.... 51.62 Mean....|18.50( 18.71
MDCCCXXVIII. 2F
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Folkstone Station (Continued).

Fairlight and Tolsford. Blancnez and Montlambert Lamps.
Observers. Five Mean. || Two Mi- | Mean, Observers Two Two Mi-
' Microscopes. | Five. || croscopes. | Two. | | Microscopes. croscopes,
1821. o) ’ " " " " A. 205 i 41475
C.| 36 17 58.13 K.l 251 48.31
1822. C.l251 47.81
g. 36 17 6 292? I% 25 1 much|{motion|| 41.88
. 1.30 0.8 q4 251 48.37
55.95 9862 || 5663 (3875 C.|251 48.94
C.| 36 17 54.75 G.| 251 50.00
G.| 36 17 54.56 A.] 251 46.81
G.| 36 17 56.35 55.13 C.l251 46.25
54.65 7000 5495 (7469 K.| 251 45.94
C.l|251 45.13
Mean....|57.06 56.70 |56.72 Al 251 47.18
K251 46.31
. ) Al 251 47.93
Dover Station and Notre Dame, Calais. K.| 251 46.?)0
Al 251 45.41
Observers. - Five l\ldrgan. Two Mi- l\r‘{[f‘ean.
lcroscopes. e, croscopes. WO. Mean P 46.69
G. | a16 " | 25.81 |” " .
G. 29.10 I 29.88 Dover Station and Dover Flag-staff.
32.30 070 | 39,13 (3100 :
C.| 41 16 32.00 Observers. . Two Two Mi-
Microscopes. croscopes.
Mean....{30.70| 29.95 '
o / "
A.1 011 4.75
Dover Station and Blancnez. K.j011 0.25
- . . K.| 011 6.00
Five Mean. || Two Mi- | Mean, A1 011 3.12
Observers.; Microscopes. | Five. || croscopes. | Two. K.]o1 3.56
Mean....|.... || 3.54
1821. o ‘" 172 /7 " . 2
A.l 50 37 48.12
IIE gg g; . gg(l)g Blancnez, and Dungeness Light-House.
A.| 50 37 50.37 v
s p | s Two Two Mi-
g‘ gg g; 2;23 Observers. Microscopes. croscopes.
K.| 50 37 - 48.75 o y
K.| 50 37 54.62 A.| 100 33 27.50
1822(.-1 s y 5 K.| 100 33 29.31
3. 50 37 48.95] 48.63 C.| 100 33 27.56
49.45 1920 | 4g'3g |48:50] A.| 100 33 28.56
C.| 50 37 53.12 K.| 100 33 23.12
{ Mean of all. . |49.20 | 50.23 : | Mean....|....| -27.21
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Folkstone Station (Continued).

Blancnez and Fairlight. Folkstone Pier Flag-staff and Tolsford.
Observers Five Mean. || Two Mi- | Mean, Observers Two Two Mi-
*| Microscopes. |-Five. || croscopes. | Two. | Microscopes. croscopes.
o " "
182 | o, u Y Y K.| 84 37 49.0
A.|121 48 17.07
C.|121 48 08.37 Mean....|.... |  49.0
A.[121 48 15.06 .
K.|121 48 11.50
1822. - Dungeness Light-House and Fairlight.
G.|121 48 12.55 12.50
14.65 14.93 .
16.75 17.37 Observers. Two Two Mi-
C.|121 48 14.50 Microscopes. croscopes.
la65] 13. , "
7 Al 21 14 49.57
ia, C.| 2114 52.62
Mean used 413 Ala 14 46.25
Montlambert and Fairlight. Mean....|.... | 49.48
Two Two Mi- R .
Observers. | Microscopes. droscopes. Noétre Dame and Fairlight.
7 J Five. » Mean. || Two Mi- | Mean.,
A. 906 46 ?;232 Observers, Microscopes. | Five. || croscopes. [ Two.
C.| 96 46 23.24
A. 96 46 27.88 o, t w " /" "
K.| 96 46 25.50 g 131 9 50,40 35-72
C.| 96 46 28.82 . 40100 1511 3135 135 43
A.| 96 46 25.12 3390 °*1%| 3362 |*
K.| 96 46 25.19 C.| 131 9 35.62
C.| 96 46 26.63 i
A.| 96 46 2512 Mean....(33.15| 34.06

Mean.......... hereeeans 26.65

Rejecting the first and second || 26.32

Angles derived at Folkstone.

¢ "

o
Montlambert and Fairlight seevseveiieciiiiiiasceceescess 96 46 26.32
Montlambert and Blancnez .eeeeceeeecsrscecesesessencese 25 1 46,69

Blancnez and Fairlight «vvvveeiiievinsiieosasnsansneeeaes 121 48 18.01
Blancnez and Fairlight (observed).s.cvvvserveneersecenseess 121 48 14,13

Mean....Blancnez and Fairlight cesvsveeecevessnencss 121 48 18.57

2F2
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Observations for identifying the Station.

Readings.
o 4 U
Dover Castle Flag-staff.,...... 175 51 39.50
Summit of the Left Side of Mar-
tello Tower nearest the Beach
Right-hand Summit of ditto ....
Left-hand Summit of nearest Mar-

98 28 28.75
99 38 88.50

tello Tower «vevevevvvasees 98 47 59,75

Readings.
O 4+ U
Right-hand Summit of nearest

Martello Tower
Top of the Flag-staff Folkstone

Harbour
Folkstone Church Vane Spindle
Tolsford Station. ...eeveunnns,

............ 99 388 86.25
119 46 45.25
-185 10 42.75

24 24 34.37

..................

At Fairlight.

Stede Hill and Tolsford. ‘Wrotham and Tolsford Staffs.
Fi Mean, || Two Mi- | Mean. Five Mean. || Two Mi- { Mean,
Observers. Microls‘::zpes. Five, || croscopes. | Two. Observers, Microscopes. | Five. || croscopes. | Two,
o ‘u " u "
182 | o, |, " Y G.| 77 23 57.62
G.| 45 27 53.56 G. 56.07 56.98
45 27 55.56 57.90 *
1822. G.| 77 23 57.55 57.60
G.| 45 27 5495 55.97 57.65|°¢°
57.00 |17 C.| . 58.40
G. 55.92 G.| 77 23 57.75 53.63
G.| 45 27 56.17 : 58.10 P92 | pgag [P587
. 53.62 74 89
R
C. gié? 5166 Mean.... [57.50 |
G.| 45 27 5465 56.07 ‘Wrotham and Tolsford Lamps.
57.50 p
G.| 45 27 50.20 51.97 51.12 53.46 Ob Five Mean. || Two Mi« | Mean.
53.75 55.81 servers. Microscopes. Five. || croscopes. | Two,
55.85 5577 57.25 57.06
55.70 > 56.87 0 . o . B
K.| 77 23 58.50 57.92
Mean,... |54.39| 55.08 |55.26 57.35 |94
G. 61.65
60.26
Dungeness and Blancnez 28.88
. K.| 77 23 60.25 58.21
Observers Two Two Mi- G 56.18 . =
| Microscopes. croscopes. | 77 23 gggg 59.35 zgzg 59.74
3 K. 58.10 58.63
K.| £ 59 11.00 . 61.00 7995 || ga.50 |35-56
G.| 4 59 12.12 C. 57.98 59.81
Al 4 59 1513 61.90 799%| 61,75 [60-78
G.| 4 59 12.68 -~ K.| 77 23 59.95 58.75
C.l4 59 13.41 6235 0115 | go.00 |39-37
Mean 12.87 Mean.... |59.48 ...... 58.86
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Fairlight (Continued).

Crowborough and Stede Hill. Crowborough and Folkstone.
. Five Mean. | Two Mi- | Mean. Five Mean. || Two Mi- | Mean.
Observers. Microscopes. | Five. || croscopes. | Two. Observers. Microscopes. | Five, || croscopes. Tw:.
o] / /" " " " o LA ” " " "
G.| 65 2 35.86 , G. (117 20 51.25
32.87 34.36 47.07 49.16
G. 34.65 G. 48.62 48.09
G.| 65 2 3343, 50 ‘ 47.57 17
33.33 G. 117 20 46.85 15.55
C. 37.98 37.97 44.25 |7
36.57 74" C. 45.63 44.58
G.[ 65 2 40.90 38.39 40.25 38.27 43.54 |
3588, 36.29 ’ G.[117 20 46.37
G. 33.50 34.00 117 20 47.38
38.00|°57% | 3763 3581 117 20 47.87
117 20 45.37
Mean. . .. [35.83 ... 137.04 117 20 43.88
117 20 47.75
. G. (117 20 45.6 45.
Folkstone and Dungeness Light-House. 720 4;,:;; 44.62 4333 44.78
G. 44.80 45.37
. Five Two Mi- 45.85 46.06
Observers. Microscopes. croscopes. 46.90 46.75
o j Mean.... [46.31 | 46.02
G.K.| 21 50 6.51
g- Z} gg g;g Blancnez, and Fairlight Church.
G.| 21 50 12.75 .
Two Two Mi-
A.C.| 21 50 4.50 Observers. Microscopes. cr:::ope]s.
C.| 21 50 2.25
A.| 21 50 4.25 , ,
K.| 21 50 8.06 G.| 616 28.00
G.| 21 50 4.88 A.| 616 27.81
K.| 616 29.63
Mean.....v...... cide 6.17 C.| 616 26.63
Rejecting greatest and least | 5.80 Mean ....|.... || 2801
Crowborough Staff, and Wrotham Lamp. Dungeness Light-House and Montlambert.
o Two Two Mi-
Observers. Micrlols‘:)pes. WII*‘(::: Observers. Microscopes. croscopes,
J / ” " K 205; 318 4’é 3
. 1 . ~ 1
K155 6820813101 G.| 22 38 35.25
G. 29.60 A.| 22 38 40.50
K. |33 63195 G.| 22 38 38.87
2673 29.34 K.| 22 38 36.50
Mean ... 30.42 [30.62 Mean ....|.... || 3865
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Fairlight (Continued).

Tolsford and Folkstone.

Crowborough and Wrotham Staffs.

. Five Mean. | Two Mi- |Mean. Five Mean. || Two Mi- {Mean.
Observers. Microscopes. | Five. || croscopes. | Two. Observers. Mieroscopes. | Five. || croscopes. | Two.
el | . . | . G.|33 638e5) " | !
G.| 6 50 14.69 G. 34.50 32.62
G.&C.| 6 50 11.38 30.75 !
K. & G.| 6 50 14.94 G.| 33 6 32.05 30.67
G.| 6 50 16.75 29.30 |7
1822. C. 31.03 ¢
G.| 6 50 20.44 G.| 33 6 31.60 37.62
17.20 |18:82 35.60 3360 3633 [37-00
K. 18.58
1737 1797 Mean . . 32.14 |32.29
G s g
c.l 6 50 17:25 Crowborough and Tolsford.
17.30 17.27 Five Mean, | Two Mi- |Mean,
C. ig?g 15.65 Observers. Microscopes. | Five. || croscopes. | Two.
G.| 6 50 17.65 : .
19.80 1872 G110 30 3081, | '
G.| 6 50 14.57 14.26 1412 12.99 29.87 |°™
13.95 ’ 11.87 ' G. 30.57 61
G. 1545 | 400l 1412 |10 00 28.65 (29"
13.20 ' 12.25 ’ G.|110 30 29.60
26.95 28.27
Mean.... [16.94] 13. 13.08 . A
) 7 C o 893
. G.[110 30 31.10 31.37
Spire for the Pole Star and Folkstone. 3013 3061 27.90 29.63
. K G. 29.35 31.25
) Five Mean.|| Two Mi- | Mean., 31.52 32.87
Observers. Microscopes. Fiv:. croscopes. | Two. 33.70 34.50
o 4w B Y Y Mean.. .. [29.88 31.25
G.| 62 50 55.15
G.| 62 50 55,?:,;2 53.92 gggg 54.18 ‘Wrotham and Stede Hill.
_ Five Mean, || Two Mi- | Mean.
Mean. . 54.33 Observers. Microscopes. | Five. croscopels. T::l:.
Fairlight Church and Montlambert. Gl 5156 G662l ” “ “
. G. 0.15
Two Two Mi-
Observers, Microscropes. croscopes, G.| 31 56 111:(3)2 2.71
o " C. 6.95
A.| 11 22 58.19 G.| 31 56 1.90 2.15 6.38 3.8
K.| 11 22 61.50 2.40| % 125 | 381
Mean,... |.... 59.84 Mean ., 2.49| 2.43
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Fairlight (Continued).

223

‘Wrotham and Tolsford.

Two Mi-

Tenterden Church and Folkstone.

. Five Mean, Mean.
Observers. Microscopes. five. || croscopes. | Two. | Opeervers. . Two Two Mi-
. Microscopes. croscopes.
K 707 213 58”5 0 “ " "
) 57:35 57.92 G.| 46 9 50.87
G. 61.65 6 C.&A. |46 9 46.50
58.88 002 K. &G.| 46 9 51.38
G.| 77 23 57.62 :
K. 60.25 58.21 Mean .... 49.58
56.18 [ _
G. 56.07 56.98 .
57.90 209 Spire for the Pole Star and Tolsford.
G.| 77 23 gggg 57.60 - " —
° five ean. wo 1- ean.,
g- 58.40 50,24 Observers. Microscopes. | Five. || croscopes. | Two.
.| 77 23 58.35 9.2
60.35 7935 | 6025 [P974 . . 1. ) ;
K. 5810 | o || 58.63 |oo o G.| 56 0 37.90
61.00 P99 6250 [° G.| 56 03953, ol 4062 |, o
C. 57.98 59.94 59.81 60.78 39.80 ’ 41.75 :
61.90 |*7" 61.75 ) ”
77 23 59.95 | 58.75 ean, . 39.08
62.95 61.45 60.00 59.38
G. 57.75 53.63
5810 7792 5g1g (5588 Frant and Stede Hill.
Mean .. .. |5892 5927 Observer. _ Five Two Mi-
Microscopes. croscopes.
Blancnez and Montlambert.
o] 3 o /"
: . 51 18 19.18
Observers. | 1. Two Two Mi- 51 18 16.13
1croscopes. croscopes. G. 51 18 13'53
A. 107 3’9 26.00 Mean 13.531,... } 17.65
K.| 17 39 31.13
G.| 17 39 23.13 .
A.| 17 39 25.37 Folkstone, and Fairlight Church.
G.| 17 39 26.19
Two Two Mi-
Mean....|.... 26.36 Observars, Microscopes. croscopels.
Tenterden Church and Tolsford. C.&A.| 33 5 4556
- C.| 33 b 41.63
4§ Observer. _ Two Two Mi- A.| 33 5 46.12
MICI'OSCOPGS. CrOSCOPeS- K. 33 5 47 .8 1
G.| 39 19 36.44 Mean 45.28
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Fairlight (Continued).

Frant Church and Tenterden Church. ‘Wrotham and Folkstone.
Two Mi- Five Mean.|| Two Mi- {Mean.
Obeervers, Mic;f::zzpes. cr(v;zopels. Observers. Microscopes. | Five, || croscopes. | Two.
K.&G.| 57 26 31.87 G.| 84 14 1a82| " ! !
C.| 57 26 41.12 G 14.12 15.47
A.| 57 26 38.13 16.82 |
G.| 84 14 14.80 14.87
Mean....|.... 37.04 1495
: C 14.60
G.| 84 14 13.20 75
Frant and Crowborough. 11.30 |12:25 13;7 9.06
Observer. _ Five Mean. . 14.33(14.19
Microscopes.
] / 1"
G.| 13 44 .19.90
Angles derived at Fairlight.
o [ i o ’ "
Folkstone and Montlambert ..... 44 28 44.74 || Folkstone and Blancnez ........ 26 49 18.67

Folkstone and Tolsford ......... 6 50 16.94

Tolsford and Montlambert .. 51 19 1.68

21 50 5.80
4 59 12.87

26 49 18.67

Folkstone and Dungeness ++,.. ..
Dungeness and Blancnez

Folkstone and Blancnez. ceas

Yolkstone and Blancnez, using the
mean of all the angles between
Folkstone and Dungeness .. ...

Tolsford and Folkstone ........

26 49 19.04
6 50 16.94

83 39 35.99

—
—————————

Tolsford and Blancnez,.....

Blancnez and Montlambert ...... 17 89 26.36

Folkstone and i\/Iontlambert . 44 28 45,08
21 50 5.80
Dungeness and Montlambert...,. 22 38 38.65

D —— T —

44 28 44.45
44 28 45.03

R ——

Mean. . .Folkstone and Mont-
lambertsovvveurveennnnee, 44 28 44.74
Tenterden Church and Folkstone . 46 9 49.58
Tolsford and Folkstone ......... 6 50 16.94

Folkstone and Dungeness .......

Tenterden Church and Tolsford 39 19 82.64

Stede Hill and Frant Church .... 51 18 15.59

Crowborough and Stede Hill ..., 65 2 35.83

Frant Church and Crowborough 13 44 20.24

o————————
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Observations for identifying the Station.
Readings. Readings.
o ¢ " t i
Ashford Tower s.vveeveinesse 176 0 7.62 | East Edge of Faxrlmht Mil.... 130 54 24.62
Mr. Furier’s Observatory Dome 84 37 51.12 | Hastings Church .....00vveeee 4 9 9.12
Roy’s Station eeevevreeasssess 118 83 57 Dungeness Light-House ....... 46 9 86.50
Church about three miles ...... 181 82 13.25 | Fairlight Church .....0vevsuse 87 25 13,49
West Edge of Fairlight Mill ... 149 55 59.25
From the Station to the nearest angle of the Windmill, 69 feet 2 inches.
Rov’s Station from the nearest angle of the Windmill, 26 feet 4 mches.
Roy’s Station from the new Station, 87 feet 8% inches.
At Blancnez.
Montlambert Lamp | Montlambert Lamp | Montlambert Staff | Folkstone Lamp
and and and and
Fairlight Lamp. Folkstone Lamp. Fiennes. Tolsford.
Two Microseopes. Two IVIicroséopes. Two Miéroscopes. : Two'Microsc’opes.
o I " o / " Lo} / " o / "
75 b6 24.64 107 18 56.17 51 21 34.19 3 36 52.37
75 56 23.98 107 18 55.71 51 21 35.18 3 36 50.05
75 56 23.03 107 18 53.64 51 21 33.88 - 3 36 52.78
" 75 56 25.25 107 18 57.18 51 21 33.12
75 56 25.53 107 18 56.78 51 21 29.97 Mean 3 36 51.73
‘ 51 21 37.53 :
Mean75 56 24.49 Mean 107 18 55.90 ’
; Mean 51 21 33.98 Folkstone Staff
.1 and
Fairlight Lamp Dungeness, Dover Station.
and and Dungeness, A
Folkstone Lamp. | Folkstone Lamp. Mond a‘r)ld L 12 3 50.81
o J X ‘ ontlambert Lamp. 12 3 53.44
31 22 30.72 8 58 5591 Jmoers ~amp 12 3 51.41
~31 22 33.99 28 59 2.06 78 20 0.33 '
31 22 27.82 28 58 55.84 Mean12 3 51.88
31 22 30.56 78 20 0.33 Add....2.00
31 22 33.30 Mean 28 58 57.94 "
31 22 28.03 . 12 3 53.88
31 22 30.60 : Noétre Dame Calais, -
31 22 29.91 Dungeness, and .
31 22 31.27 and Folkstone Lamp. Dover Station
31 22 32.61 Fairlight Lamp. T and .
31 22 81.53 o 4 u 131 56 37.34 Noétre Dame Calais.
31 22 31.53 2 23 35.36 131 56 39.23 o 4w
31 22 32.68 2 23 29.47 131 56 40.39 119 52 47.12
31 22 31.25 2 23 35.69 131 56 39.53 119 52 53.53
Mean31 22 31.13 Mean 2 23 33.51 Mean 131 56 39.12 Mean 119 52.50.32
MDCCCXXVIIIL, 26
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Folkstone Staff
and

Tolsford.

and

DoverCastlelag-staff]
. Folkstone Staff.

Notre Dame Calais,
and
Fiennes.

North Foreland Light-
House, and Folkstone
Staff.

Two Microscopes.

Two Microscopes.

Two Microscopes.

Two Microscopes.

3 36 50.00 T2 1 15.43 69 22 50.78 43 51 11.50
3 36 51.63 12 1 15.75 69 22 53.50 Add....2.00
3 36 48.88 12 1 1745 69 22 54.23
3 36 53.37 69 22 56.31 41 51 13.50
3 36 49.63 fogglz 1 123(1) 69 22 52.92
3 36 51.25 el 2 69 22 5279 M
! ontlambert Lam
3 36 54.88 2 1 1801 69 22 53.63 . p
Mean 3 36 51.38 . Mean 69 22 53.45 Fiennes.
Subtract, ... 2.00 Dover Station, 2 41 Soer
and 21 30.
3 36 49.38 ) Folkstone Staff, and 51 21 27.04
D overCa/stleFlag staff. South Foreland 51 21 29.85
o /" . .
Notre Dame Calais, 0 2 33.66 High Light. 51 21 32.16
) 'md 0 2 35.38 f7 5/4 1//7 50 51 21 3029
< 4]
Folkstone Staff, 02 3769 Add ... 200 Mean 51 21 -30.00
£31 56 44.94 | Mean 0 2 35.58 17 54 19.50

South Foreland
Low Light.
17 24 16.37

CAdd.. .. 200

131 56 39.22
}g’i gg gggg Tolls]f('(lvrd, Folkstone Lamp, and
i T "]’?rh t Staff South Foreland High
Mean131 56 39.88 artight Statt Light.
Add....2.00 o A5 A o 4 u
87 d5 41.86 % 541187
131 56 41.88 27 45 4262
27 45 37.13 17 54 11.27
27 45 36.25
Fairlight, and South Mean27 45 39.46 Folkstone L. q
Foreland High Light|Mean : Tolkstone Lamp, an
o g?r/ 8 Subtract .. 0.49 South Foreland Low
49 16 42.54 27 45 38.97 Ll’gl-nt.
49 16 42.54 1% 24 16.55
. Tolsford
Folkstone Staff, and and ’ 17. 24 1655

37 45 38.23
27 45 39.86
97 45 38.75

Centre of Dunkirk
Tower, and Notre
Dame Calais.

% 13 50.87
5 13 49.98
5 13 50.91
5 13 50.28

13 50.51

Mean 5

Fairlight Lamp.

DoverCastleFlag-staff]
and
Noétre Dame Calais.

119 55 22.50
119 55 27.19

Fairlight, and South

Mean119 55 24.84

Foreland Low Light.
4% 46 4782

Mean 27 45 38.95

17 24 18.37

48 46 47.82
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Angles derived at Blancnez.

e} ] i

Montlambert and Folkstone «voovevevsseseseesasnnssoeseessess 107 18 55.90

o 1 499 3‘0 36’ 51H. 3 , 3
(Folkstone and Tolsford (3° 36 4? 88 x 7) TO( 73 X ):: 3 36 50.09

Montlambert and Tolsford ..c.veevevecscssscansssseesss 103 42 5.81

FairlightandFolkstone..‘...................... ........ veeeses 81 22 8113
Tolsford and Folkstone........ cereenas ereenisneees teetsseess 886 50.09
Fairlight and Tolsford ........ eaaesssasereanesanes eees 27 45 41.04
Fairlight and Tolsford (observed).s.vvvuvnn. Cerereeanes .o 27 45 38.95

Mean. ., .Fairlight and Tolsford ........ ereeeaes ve. 27 45 39.99

The Station at Blancnez is in a right line drawn from the Ball of Nétre Dame, Calais, to a point
upon the wall of the Guard-house, distant from the north edge of the house 4 feet 8.25 inches, and
from the north-east edge 14 feet 10.3 inches. Mr. GARDNER cut a cross upon the wall, marking this
point.  The distance on the ground from a vertical line passing through the cross to the Station is
107 feet 5 inches.

At Montlambert.

Folkstone Lamp Dungeness, Dungeness
and and and
Blancnez. Folkstone Lamp. Blancnez.
Observers. Two Microscopes. Observers. Two Microscopes. Observers. Two Microscopes.
K.| 4% 39 18.25 A.| 27 56 5562 c.| = 7% 51 1563
A, 47 39 19.44 A.C. 75 51 14.87
G. 47 39 21.00 27 56 55.62
M. .47 39 19.75 Mean..|....75 51 14.25
g. 47 39 20.75 D
. 4 . .
K. 4; gg }ggg ul;%(:,iness, » S. Foreland Light
Al 47 39 17.19 Fairlight Lamp. and
A. 47 39 17.25 o s ‘ Folkstone.
A.&C. 47 39 15. . .25 o 4 u
(Eaaat A 10 47 54.2 C. 14 35 16.12
Mean. .|....47 39 18. 25
ean 47 39 18.49 10 47 54.25 12 35 16.12
Fairlight Lamp Fairlight Mill S. Foreland Light*
and . and and
Tolsford. Folkstone. Folkstone.
A.| 3253 162 |A.C.&kK| 38 46 0.8 A& C.| 1% 58 455
32 53 1.62 38 46 0.48 14 58 42.5

* There are two Lights at the South Foreland, the High and the Low Light.
262
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Montlambert (Continued).

Fairlight Lamp Tolsford Fiennes
and and and
Folkstone Lamp. Blancnez. Blancnez.
Observers. Two Microscopes. Observers. Two Microscopes. Observers. Two Microscopes.
A.| 3% 44 55.94 c.| 5330 879 K.| 3127 3068
K. 38 44 57.44 C. 53 31 12.00 G. 34 27 40.06
C. 38 44 50.38 A.&C. 53 31 6.44 M. 34 27 37.62
A. 38 44 52.44 C. 34 27 39.79
K. 38 44 54.50 Mean,.....53 31 9.08 K. 34 27 41.37
C. 38 44 52.82 K. 34 27 39.75
A.&C. 38 44 56.75 . A. 34 27 41.07
R PO Fiennes C. 34 27 39.18
C. 38 44 52.63 and K. 34 27 40.31
A. 38 44 52.57 Tolsford. C. 34 27 38.68
K. 38 44 55.75 o 4 u C. 34 27 38.50
C. 38 44 49.92 g g; 58 gg-gg A, 34 27 40.88
A. 38 44 49.87 58 50. A.& C. 34 27 40.92
A.&C 87 58 47.36 ?
Mean, .|....38 44 53.42 Mean..|....34 27 39.83
Mean. .|....87 58 48.81
Tolsford,
and
Folkstone Staff.
C. 5 51 52.32
A. & C. 5 51 49.56
Mean..|.... 5 51 50.94
Angles derived at Montlambert.
o | i [+ 1]

Fairlight and Folkstone .....0.. 38 44 53.43
5 51 50.94

Tolsford and Folkstone

eess e

Fairlight and Tolsford

seee e

Mean. . .. Fairlight and Tolsford 32 53 2.05

Fairlight and Folkstone 88 44 53.48
Folkstone and Blancnez +v.vvese 47 39 18.49

Fairlight and Blancnez ...... 86 24 11.91

32 53 2.49
Fairlightand Tolsford (observed) 82 53 1.62

Folkstone and Blancnez «v.voevse 47 39 18.49

Tolsford and Folkstone +.vvve.e 5 51 50.94

Tolsford and Blancnez ...... 53 31
Tolsford and Blancnez(observed)53 31

9.48
9.08

Mean. ... Tolsford and Blancnez 53 31 9.25

The Station at Montlambert is on the North
Bastion, about 7% feet from the angle, measuring
from the foot of the parapet, and equally distant
from the faces.
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OBSERVATIONS of the Pole Star.

1821, October 3rd, at Blancnez. In the evening. Chronometer slow 1™ 46°.4

on Mean Time. .
Readings.
Notre Dame, Calais ooveeerevsesnansnsnassnorsessssnes 51° 49" 43".06
South Foreland High Light «..voviiiiiieeeriinininnee.s 117 47 18 .55

South Foreland Low Light +vecveeeiiiiieeeceveesansass 117 17 18 .63

Chronometer, | Mean Horary Reading at the Star. Mean Reading at the | 40 o Reading at the
Angle. Star. Meridian.

m s

59 23.5

o / "

o1 s 4 | 16438 46.50 S e ka o an ke S

6 53.0 164 39 3.12 164 38 54.81 2 35 59 162 2 55.81

13 10.0 164 39 10.25
43.0 88 10 34 164 39 12.00 164 39 11.12 2 36 14 162 2 57.12

18 35.0 164 39 11.37
20 5.0 87 3 46 164 39 11.62 164 39 11.49 v 2 36 13 162 2 58.49

21 21.0 164 39 9.87
23 16.0 86 19 46 164 39 8.5 164 39 9.31 2 36 10 162 2 59.31

[=pRerRepR=pR=pR=pR-pR -y
bt
[=r]

Telescope inverted.

164 38 12.25

6 43 49.0
164 37 59.37 164 38 5.81 2 34 56 162 3 9.81

6 46 19.0 80 37 20

Readings.

South Foreland High Light,....0000s.. 117° 47' 16".21
South Foreland Low Light .......c00.. 117 17 22 .58

1822, August 25th, at Fairlight. In the morning. Chronometer slow 3™ 7°.64
on Mean Time.

Reading.

Summit of the Spire of a Church ...... Cieeeenanevraaaes. 134° 18' 59".30
Chronometer. Melenlg{lg'mry ‘Reading at ‘the Star, | Mean Resatiir‘jg atthe | Azimuth, 'Relf\!fei:i;gﬁ:;.the
Sh 5“81 43550 o 4 1350 47/v 33/0 o ¢ wu o 4/ u o/ wu
9 1 11.50 94 19 42 135 47 44.0 135 47 37.5 2 34 54 138 22 31.50

Telescope inverted.
9 11 28.00 135 48 33.75
9 13 28.30 97 27 58 135 48 46.65 135 48 40.2 l 2 33 45 ’ 138 22 25.20
. Reading.
Summit of the Spire .....ovvvviiniin, 184° 19' 0".27
Much motion in the Spire.
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1822, August 25th, at Fairlight. In the evening. Chronometer slow 3™ 75.64

on Mean Time.
Reading.

WrothamLamp....................... 112° 55' 34/.4

Chronometer, Mef;lnggfary Reading at the Star, | Mean feadingat the | - pyimup, | Rerding at the
8599 ° ol | 148 58 625 ° S r ol
s a3y |s959436 | 13028 Teo | 14058 862 | 23546 | 138 22 2262
. gg 88 22 14 i o iizgg 140 58 1472 | 2 35 52 | 138 22 22.72
Telescope inverted.
3o Zgj 86 49 8.4 | 120 58 1880 ) 140 551760 | 235 49 | 138 22 2862
858 15 | 8536 16 - | 140 58 8.55 | 140 58 855 | 2 35 44 | 138 22 24.55
, Reading.
Wrotham Lamp ... .ovueveveaeooao. 1129 55' 38".00

August 26th, at Fairlight. In the evening. Chronometer slow 3™ 9%.9 on

Mean Time.
Reading.
Wrotham Lamp .....vvvvivenevannasss 99° 86' 3897

Chronometer. Meﬁ‘nggfa“y Reading at the Star, | Mean Rgigi?g atthe | Azimuth, Rﬁi‘fgﬁﬁﬁ,‘, fhe

8 39 42 g0 o 1a.50| 127 39 1890 S S r o oL

3 89 4% 9 21250| (2F 00 0as | 1273919.80 | 23550 | 125 3 208

S o |75 }g; o oo | 12739 2322 | 23551 | 125 3 32.22
Telescope inverted.

5 49 50 | #6 30 2550 ig; gg 129 | 127391625 | 23549 | 125 3 2795

S o | 8533 38.50| }g; gg lézgg 127 39 10.22 | 235 44 | 125 3 26.22

Reading.
Wrotham Lamp ...vvvvinenniniaanea. 99° 86' 3558

Much motion in the Lamp.
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Mean Time.
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In the evening. Chronometer slow 3™ 1251 on

Reading.
Tolsford Lamp «oveeeuiruececnenseessss 4° 48" 4150

3 Mean Hor: : Mean Reading at the . Reading at the
Chronometer. ‘Angle, ary | Reading at the Star. Soar, 8 Azimuth. Meri;giian.

g ?I’% 559 o ¢ " 138 25 3§ 00 o ¢+ wu o 4/ wu o / W

8 39 20 88 39 23.50 |- 135 27 28.80 135 27 33.40 2 35 51 132 51 42.40

8 40 49 | 135 27 86.95 ro

8 41 56 87 51 1.00 |. 135 27 36.60 135 27 36.77 2 35 52 | 132 51 44.77

8 43 3 |87 25 49.00 | 135 27 35.85 135 27 35.85 2 35 51 132 51 44.85

Telescope inverted.

8 45 19 135 27 14.80

8 49 23 86 21 09.00 135 27 28.45 135 27 21.62 2 35 48 | 132 51 33.62

8 50 44 |85 30 15.00 | 135 27 22.55 135 27 22.55 2 35 42 | 132 51 40.55

Reading,.

Tolsford Lamp..eees e eeseeerensoeeosanssevennesssseaa 4° 48" 35".08

September 7th, at Tolsford.

Mean Time.

In the morning. Chronometer slow 5™ 40% on

. Reading.
Folkstone Staff’ ........ccooieiiiain., 84° 32' 27".43
Chronometer. Meazlnlg-{:.rary Reading at the Star, | Mean Res‘:git’g atthe | Azimuth, Reﬁiei;’ﬁiz:he
h m S (] / " / " o ’ " (o] / " o / "
; 2527 |84 26 42.50 i}g Zg g?;‘g 116 29 30.42 | 236 14 | 119 5 44.42
; o A% |85 53 450 Hg_ gg 2200 | 16291877 | 23625 |119 5 437
; g }1; 88 20 13.00 Hg gg igig 116 29 12.95 | 2 36 32 | 119 5 44.95
Telescope inverted.
; ig 3; 89 55 6 i}g gg ;:gg 116 29 272 | 23626 | 119 5 28.72
75124 100 49 116 29 7.55 | 11609 597 | 23620 |119 5 29.75
7 53 25 116 29 11.95
5
g i 33.5 93 37 5 ﬁg gg ig;ga 116 29 4372 | 2 35 46 | 119 5 29.72
Reading.

Folkstone Staff ...veveevrneeanneeers. 34° 32/ 16,25
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September 19th, at Crowborough. In the morning. Chronometer slow 2™ 15°
on Mean Time.

Reading.
Frant Church Staff v.vvvveienivivaniens. 12° 4/ 855
Chronometer. Me:x\ng:.rafy Reading at the Star, | Mean Rgigi?g atthe | Azimuth, Reﬁﬂ;‘i%i::he
161 ?9 350 o ) 12§ 5:1 llli 55 o ¢ wu o ¢ o ¢
71 24 88 44 47.00 129 54 17.60 129 54 16.07 2 36 14 | 132 30 30.07
7 287 |89 17 23.00 | 129 54 19.05 129 54 19.05 2 86 12 | 132 30 31.05
Telescope inverted.
7 422 129 54 17.35
7 6 32 89 59 59.60 129 54 19.20 129 54 18.27 236 9 | 132 30 27.27
7737 129 54 19.95
7 8 48 90 38 43.00 129 54 22.55 129 54 21.25 236 5 | 132 30 26.25
) Reading,
Frant Church Staff..covvviieiinainanes 12° 4! 6".17

September 20th, at Crowborough. In the morning. Chronometer slow 2™ 1756
on Mean Time.

. Reading.
Frant Church Staff (motion) ...v0vvveaoe.. 12° 4/ 227
Chronometer. | Mean Horary. | Reading at the Star. Mean Reading at the | pyimyep, | Reading at the
6 59 54 84 15 38 199 54 4640 120 54 4547 | 236 0 | 132 30 45.47
6 41 20 129 54 44.55 : '
04229 lss 2314 igg o g;ﬁg 129 54 40.00 | 236 5 | 132 30 45.00
G 4287 186 8 43.50 io B 3080 | 129543482 | 23610 | 132 30 44.82
gig 55 |86 44 4240 19 o 33233 129 54 3175 | 2 36 13 | 132 30 44.75
Telescope inverted.
g b8 13 |88 2550 {Zg 54 4845 | 129 54 4650 | 2sss 1323 1.50
e 2513 |ss 401600 | 129 2 4795 | 12054 4740 | 23614 |132 31 140
§ o i% |88 56 16.00 1o ) | 129504977 | 23613 |13231 e
7146 |90 3 45.00 | 129 54 54.55 | 129 54 54.55 | 236 9 | 132 31 3.55
- » © Reading.
Frant Church Staff (steady) +...... eeeees 12° 41 84,01
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September 21st, at Crowborough. In the morning. Chronometer slow 2™ 195.6
on Mean Time.

Reading.
Frant Church Staff .......... ceeeeens 160° 14/ 11M78
Chronometer. » Meleng:‘rary Reading at the Star. Mean Resatgli_?g at the Azimuth. Reﬁgﬁ%ﬁ:‘fbe
25352 o ¢ u 9§423155 o ¢ u o ¢ wu o ¢ u
6 44 11 86 36 33.60 98 4 22.30 98 4 23.92 2 36 12 100 40 35.92
6 47 11 87 41 37.00 98 4 20.90 98 4 20.90 2 36 15 100 40 35.90
Telescope inverted.
6 50 8 98 4 31.45
652 2 88 40 16.40 98 4 32.20 98 4 31.82 2 36 14 100 40 45.82
6 53 42 98 4 33.80
6 54 47 89 27 46.40 98 4 34.15 98 4 33.97 2 36 11 100 40 44.97
Reading.
Frant Church Staff ....o0vvvennnnnass 160° 14/ 18".66

Deductions from the preceding Tables.

Blancnez.

1821, October 3rd: Mean Reading at the Meridian . . . . 162 2 5”7.68
At Notre Dame, Calais . . . . 51 49 43.06

Between Notre Dame Calais, and the Meridian . . . . 69 46 45.38
Between Notre Dame Calais, and Fairlight . . . . . 163 19 11.63

Between Fairlight and the Meridian . . . . . . . . 93 32 26.25
Between Fairlight and the Meridian, using the South Fore-

land High Light . . . . . .« . . 93 32 26.67
Between Fairlight and the Merldlan, using the South Fore-
land Low Light . . . . . . . . . . . . . . 93 32 26.87

Mean . . 93 32 26.60

P ————
e s —
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: . . . ] i
Reading at the Meridian (the Telescope inverted) . . . . . 162 3 9.1

At the South Foreland High Light .o o .. 117 47 16.21
Between the South Foreland High Light and the Meridian 44 15 53.60
Between the South Foreland High Light and Fairlight 49 16 42.54
Between Fairlight and the Meridian (Telescope inverted) 93 32 36.14
Between Fairlight and the Meridian, using South Foreland

Low Light (Telescope inverted) 93 32 35.10
Mean . 93 32 35.62
Mean (above) 93 32 26.60
Between Fairlight and the Meridian 93 32 31.11

- Fairlight.
1822, 25th August A.M. Reading at the Meridian . 138 22 31.50
Spire of a Church . 134 18 59.30
Between the Spire and the Meridian . 4 3 3220
Between Folkstone and the Spire . 62 50 54.33
Between Folkstone and the Meridian 58 47 22.13
Between Folkstone and Blancnez . 26 49 18.67
Between Blancnez and the Meridian 85 36 40.80
Reading at the Meridian (Telescope inverted) . 138 22 25.20
Spire of a Church ' . 134 19 027
Between the Spire and the Meridian . 4 32493
Between Folkstone and the Spire . 62 50 54.33
Between Folkstone and the Meridian (Telescope inverted) 58 47 29.40
Between Folkstone and Blancnez . | 26 49 18.67
Between Blancnez and the Meridian (Telescope inverted) 85 36 48.07
Between Blancnez and the Meridian (above) . 85 36 40.80
Between Blancnez and the Meridian (Mean) . 85 36 44.43



LONGITUDE BETWEEN PARIS AND GREENWICH.

o
. 138 22

235

il
22.62

25th August P.M. Mean Reading at the Meridian . .
Wrotham Lamp . 112 55 34.40
Between Wrotham and the Meridian . . 25 26 48.22
Between Wrotham and Blancnez. . . . . . 111 3 32.87
Between Blancnez and the Meridian . . . . . . . 85 36 44.65
Mean Reading at the Meridian (Telescope inverted) . 138 22 26.58
Wrotham Lamp . 112 55 33.00
Between Wrotham and the Meridian . 25 26 53.58
Between Wrotham and Blancnez . . . . . 111 3 32.87
Between Blancnez and the Meridian (Telescope inverted) 85 36 39.29
Between Blancnez and the Meridian (above) . 85 36 44.65
Between Blancnez and the Meridian . . . Mean 85 36 41.97
26th August P.M. Mean reading at the Meridian 125 3 31.01
Wrotham Lamp 99 36 33.97
Between Wrotham and the Meridian . 25 26 57.04
Between Wrotham and Blancnez . . 111 38 32.87
Between Blancnez and the Meridian . 85 36 35.83
Mean Reading at the Meridian (Telescope inverted) . . 125 l3 26.73
Wrotham Lamp 99 36 35.58
Between Wrotham and the Meridian . 25 26 51.15
Between Wrotham and Blancnez . . 111 3 32.87
Between Blancnez and the Meridian (Telescope inverted) 85 36 41.72
Between Blancnez and the Meridian (above) . 85 36 35.83
Between Blancnez and the Meridian . . . Mean 85 36 38.77

2H2
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27th August PM. Mean Reading at the Meridian . . . . 152 51 44.00
Tolsford Lamp. . . . 4 48 41.50
Between Tolsford and the Meridian . . . . . . . . 51 56 57.50
Between Tolsford and Blancnez . . . . . . . . . 33 39 35.99
Between Blancnez and the Meridian. . . . . . . . 85 .36 33.49
Mean Reading at the Meridian (Telescope inverted) . . . . 152 51 ?il7 .08
Tolsford Lamp . . . . . . . . . . 4 48 35.08
Between Tolsford and the Meridian . . . . . . . . 51 56 58.00
Between Tolsford and Blancnez . . . . . . . . . 33 39 35.99
Between Blancnez and the Meridian (Telescope inverted) 85 36 33.99
Between Blancnez and the Meridian (above) . . . . . 85 36 33.49
Between Blancnez and the Meridian . . Mean . . 85 36 33 74
Summary.

At Fairlight, the Angle between the Meridian and Blancnez :

o ]

August 25, A.M. . . 85 36 44.43

PM. . . 85 36 41.97

August 26, PM. . . 85 36 38.77

August 27, PM. . . 85 36 33.74

Between the Meridian and Blancnez. . . . . . . . 85 36 39.73
Between Tolsford and Blancnez . . . . . . . . . 33 39 35.99
Between the Meridian and Tolsford . . . . . . . . 51 57 354
Between Crowborough and Tolsford . . . . . . . . 110 30 29.88

Between the Meridian and Crowborough . . . . . . 58 33 26.14
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Tolsford.

1822. September 7th, A.M. Reading at the Meridian
: Folkstone

Between Folkstone and the Meridian
Between Folkstone and Crowborough

Between Crowborough and the Meridian

Mean reading at the Meridian (Telescope inverted)
Folkstone

Between Folkstone and the Meridian
Between Folkstone and Crowborough

o
. 119

34

|
5
32

237

)
44.38
27.40

. 189

95

94

26
44

17

[ £

32

43.02
6.50

23.48

1
29.39
16.25

95

. 189

26
44

46.86
6.50

Between Crowborough and the Meridian(Telescope inverted) 94

Between Crowborough and the Meridian (above)
Between Crowborough and the Meridian. . . Mean

Crowborough.

September 19th, A.M. Mean reading at the Meridian " .
' Frant Church .

Between Frant and the Meridian .
Between Tolsford and Frant

Between Tolsford and the Meridian .

Mean reading at the Meridian (Telescope inverted)
- Frant Church .

Between Frant and the Meridian .
Between Tolsford and Frant

Between Tolsford and the Meridian (Telescope inverted) .
Between Tolsford and the Meridian (above)

Between Tolsford and the Meridian. . . Mean

94

17
17

19.64
23.48

94

o
. 132

12

17

21.56

1
30.56
8.55

59
25

33
25

37.99
58.37

84

o]
. 132

12

59

36.36

26.76
6.17

59
25

33
25

39.41
58.37

84
84

59
59

37.78
36.36

84

59

. 37.07
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September 20th, A.M. Mean reading at the Meridian
Frant Church .

Between Frant and the Meridian .
Between Tolsford andA Frant . . . . . . . .

Between Tolsford and the Meridian

Mean reading at the Meridian (Telescope inverted)
Frant Church

Between Frant and the Meridian .
Between Tolsford and Frant

Between Tolsford and the Meridian (Telescope inverted) .

Between Tolsford and the Meridian (above)

Between Tolsford and the Meridian. Mean

September 21st., A.M. Mean reading at the Meridian .
Frant Church .

Between Frant and the Meridian .
Between Tolsford and Frant .

Between Tolsford and the Meridian .
Mean reading at the Meridian (Telescope inverted)

Frant Church .

Between Frant and the Meridian .
Between Tolsford and Frant

Between Tolsford and the Meridian (Telescope inverted) .

Between Tolsford and the Meridian (above)

Between Tolsford and the Meridian. . Mean

o] i 1]
. 132 20 45.01

12 4 22.70

59 33 37.69
25 25 58.37

o !
. 132 31

84 59 36.06

e

2.30
12 4 34.01

59 33 31.71
25 25 58.37

84 59 30.08
84 59 36.06

. 84 59 33.07

o 1 i
. 100 40 35.91
. 160 14

11.73

59 33 35.82
25 25 58.37

84 59 34.19

o 1 U
. 100 40 45.39
. 160 14 18.66

59 33 33.27
25 25 58.37

84 59 31.64
84 59 34.19

84 59 32.91

S ———
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Summary.
At Crowborough the Angle between the Meridian and o
(<] |
Tolsford—19th September, AM. . . . . . . . . 84 59 37.07
20th September, A M. . . . . . . . . 84 59 33.07
21st September, A M. . . . . . . . . 84 59 3291
Between the Meridian and Tolsford . . . . . . . . 84 59 34.35
Between Crowborough and Fairlight . . . . . . . . 36 5 24.01

Between the Meridian and Fairlight . . . . . . . . 121 4 58.36
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