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GREENWICH MAGNETICAL AND METEOROLOGICAL
| ~ OBSERVATIONS,

1863.

INTRODUCTION.

§ 1. Buildings of the Magnetic Observatory.

In consequence of a representation by the Astronomer Royal, and a memorial by
the Board of Visitors of the Royal Observatory, addressed to the Lords Commis-
sioners of the Admiralty, an additional space of ground on the south-east side of the
former boundary of the Observatory grounds was inclosed from Greenwich Park for
the site of a Magnetic Observatory, in the summer of 1837, and the Magnetic
Observatory was erected in the spring of 1838. Its nearest angle in its present form
is about 174 feet from the nearest point of the S.E. dome, and about 30 feet from the
office of Clerk of Works, 1It.is based on concrete and built of wood, united for the
most part by pegs of bamboo ; no iron was admitted in its construction, or in subsequent
alterations. Its form, as originally built, was that of a cross with four equal arms,
very nearly in the direction of the cardinal magnetic points as they were in 1838; the
length within the walls, from the extremity of one arm of the cross to the extremity
of the opposite arm, was 40 feet, the breadth of each arm 12 feet. In the spring of
1863, the northern arm was extended 8 feet. The height of the walls inside is 10 feet,
and the ceiling of the room is about 2 feet higher. The northern arm of the cross is
separated from the central square by a partition, so as to form an ante-room. The
meridional magnet, for observations of absolute declination and of variations of
declination (placed in its position in 1838), is mounted in the southern arm; and the
theodolite by which its collimator is viewed, and by which circumpolar stars for de-
termination of the astronomical meridian are also observed (for which observation an
opening is made in the roof, with proper shutters) is in the southern arm, near the
southern boundary of the central square. The bifilar magnet, for variations of hori-
zontal magnetic force (erected at the end of 1840) is mounted near the northern wall of
’ a 2
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the eastern arm. The horizontal photographic cylinder, which receives the traces of the
movements of the declination-magnet and the horizontal-force-magnet, is near the
south-eastern re-entering angle of the building. The balance-magnetometer for
variations of vertical magnetic force (erected in 1841) is mounted near the northern
wall of the western arm. About 8 feet east of it, and close to that wall, is the self-
registering barometer (erected in 1848); and the vertical photographic cylinder which
receives the traces of both is east (magnetic) of the balance-magnetometer and south of
the barometer. The stands of the telescopes which are directed to the small reflectors
of the horizontal-force and vertical-force magnetometers are near the theodolite, so that
a person seated on a stool can conveniently command all three instruments. The
mean-time-clock is in the southern arm, near the south-west re-entering angle; the
standard barometer is near it, in the western arm ; the sidereal-time-clock is near the
self-registering barometer; the fire-grate (constructed of copper, as far as possible) is
near the north end of the west side of the ante-room. Some of these fixtures may con-
tain trifling quantities of iron; and, as the ante-room is used as a computing room,
it is impossible to avoid the introduction of iron, in small quantities. On the outside,
near the north-east corner of the ante-room, a pole 79 feet in height is fixed, for the
support of the conducting wires to the electrometers; the electrometers, &c., are
planted in the window-seat at the north-end of the ante-room. The apparatus for
naphthalizing the gas used in the photographic registration was formerly fixed in a
corner of the ante-room, but is now (1864) mounted in a small detached zinc-built
room, erected in 1863, near the west side of the ante-room.

A small wooden building, in the direction S.S.E. (magnetic) from the Magnetic
Observatory, 64 feet from its nearest angle, and very near the southern boundary of
the grounds, was used till 1863 for the observation of Magnetic Dip; and another
small building, in the direction S. (magnetic) from the Magnetic Observatory, 50 feet
from the western angle of the southern arm, was used in 1861 and 1862 for the obser-
vation of Deflexions. In 1863, these buildings were removed, and a range of seven
rooms, usually called the Magnetic Offices, was erected near the southern fence of
the grounds. Since the summer of 1863, observations of Dip and Deflexion have been
made in the westernmost of these rooms.

For better understanding of these descriptions, the reader is referred to the
Descriptions of Buildings and Grounds with accompanying Maps, attached to the
Volumes of Astronomical Observations for the years 1845 and 1862.

In 1864, a room was excavated below the whole of the Magnetic Observatory
except the ante-room, and the bifilar-magnetometer and the balance-magnetometer
were transferred to it, in positions vertically below their former positions; a new
magnet and mounting being substituted in the latter instrument. The theodolite,
which is in the same place as before, is supported on a brick pier which rises from the
floor of the basement room into the upper room. For the meridional magnet, two
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magnets are now used; one in the basement, which photographically registers the
variations of declination; and one in the upper room, whose collimator is observed
(as formerly) by the theodolite; these are in the same vertical, and about 10 inches
north of the former position of the declination-magnet. The whole of the photo-
graphic apparatus, revolving cylinders, &c., is in the basement. The daily variation
of temperature in the basement is usually about 1° of Fahrenheit; on very rare
occasions it has amounted to 3°. The variation between summer and winter is about 6°,
the temperature being maintained nearly at 60°

§ 2. Declination-Magnet and Apparatus for observing it.

The theodolite with which the meridional magnet is observed is by Simms: the
radius of its horizontal circle is 83 inches: it is divided to 5, and reads to 5”, by
three verniers, carried by the revolving frame of the theodolite. The fixed frame
stands upon three foot-screws, which rest in brass channels let into a stone pier, that
is firmly fixed in the ground and unconnected with the floor. The revolving frame
carries the Y’s (with vertical adjustment at one end) for a telescope with transit-axis:
the length of the axis is 104 inches: the length of the telescope 21 inches: the
aperture of the object glass 2 inches. The Y’s are not carried immediately by the
T head which crosses the vertical axis of the revolving frame, but by pieces supported
by the ends of that T head, and projecting horizontally from it : the use of this con-
struction is to allow the telescope to be pointed sufficiently high to see & Urssee Minoris
above the pole. The eye-piece of the telescope carries only one fixed horizontal wire,
and one vertical wire moved by a micrometer-screw. The opening in the roof of the
building permits the observation of circumpolar stars, as high as & Ursa Minoris above
the pole, and as low as B Cephei below the pole.

For supporting the magnet, & braced wooden tripod-stand is provided, resting on the
ground and unconnected with the floor. Upon the cross-bars of the stand rests a double
rectangular box (one box completely inclosed within another), both boxes being covered
with gilt paper on their exterior and interior sides. On the southern side of the principal
upright piece of the stand is a moveable upright bar, turning in the vertical E. and W.
plane, upon a pin in its centre (which is fixed in the principal upright), and carrying
at its top the pulléys for suspension of the magnet; this construction is adopted as
convenient for giving an E. and W. movement to the point of suspension, by giving a
motion to the lower end of the bar. The top of the upright piece carries a brass frame
with two pulleys, whose axes are E. and W.: one of these pulleys projects beyond the
north side of the principal upright, and from it depends the suspension skein: the other
pulley projects on the south side : the suspension skein being brought from the magnet
up to the north pulley is carried over it and over the south pulley, and is then attached
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to a leathern strap, which passes downwards to a small windlass, carried by the lower
part of the moveable upright. The height of the two pulleys above the floor is about
11 ft. 9 in., and the height of the magnet is about 3 ft. 0 in., ; so that the length of the
free suspending skein is about 8 ft. 9 in.

The magnet was made by Meyerstein, of Gottingen: it is a bar 2 feet long, 14 inch
broad, and about % inch thick: it is of hard steel throughout. The magnet carrier
was also made by Meyerstein, but it has since been altered by Simms. The magnet
is not inserted endways in this support, but sideways, a double square hook being
provided for sustaining it ; and the upper part of the magnet carrier is simply hooked
into the skein.

The suspending skein is of silk fibre, in the state in which it is first prepared by silk
manufacturers for further operations; namely, when seven or more fibres from the
cocoon are united by juxtaposition only (without twist) to form a single thread. The
skein is strong enough to support perhaps three times the weight of the magnet, &c.

Upon the magnet there slide two brass frames, firmly fixed in their places by means
of pinching-screws. One of these contains, between two plane glasses, a cross of
delicate cobwebs ; the other holds a lens of 13 inches focal length and nearly 2 inches
aperture. 'This combination, therefore, serves as a collimator without a tube: the
cross of cobwebs is seen very well with the theodolite-telescope, when the suspension-
bar of the magnet is so adjusted as to place the object-glass of the collimator in front
of the object-glass of the theodolite, their axes coinciding. The wires are illuminated
by a lamp and lens in the night, and by a reflector in the day.

In order to diminish the extent of vibrations of the magnet, a copper bar, about one
inch square, is bent into a long oval form, intended to contain within itself the magnet
(the plane of the oval curve being vertical). A lateral bend is made in the upper
half of the oval, to avoid interference with the suspension-piece of the magnet. The
effect of this copper bar is very striking. It appears, from rough experiments, that
every second vibration of the magnet (that is, when a direct and reverse swing have
been finished) is reduced in the proportion of 5: 2 nearly.

On mounting the photographic apparatus in June, 1847, the old torsion-circle and
suspension-stirrup were removed, and a new suspension-stirrup was mounted, firmly
united with an upright rod 7-9 inches in length, the top of which is connected by an
adjustible circular horizontal movement (firmly clamped while in use) to an upright
frame 5} inches high, to which are attached the necessary clips for carrying a concave
mirror 5 inches in diameter, with its face vertical, and its lower edge 4 inches above
the exterior wooden box. At the top of this frame is a torsion-circle with a hook,
which is simply hooked into the end of the silk skein. The skein is necessarily
shortened several inches, and the weight of the suspending apparatus is considerably
increased. The support of the magnet by this new apparatus does not in any degree
interfere with the facilities of observing with the telescope in the ancient method.
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OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE DECLINATION
MagNer AND ITs THEODOLITE.

1. Determination of the inequality of the pivots of the theodolite-telescope.

1862, December 26. The theodolite was clamped, so that the transit axis was at
right angles to the astronomical meridian. The illuminated end of the axis of the
telescope was first placed to the East: the level was applied, and its scale was read ;
the level was then reversed, and its scale was again read ; it was then again reversed,
and again read, and so on successively six times. The illuminated end of the telescope
was then placed to the West, and the level was applied and read as before. This
process was repeated four times, and the result was that when the level indicates the
axis to be horizontal, the axis at the illuminated end is really too low by 0”3 nearly.

2. Value of one revolution of the micrometer-screw of the theodolite telescope.

1862, December 26.  The magnet was made to rest on blocks of wood, and its
collimator was used as a fixed mark at an infinite distance. The micrometer was
placed in different positions, and the telescope of the theodolite was then turned till
the micrometer wire bisected the cross. The result of ten comparisons of theodolite-
readings with large values and small values of the micrometer-reading was, that one
revolution = 1’. 33" 85. This agrees with the result of observations made in

preceding years.

3. Determination of the micrometer-reading for the line of collimation of the theo-
dolite-telescope.

1862, December 26. The vertical axis of the theodolite had been adjusted to verticality,
and the transit axis was made horizontal. The declination-magnet was made to rest
on blocks, and the cross-wires carried by it were used as a collimator for determining
the line of collimation of the telescope of the theodolite. The telescope was reversed
after each observation. The mean of 20 double observations was 997994.

4. Determination of the effect of the mean-time-clock on the declination-magnet.

The observations by which this has been determined are detailed in the volumes for
1840, 1841, 1844, and 1845. It appears that it is necessary to add 9”41 to every
reading of the theodolite.
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5. Determination of the compound effects of the vertical-force-magnet and the
horizontal-force-magnet on the declination-magnet.

The details applying to the effect of the horizontal-force-magnet and first vertical-
force-magnet will be found in the volumes for 1840, 1841, 1344, and 1845. It ap-
peared that it was necessary to subtract 55722 from all readings of the theodolite.
In 1848 a new vertical-force-magnet was introduced, and the subtractive quantity was
now found to be 427-2.

6. Determination of the error of collimation for the plane glass in front of the boxes
of the declination-magnet.

1862, December 26. The magnet was made to rest entirely on blocks. The micrometer-
head of the telescope was to the East. The plane glass has the word, « top ” engraved
on it, and this word is always kept upwards. The cross-wire carried by the collimator
of the magnet was observed with the marked side of the glass alternately inside and
outside the box. The result of 20 double observations was, that in the ordinary
position of the glass 11”5 is to be subtracted from all readings.

7. Determination of the error of collimation of the magnet-collimator, with reference
to the magnetic axis of the magnet.

1862, December 27. Observations were made by placing the Declination-Magnet
in its stirrup, with its collimator alternately W. and E. of it, and observing the col-
limator-wire by the theodolite-telescope ; the moveable upright bar being so moved
that the collimator in each observation was in the line of the theodolite-telescope. Six-
teen pairs of observations were taken. The mean half excess of reading with colli-
mator W. (its usual position) above that with collimator E. was 5. 0" 2. This was
combined with the results of several preceding years, and 4. 50™ 7 was adopted for

use in 1863.

8. Miscellaneous causes of error.

In the volume for 1841, observations are exhibited shewing that the oval copper bar,
or damper, had but little or no effect. Repeated observations, of less formal character,
in succeeding years, have confirmed this result. The same bar has encircled the
magnet throughout the year 1863. Observations made in the year 1865 appear to
shew that the damper exercises a certain degree of drag on the needle, equivalent to
a torsion-force of 114.

In the volume for 1841, observations are exhibited shewing that the effect of the
grate in the ante-room is insensible. ‘

In the volume for 1842, observations are exhibited shewing that the iron attached
to the electrometer pole has little or no effect on the magnet. :
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9. Calculation of the constant used in the reduction of the observations of the
declination-magnet, the micrometer-head of the theodolite-telescope being East.

[ 14 "

Micrometer equivalent for reading for line of collimation, 997-994..,......... —2. 36. 244

Correction for the plane glass in front of the box, in its usual position...... — 11-5
Correction due to the compound effect of the horizontal force magnet and the

vertical force magnet....cceeseeueann eraersrniaene B, cevecserneriirans — 422

—2. 37. 181

Correction for the effect of the mean time clock....civiveiiriieinsnienninancn + 94

—2.387. 87

The collimator West of the magnet. Correction for error of collimation...+ 4. 50'7

Constant used in the reduction of the observations...... vesesretteeatne verene—2, 32, 180

10. Determination of the time of vibration of the declination-magnet under the
action of terrestrial magnetism. .

It is known, from constant observation, that the time of a single vibration is as
nearly as possible 30° ; but no observations are recorded which merit distinct reference.

11. Fraction expressing the proportion of the torsion-force to the earth’s magnetic
force.

In the Introduction to the Magnetical Observations 1847, the process is given in
great detail by which the torsion force of the skein then supporting the magnet was
found to be 1} of the earth’s magnetic force: as determined by the proportion of the
disturbance in the position of the magnet, produced by turning the torsion-circle
through a measured angle, to that measured angle. For the skein which broke in
1848, a similar skein was substituted; and observations made in nearly every year
to 1864, gave sensibly the same result.

DETERMINATION OF THE READINGS OF THE HoORIZONTAL CIRCLE oF THE THEODOLITE
CORRESPONDING TO THE ASTRONOMICAL MERIDIAN.

The error of the level is determined by application of the spirit-level at the time
of observation : due regard being paid, in the reduction, to the inequality of pivots
already found. One division of the level is considered = 170526. The azimuth-
reading is then corrected by this quantity ;

Correction = Elevation of W, end of axis X tan star’s altitude.

The readings of the azimuth circle increase as the instrument is turned from N. to
E., S., and W.; from which it follows that the correction must have the same sign as
the elevation of the W, end.

The correction for the azimuth of the star observed has been computed independently

in every observation, by a peculiar method, of which the principle is fully explained
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. b
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in the volumes for 1840, 1841, 1843, 1844, 1845.
the following :—

The formula and table used are

Let 4, = seconds of arc in star’s azimuth,
C, = seconds of time in star’s hour-angle,
a seconds of arc in star’s N.P.D. for the day of observation,

1"

Then log. 4, = log. C, + log. E + log. (a, + F) + log. cos ,.

Il

The values of log. E, F, and log. cos ¢, are given in the following table :—

TaBULATED VALUES of Log. Cos ¢, for DirrERENT VALUES of C, and of the QuantiTies Lo, E and F,
for the Stars PoraAris and § Ursa MINORIS. :

Hour Log. Cos ¢ for
Angle. Polaris. \ Urse Minoris.| Polaris S.P. |5 Urse Min, S.P,|
m \
1 9'99999 999999 999999 9'99999
2 999 999 999 999
3 999 999 999 999
4 998 998 998 998
5 996 996 997 997
6 994 994 996 996
7 992 992 994 999
8 990 989 992 993
9 988 986 990 991
10 985 983 988 989
11 981 979 985 987
12 978 975 982 984
13 974 971 979 981
14 970 966 975 978
15 966 . 961 972 975
16 g61 955 968 g71
18 951 944 959 964
19 945 937 955 960
20 939 930 g50 g56
21 932 923 94.5 95[
22 926 915 939 946
23 919 908 933 941
24 g12 goo g28 g36
25 904 891 922 930
26 896 882 915 925
27 888 873 909 919
28 880 863 go2 g1z
29 871 833 894 gob
30 9'99862 9'99843 9'99887 9'99900
Log. E 609721 613638 —6'03899 —600617
Fl —~186" '79 | —g44” *71 | +181” 57 | +886"” ‘86

Observations for determining the readings for the astronomical meridan were made
on the following days in 1863 :— January 8, 27, I'ebruary 5, 28, April 1, 15, May 2, 16,
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June 1, 17, July 27, August 8, 31, October 14, 31, December 2, and 12. As a check
on the continued steadiness of the theodolite, observations of a fixed mark (a small hole
in a plate of metal above the Observatory Library, illuminated by a reflector of sky-light
in the day and by a lamp at night,) have been taken about thirty times at nearly equal
intervals through the year.

The following is a description of the method of making and reducing the eye-
observations of the declination-magnet :—

A fine horizontal wire (as stated above) is fixed in the field of view of the theodolite-
telescope, and another fine vertical wire is fixed to a wire-plate, moved right and left by
a micrometer screw. On looking into the telescope, the cross of the magnetometer is
seen ; and during the vibration of the magnet, this cross is seen to pass alternately right
and left. The observation is made by turning the micrometer till its wire bisects the
image of the magnet-cross at the pre-arranged times, and reading the micrometer. The
verniers of the horizontal circle are read.

The mean-time clock is kept very nearly to Greenwich mean time (its error being
ascertained each day), and the clock-time for each determination is arranged before-
hand.

If the magnet is in a state of disturbance, the first observation is made by the
observer applying his eye to the telescope about one minute before the pre-arranged
time ; he bisects the magnet-cross by the micrometer wire at 45°, and again at 15°
before that time, also at 15° and 45° after that time. The intervals of these four
observations are therefore the same as the time of vibration of the magnet, and the
mean of all the times is the same as the Greenwich pre-arranged mean time.

The mean of each pair of adjacent readings of the micrometer is taken (giving three
means ), and the mean of these three is adopted as the result. In practice, this is done
by adding the first and fourth readings to the double of the second and third, and
dividing the sum by 6. :

The number of instances in which the magnet was observed in a state of vibration
during the year 1863 is very small. Indeed, since the introduction (1842, June 16)
of the double box covered with gilt paper, for inclosing the magnet, instead of the flat
drum with glass top furnished by Mr. Meyerstein, it is found that the magnet is
seldom in a state of vibration; and it passes from one position of rest to another,
sometimes through a large arc, without vibration. When the magnet is found to be
thus free from vibration, two bisections only of the cross are made, one about 15°
before the time recorded, the other about 15° after that time (30° being nearly the
time of a single vibration).

The adopted result is converted into arc, supposing 1* = 1’. 33”85, and the quantity
thus deduced is added to the mean of the vernier-readings, from which is subtracted
the constant given in article 9 of the permanent adjustments ; the difference between
this number and the adopted reading for the Astronomical South Meridian is taken ;

b2
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and thus is deduced the magnetic declination, which is used in determining the zero
for the photographic register.

§ 3. Photographic self-registering Apparatus for Continuous Record of
Magnetic Declination.

The general principle adopted for all the photographic instruments is the same.
The photographic paper is wrapped round a glass cylinder, and the axis of the
cylinder is made parallel to the direction of the movement which is to be registered.
The cylinder is turned by clock-work, with uniform velocity. The spot of.light (for
the magnets and barometer) or the boundary of the line of light (for the thermometers)
moves, with the movements which are to be registered. in the direction of the axis
of the cylinder, while the cylinder itself is turned round. Consequently, when the
paper is unwrapped from its cylindrical form, there is traced upon it (though not
visible till the proper chemical agents have been applied) a curve, of which the
abscissa measured in the direction of a line surrounding the cylinder is proportional to
the time, while the ordinate measured in the direction parallel to the axis of the
cylinder is proportional to the movement which is the subject of measure.

In the instruments for registering the motions of the magnets and barometer, a line
of abscissz is actually traced on the paper, by a lamp giving a spot of light in an
invariable position, the effect of which on the revolving paper is to trace a line
surrounding the cylinder. For the thermometers this is not necessary, as the ther-
moreter-scales are made to carry and to transfer to the photographic paper sufficient
indications of the actual reading of the thermometers.

Every part of the cylinder-apparatus except those on which the spots of light fall
is covered with a double case of blackened zinc, having a slit for each moveable spot
of light and a hole for the invariable spot; and every part of the path of the
photographic light is protected by blackened zinc tubes from the admixture of
extraneous light.

In all the instruments, the following method is used for attaching, to the sheet of
photographic paper, indications of the time when certain parts of the photographic trace
were actually made, and for giving the means of laying down a time-scale applicable
to every part of the trace. By means of a small moveable plate, arranged expressly
for this purpose, the light which makes the trace can at any moment be completely
cut off. An assistant, therefore, occasionally cuts off the light (registering in the
proper book the clock-time of doing so), and after a few minutes withdraws the plate
(again registering the time). The effect of this is to make a visible interruption in
the trace, corresponding to registered times. By drawing lines from these points of
interruption parallel to the axis of the cylinder, to meet the photographic line of
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abscisse, or an adopted line of abscissa parallel to it, points are defined upon the line
of absciss® corresponding to registered times. The whole length of the photographic
sheet (except where one end, in the cylindrical arrangement, laps over the other)
corresponds to the known time of revolution of the cylinder. A scale being prepared
beforehand, whose value for the time of revolution corresponds to the circumference
_of the cylinder, and the scale-reading for the registered time of interruption of light
being applied to the foot of the ordinate corresponding to that interruption, the
divisions of hours and minutes may be transferred at once from the scale to the line of
abscissee. In practice it is found that the length of the paper is not always the same,
and it is necessary, therefore, to use a scale (a separate one for each separate
instrument) which will admit of small expansion and contraction, preserving the
proportion of its different parts unaltered. A scale of vulcanized caoutchouc, mounted
on a small frame in which one end of the scale is fixed while the other is drawn by a
screw, is found to answer extremely well.

One of the revolving cylinders is used for the photographic record of the Declina-
tion Magnet and the Horizontal Force Magnet. In the actual positions of these two
magnets it was found that the line, drawn from the suspending skein of the declination-
magnet to the center of the two suspending.lines of the bifilar or horizontal-force-
magnet, passed through the internal projection of the south-eastern re-entering angle
of the building, but by so small a quantity that I judged it best to plant the apparatus
for registry of the two instruments close to that re-emtering angle. (In the prepa-
ration of the basement in 1864, to which allusion has been made in pages iv and v, this
re-entering angle is cut away, so that the straight line from the suspending skein
of the declination-magnet to the center of the bifilar magnet passes through a clear
space, in which the registering apparatus is now placed). The first thing to be
described is the arrangement of glass cylinders. One glass cylinder with a hemis-
pherical extremity (in all respects similar to those used as shades or protectors of small
clocks, works of art, &c.), 114 inches long in its cylindrical part, and 143 in circum-
ference, is covered internally with a black pigment, and is stopped at the open end
by insertion in a metallic cap, in the center of which is a short spindle and winch-
arm. Round this cylinder the photographic paper is wrapped, and the moisture on
the photographic paper agglutinates its overlapping ends with sufficient firmness.
The cylinder and mounted paper are then covered by another glass cylinder with
hemispherical end, whose open end is fixed, by friction, on the rim of the metallic
cap to which the inner cylinder is attached, a collar of tape being inserted between,
In this state the cylinders are placed in their working-mounting ; the short spindle in
the cap, and the large cylinder near its hemispherical end, rest upon friction-rollers,
the axis of the cylinder being horizontal. The winch-arm is lodged in a fork at the
end of the hour-hand of a timepiece, which is made for the purpose, not exceeding in
size an ordinary box-chronometer, but with very strong wheels and powerful spring,
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and with duplex escapement. In order to avoid the ordinary shake of the hour-hand
of a clock, due to the play of the motion-wheels under the dial, the hour-hand is
placed upon the central axis, and the second wheel, which is usually placed in the
center and carries the minute hand, is placed on one side. The cylinder was
orignally made to turn in twelve hours ; but, as this construction sometimes required
a change of the photographic sheet every twelve hours, the wheels of the time-piece
were changed, to make the cylinder turn in twenty-four hours.

The light, by which the trace of the declination-magnet is made, originates in a
lamp (formerly of camphine, but, since 1849, of coal-gas charged with the vapour of
coal-naphtha) placed slightly out of the direction of a straight line drawn from the
suspension-skein of the magnet to the center of the photographic sheet. Before the
flame of the lamp is placed a small aperture, about 0™3 high and 0™01 broad,
independent of the lamp, and supported by a part of the same frame which carries the
magnet. The light from the aperture falls upon a concave mirror of speculum-metal,
5 inches in diameter, and about 26 inches from the aperture. This concave mirror is
above the top of the box; it is carried by a part of the magnet-carrier, which,
although it has a small movement of adjustment relative to the magnet-carrier, is in
practice very firmly clamped to it, so that the mirror receives all the angular move-
ments of the magnet. By the concave mirror, the light diverging from the aperture is
made to converge to a place nearly on the surface of the cylinder of photographic
paper whose distance from the mirror is about 11°8 feet. The form of the aperture,
however, and the astigmatism caused by the inclined reflexion from the mirror,
produce this effect, that the image is somewhat elongated in the vertical direction, and
is at the same time slightly curved. To diminish the length there is placed near the
cylinder a plano-convex cylindrical lens of glass, with its axis horizontal, and the
image is thus reduced to a neat spot of light.

The spot of light from the concave mirror of the declination-magnet is received on
the south side of the cylinder, near its west end.

Near the east end of the cylinder is placed a gas lamp, shining by reflexion through
a small fixed aperture above the cylinder, from which the light falls upon a small
cylindrical lens, by which a very delicate and well-defined photographic trace is
marked upon the paper, in a fixed position, intermediate between the photographic
curves of the declination and horizontal force magnets. This is the photographic
base-line, or line of abscissz, to which allusion has been made above.

For the declination-magnet, the values, in minutes and seconds of arc, of movements
of the photographic spot in the direction of the ordinate, are thus deduced from a
geometrical calculation founded on the measures of different parts of the apparatus.
The distance of the cylinder from the concave mirror is about 11-8 feet, and a move-
ment of 1° of the mirror produces a movement of 2° in the reflected ray ; and the normal
to the axis of the cylinder is inclined about 7° to the reflected ray. From this it is
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found that 1° of movement of the mirror is represented by 4:99 inch upon the
photographic paper. A small scale of pasteboard is prepared, whose graduations
correspond in value to minutes and seconds so calculated. The zero of the ordinate-
scale is found in the following manner. The time-scale having been laid down as is
already described, and actual observations of the position of the magnet having been
made with the eye and the telescope, (as has been fully described above), at certain
registered times, there is no difficulty (by means of these registered times) in defining
the points of the photographic trace which correspond to the observed positions.
The pasteboard scale being applied as an ordinate to one of these points, and being
slid up and down till the scale reading which represents the reading actually taken by
the eye-observation falls on that point, the reading of the scale where it crosses the
line of abscissee is immediately found. The various readings given by different
observations, so long as there is no instrumental change, will scarcely differ, and may
be combined in groups, and thus an adopted reading for the line of abscisse may be
obtained. From this, with the assistance of the same pasteboard scale, there will be
laid down without difficulty a new line, parallel to that line of absciss@, whose
ordinate would represent some whole number of degrees, or other convenient quantity.

§ 4. Horizontal Force Magnet and Apparatus for observing it.

The horizontal-force-magnet, furnished by Meyerstein of Géttingen, is, like the
declination-magnet, 2 feet long, 14 inch broad, and about } inch thick. For its
support, a wooden tripod-stand is planted in the eastern arm of the Magnetic Obser-
vatory, resting immediately on the ground, and not touching the floor. This tripod
supports an upright plank, to the top of which a brass frame is attached, carrying two
brass pulleys (with their axes in the same east and west line) in front of the plank,
and two (in a similar position) at the back of the plank ; these constitute the upper
suspension-piece. A small windlass is attached to the back of the plank at a con-
venient height. The magnet-carrier consists of two parts ; the upper part is a vertical
plate, having a pair of small pulleys attached to it, (whose axes are perpendicular to
the plate), and connected below with the torsion-circle ; the lower part is the magnet-
stirrup, turning by stiff friction in the torsion-circle, and bearing a pointer above for
reading its graduations, and bearing also a small plane mirror below, to which a fixed
telescope is directed for observing by reflexion the graduations of a fixed scale (to be
mentioned shortly). Under the two small pulleys of the vertical plate passes a skein
of silk ; its two branches rise up and pass over the front pulleys of the suspension-
piece, then over its back pulleys, and then descend and pass under a single large
pulley, whose axis is attached to a string that passes down to the windlass. Sup-
ported by the two branches of the skein, the magnet swings freely, but the direction
that it takes will depend on the angular position of its stirrup with respect to the
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vertical plate ; it is intended that the index should be brought to such a position on
the torsion-circle that the two suspending branches should not hang in one plane, but
should be so twisted that their torsion-force will maintain the magnet in a direction
very nearly E. and W. magnetic (its marked end being W.), in which state an increase
of the earth’s magnetic force draws the marked end towards the N., till the torsion
resistance is sufficiently increased to resist it, or a diminution allows the torsion-force
to draw it towards the S. 'The magnet, with its plane mirror, hangs within a double
rectangular box (one box completely inclosed within another) covered with gilt paper,
similar to that used for the declination-magnet; in its S. side there is one long hole,
covered with glass, through which’ the rays of light from the scale enter to fall on
the plane mirror, and the rays reflected by the mirror pass to the fixed telescope.
The vertical rod, (below the pointer for indications of torsion-circle), which carries
the magnet-stirrup, passes through a hole in the top of the box. The height of
the brass pulleys of the suspension-piece above the floor is 11™ 5™ ; that of the
pulleys of the magnet-carrier is 3™ 8™ ; and that of the center of the plane mirror is
about 2 11®™, The distance between the branches of the silk skein, where they
pass over the upper pulleys, is 1™+ 48 ; at the lower part the distance between them is
Oin‘92.

An oval copper bar embraces the magnet (exactly similar to that for the
declination-magnet), for the purpose of diminishing its vibrations.

The scale, which is observed by means of the plane mirror, is fixed to the South
wall of the East arm of the magnetic observatory. The numbers of the scale increase
from East to West, so that when the magnet is inserted in the magnet-cell with its
marked end towards the West, increasing readings of the scale (as seen with a fixed
telescope directed to the mirror which the magnet carries) denote an increasing
horizontal force. A normal from the magnet-mirror to the scale meets it at the
division 40 nearly.

The telescope is fixed to a wooden tripod stand, whose feet pass through the floor
without touching it, and are firmly connected with piles driven into the ground. Its
position is such that an observer, sitting in a chair at a convenient place for observing
the declination-magnet with the theodolite, can, by turning his head, look into the
telescope which is directed to the mirror of this instrument. The angle between the
normal to the scale (which usually coincides nearly with the normal to the axis of the
magnet) and the axis of the telescope, is about 54°, and the plane of the mirror is
therefore inclined to the axis of the magnet about 27°.

On 1847, August 21, the magnet.-carrier for the photographic apparatus was mounted.
It differs from that just described only in this respect, that the vertical plate with the
two small pulleys is sufficiently raised to permit the descending rod to carry, between
the torsion-circle and the top of the box, a concave mirror 4 inches in diameter. The
form of this suspension is so exactly similar to that for the declination-magnet (the sole
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differences being that the mirror is 4 inches in diameter, and that the suspending skein
passes under two pulleys, as above described), that it is unnecessary here to give any
further description of it.

OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE HORIZONTAL-
Force-MAGNET.

1. Determination of the times of vibration and of the different readings of the scale
for different readings of the torsion-circle, and the reading of the torsion-circle and the
time of vibration when the magnet is transverse to the magnetic meridian.

To render the process intelligible, it may be convenient to premise the following
explanation.

Suppose that the magnet is suspended in its stirrup which is firmly connected with
the small plane mirror, with its marked end in a magnetic westerly direction (not
exactly W., but in any westerly direction between N. and S.), and suppose that, by
means of the telescope directed towards that mirror, the scale is read, or (which is the
same thing) the position of the plane mirror and of the stirrup, and therefore that of
the axis of the magnet, are defined. Now let the magnet be taken out of the stirrup
and replaced with its marked end easterly. The terrestrial magnetic power will now
act, as regards torsion, in the direction opposite to that in which it acted before, and
therefore the magnet will not take the same position as before. But by turning the
torsion-circle, which changes the amount and direction of the torsion-power produced
by the oblique tension of the suspending cords, the magnet may be made to take the
same position as before (which will be proved by the reading of the scale, as viewed in
the plane mirror, being the same as before). The reading of the torsion-circle will be
different from what it was before. The effect of this operation then is, to give us the
difference of torsion-circle-readings for the same position of the magnet-axis with the
marked end opposite ways, but it gives no information as to whether the magnet-axis is
transverse to the meridian, inasmuch as the same operation can be performed whether
the magnet-axis is transverse or not.

But there is another observation which will inform us whether the magnet-axis is or
is not transverse. Let the time of vibration be taken in each position of the magnet.
Resolve the terrestrial magnetic force acting on the poles of the magnet into two parts,
one transverse to the magnet, the other longitudinal. In the two positions of the
magnet (marked end westerly and marked end easterly, with axis in the same position),
the magnitude of the transversal force is the same, and the changes which the torsion
undergoes in a vibration of given extent are the same, and the time of vibration if
there were no other force would be the same. But there is another force, namely the
longitudinal force; and when the marked end is northerly, this tends from the center

of the magnet’s length, and when it is southerly it tends towards the center of the
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. c
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magnet’s length ; and in a vibration of given extent this produces force, in one case
increasing that from the torsion and in the other case diminishing it. The times of
vibration therefore will be different. There is only one exception to this, which is
when the magnet-axis is transverse to the magnetic meridian, in which case the
longitudinal force vanishes.

The criterion then of the position truly transverse to the meridian (which position is
necessary in order that the indications of our instrument may apply truly to changes of
the magnitude of terrestrial magnetic force without regard to changes of direction) is
this. Find the readings of the torsion-circle which, with magnet in reversed positions,
will give the same readings of the scale as viewed by reflexion in the plane mirror, and
will also give the same time of vibration for the magnet. With these readings of the
torsion-circle the magnet is transverse to the meridian; and the difference of the
readings of the torsion-circle is the difference between the position, when terrestrial
magnetism acting on the magnet twists it one way, and the position when the same
force twists it the opposite way, and is therefore double the angle due to the torsion-
force of the suspending lines when they neutralize the force of terrestrial magnetism.

The following table exhibits the eclements of one of the determinations made in
1863 :—

The Marked end of the Magnet.
1863, West. East.
Day. . 1 Difference of | Mean of Torsi Seal Difference of | Mean of
Torsion- Seale Scale Readings | the Times é’?s‘?n' Cal€ | Scale Readings | the Times
Circle . for 1° of of irc e . for 1° of of
Reading. | Reading. Torsion. Vibration. | Reading. | Reading. Torsion. Vibration.
] div. div. s ° div. div- s
January 2 138 19°34 ) 22°26 227 1775 ) 21°'10
139 30° 44 l;_ég 21°g6 228 2630 82? 2134
140 38:94 381 21°92 229 36°11 2_20 21'44
141 4775 3-88 21'70 230 4431 1o o1 2152
142 56°63 3-38 21°84 231 55722 8'98 21°72
143 6501 1o-88 21°50 232 6400 '28 21°68
144 75° 89 6 21°48 233 7308 9. 5 21'80
145 8356 7.5 21°35 234 82°83 2.2 21°g6
146 g2'10 4 20°92 235 g1°50 7 22°04

The times of vibration and scale readings were sensibly the same, when the torsion-
circle read 141°. 30, marked end West, and 230°. 43’, marked end East, differing 89°. 13"
Half this difference, or 44°. 36". 30", is the angle of torsion when the magnet is transverse
to the meridian. :

The mean of several determinations gave 44°. 37'. 55”; the value which was used in
the preceding year was 44°. 37". 307, and this value was adopted for the year 1863.
The reading adopted for the torsion-circle, marked end of the magnet West, was
141°-30’ for the year. :
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2. Determination of the compound effect of the vertical-force-magnet and the decli-
nation-magnet on the horizontal-force-magnet, when suspended with its marked end
towards the West.

The details of the experiments, made while the old vertical-force-magnet was in use,
will be found in the volumes for 1841, 1842, 1843, 1844, 1845. The effect was to
increase the readings by 0%"-487. On mounting a new vertical-force-magnet in 1848,
similar experiments were made, and the resulting number was 0%*45. These quanti-
ties are totally unimportant in their influence on the registers of changes of horizontal

force.

3. Computation of the angle corresponding to one division of the scale, and of the
variation of the horizontal force (in terms of the whole horizontal force) which moves
the magnet through a space corresponding to one division of the scale.

It was found by accurate measurements, at the end of the year 1840, that the distance
from 40%" on the scale to the center of the face of the plane mirror is 8% 5™ 1, and that
the length of 30%"9 of the scale is exactly 12 inches; consequently the angle at the
mirror subtended by one division of the scale is 13". 12”32, or, for one division of the
scale, the magnet is turned through an arc of 6. 36™16.

The adopted angle of torsion as mentioned above is 44°. 37'. 30" ; consequently the
variation of horizontal force (in terms of the whole horizontal force) for a disturb-
ance through one division of the scale, computed by the formula, “ Cotan. angle
of torsion X value of one division in terms of radius,” is 0:001946. This number has

been used throughout the year 1863.

4. Determination of the correction for the effect of temperature on the horizontal
force magnet.

In the Introduction to the volume of Magnetical and Meteorological Observations
for 1847 will be found a detailed account of observations made in the years 1846 and
1847 for determination of this element, The principle adopted was that of observing
the deflection which the magnet (to be tried) produces on another magnet ; the magnet
(to be tried) being carried by the same frame which carries the telescope that is
directed to the plane mirror attached to the other magnet, and which also carries
the scale that is viewed in these experiments by reflection in that plane mirror. The
rotation of the frame was measured by a graduated circle about 23 inches in diameter.
The magnet (to be tried) was always on the eastern side of the other magnet. It was
enclosed in a copper trough, which was filled with water at different temperatures.
One end of the magnet (to be tried) was directed towards the other magnet. The
values found for correction of the results as to horizontal force found with the magnet

at temperatui'e #°,in order to reduce them to what they would have been if the
c 2
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temperature of the magnet had been 32°, expressed as multiples of the whole horizontal
force, were,* ,
When the marked end of the magnet (to be tried) was West,

0'00007137 (¢—32) + 0°000000898 (¢—32)*
When the marked end of the magnet (to be tried) was East,

0-00009050 ({—32) + 0-000000626 (¢—32)?
The mean, or

0-00008093 (£—32) + 0-000000762 (£—32)?
has been embodied in tables which have been used in the computation of the ¢ Reduc-
tion of Magnetic Observations 1848-1857,” attached to the Volume of Observations
1859, and in the computation for ¢ Days of Great Magnetic Disturbance 1841-1857”
attached to the volume for 1862. ) )

This may be a convenient place for stating that observations made in the year 1864,
in which the magnet has been heated by hot air instead of hot water, give a much
larger value to the principal coefficient.

The method of observing with the horizontal-force magnet is the following :—

A fine vertical wire is fixed in the field of view of the telescope, which is directed to
the plane mirror carried by the magnet. On looking into the telescope, the graduations
of the fixed scale, mentioned in page xvi, are seen; and during the oscillations of the
magnet, the divisions of the scale are seen to pass alternately right and left across the

wire. The clock-time, for which the position of the magnet is to be determined, is"

the same as that for the observation of declination. The first observation is made by
the observer applying his eye to the telescope 40° before that time, and, if the magnet
is in a state of vibration, he observes the next four extreme points of vibration of the
scale, and the mean of these is adopted in the same manner as for the declination-
observations ; but if it is at rest, then at 10° before the pre-arranged time, he notes the
division of the scale bisected by the wire; and 20° afterwards he notes whether the
same division continues bisected, and if it does, that reading is adopted as the result.

The number of instances when the magnet was observed in a state of vibration during
the year 1863 is very small.

Within the double box is suspended a thermometer, which is read at every hour of
observation. On one day also of every week, the readings of the thermometer are
taken at 18°, 217, 22, 23" o, 1% 2" 3" 6" 9% and 12" Commencing with the month
of June, self-registering maximum and minimum thermometers were placed outside the
box, and were read twice every day. All these readings are printed in the tables,
with this exception only, that, when there are two maxima and two minima, the
absolute maximum and absolute minimum only are printed.

* By inadvertence in printing the Introduction 1847, the letter ¢ has been used in two different senses.
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§ 5. Phdtogmphio self-registering Apparatus for Continuous Record of Magnetic
Horizontal Force.

Much of the description of the photographic apparatus attached to the declination-
magnet applies also to that which is attached to the horizontal-force-magnet. A concave
mirror of speculum-metal, 4 inches in diameter, is carried by the magnet-carrier. The
light of a lamp of naphthalized gas shines through a small aperture 0*+3 high, and 0™-01
broad (which is supported by the magnet-stand), at the distance of about 22 inches from
the concave mirror, and is made to converge to a point, on the north surface and near
the east end of the same revolving cylinder which receives the light from the concave
mirror of the declination-magnet. A cylindrical lens parallel to the axis of the cylinder
receives the somewhat elongated image of the source of light, and converts it into a
well-defined spot. 'The motions of this spot parallel to the axis represent the angular
movements of the magunet which are produced, by an sincrease of terrestrial magnetic
force overcoming more completely the torsion-force of the bifilar suspension, or by a
diminution of terrestrial force yielding to the torsion-force.

As the spot of light from the horizontal-force-mirror falls on the side of the cylinder
opposite to that on which the light from the declination-mirror falls, the same time-
scale will not apply to both; it is necessary to prepare a time-scale independently
for each.

The following is the calculation by which the scale of horizontal force on the
photographic sheet is determined. The distance between the surface of the concave
mirror and the surface of the cylinder is 12765 inches; consequently, one degree of
angular motion of the magnet, producing two degrees of angular motion of the
reflected ray, moves the spot of light through 4:4892 inches. Now the variation of
horizontal force (in terms of the whole horizontal force) corresponding to one degree
. of angular motion of the magnet = sin 1° X cotan 44°. 37'. 30" = 0-017682 nearly.
From these numbers it is immediately found that a movement of the spot of light
through 0-25388 inch corresponds to a variation of horizontal force expressed by
- 0:001. With this fundamental number, the graduations of the pasteboard scale for
measure of horizontal force have been prepared.

§ 6. Vertical-Force-Magnet, and Apparatus for observing it.

The vertical-force-magnet, like the other two magnets, is 2 feet long, 1} inch broad,
and about % inch thick. The magnet in use to 1848 was made by Robinson; that in
usc from 1848 to 1864 January 20 was by an unknown maker. Its supporting
frame rests upon a block, connected with a tripod-stand which passes through the
floor and rests immediately on the ground in the western arm of the Magnetic
Observatory. Its position is as nearly as possible symmetrical with that of the
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horizontal-force-maguet in the eastern arm. Upon the block is fixed the supporting
frame, consisting of two pillars (connected at their bases) on whose tops are the agate
planes upon which vibrate the knife-edges (to be mentioned immediately). The
carrier of the magnet is a brass frame, to which are attached by clamps and pinching
screws two steel knife-edges, each aboat § inch long. In the frame first erected, the
length of axis of vibration, from end to end of the knife-edges, was 24 inches ; in the
frame adapted to the photographic apparatus, and in use from 1848 to 1863, the
length from end to end of the knife-edges is 7 inches. The axis of the magnet is as
nearly as possible transverse to the meridian, its marked end being E. The axis of
vibration is as nearly as possible N. and S. To the southern end of the brass frame,
and projecting further south than the end of the knife-edge, is fixed a small plane
mirror, whose plane makes with the axis of ‘the magnet an angle of 54° nearly. The
fixed telescope (to be mentioned) is directed to this mirror, and by reflexion at the
surface of the mirror it views a vertical scale (to be mentioned shortly). The height
of this mirror above the floor is about 2™ 11", Before the introduction of the photo-
graphic methods, the magnet was placed in a perforation of the brass frame midway
between its knife-edges. But since the photographic method was introduced, the
magnet has been placed excentrically; the distance of its southern face from the
nearest end of the southern knife-edge being only % inch, and a space of 44 inches in
the northern part of the brass frame being left disposable. In this disposable space
there is attached to the brass frame by three clips a concave mirror of speculum-metal,
4 inches in diameter, with its face at right angles to the length of the magnet, used in
the photographic system (shortly to be described). Near the north end of the brass
frame are fixed in it two-screw stalks, upon which are adjustible screw-weights ; one
stalk is horizontal, and the movement of its weight affects the position of equilibrium
of the magnet (which depends on the equilibrium between the moments of the vertical
force of terrestrial magnetism on the one hand and of the magnet’s center of gravity
on the other hand); the other stalk is vertical, and the movement of its weight affects
the delicacy of the balance, and varies the magnitude of its change of position pro-
duced by a change in the vertical force of terrestrial magnetism.

The whole is inclosed in a double rectangular box covered with gilt paper, similar
to those used for the declination-magnet and the horizontal-force-magnet. This box
is based upon the block of wood above mentioned ; and in it, in a space separated from
the rest by a thin partition, the magnet can vibrate freely in the vertical plane. In
the south side of the box is a hole covered by glass, through which pass the rays of
light from the scale te the plane mirror, and through which they are reflected from
the plane mirror to the telescope. And at the east end is a large hole covered by
glass, through which passes the light from the lamp to the concave mirror, and
through which it is reflected to the photographic cylinder (to be described hereafter)

The telescope is fixed to a wooden tripod stand, whose feet pass through the floor
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without touching it, and are firmly connected with piles driven into the ground. Its
position is symmetrical with that of the telescope by which the horizontal-force-magnet
is observed ; so that a person seated in a position proper for observing the declination-
magnet can, by an easy motion of the head right and left, observe the vertical-force
and horizontal-force-magnets.

The scale is vertical : it is fixed to the stand which carries the telescope, and is at
a very small distance from the object-glass of the telescope. The wire in the field of
view of the telescope is horizontal. The telescope being directed towards the mirror,
the observer sees in it the divisions of the scale passing upwards and downwards over
the fixed wire as the magnet vibrates. The numbers of the scale increase from top to
bottom ; so that, when the magnet is placed with its marked end towards the East,
increasing readings (as seen with the fixed telescope) denote an increasing vertical force.

The vertical-force-magnet, introduced in 1864 and mounted in the new Basement, is
18 inches in length and pointed at the ends,

OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE VERTICAL-
FORCE-MAGNET,

1. Determination of the compound effect of the declination-magnet, the horizontal-
force-magnet, and the iron affixed to the electrometer pole, on the vertical-force-
magnet.

_ The experiments applying to the magnets are given in the volumes for 1840-1841
to 1845 : and those applying to the electrometer pole in the volume for 1842. It
appears that no sensible disturbance is produced.

2. Determination of the time of vibration of the vertical-force-magnet in the vertical
plane. '
In the year 1863, vibrations of the vertical-force-magnet were observed on 91
~ different days, and with readings of various divisions of the scale. The mean times
of vibration adopted were, from J anuary to March 21, 1587 ; from March 22 to June
22, 1505 ; and from June 24 to 1864, January 20, 15*52.

3. Determination of the time of vibration of the vertical-force-magnet in the
horizontal plane.

1863, January 5 and 6. The magnet with all its apparatus was suspended from a
tripod in the Library, its broad side being in a plane parallel to the horizon; therefore,
its moment of inertia was the same as when it is in observation. A telescope, with a
wire in its focus, was directed to the reflector carried by the magnet. .A scale of
numbers was placed on the floor of the Library, at right angles to the long axis of the
magnet, or parallel to the mirror. The magnet was observed only at times when it
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was swinging through a small arc. From 1450 vibrations, the mean time of one vibra-
tion =24*131. This number was used from January to June 23.

The experiments were repeated on 1863, June 23, when the mean of 1200 vibrations
gave 23*717, and on 1864, January 25 and 26, when the mean of 1000 vibrations gave
23*806. The mean of these two numbers, giving weights proportional to the number
of observations viz. 23*758, was used from 1863, June 24, to 1864, January 20.

4. Computation of the angle through which the magnet moves for a change of one
division of the scale ; and calculation of the disturbing force producing a movement
through one division, in terms of the whole vertical force.

The distance from the scale to the mirror is 151-2 inches, and each division of the
scale =%inches. Hence the angle which one division subtends, as seen from the
mirror, is 8. 49”79 ; and therefore the angular movement of the normal to the mirror,
corresponding to a change of one division of the scale, is half this quantity, or
4. 24790, i

But the angular movement of the normal to the mirror is not the same as the
angulur movement of the magnet; but is less in the proportion of unity to the cosine
of the angle which the normal to the mirror makes with the magnet, or in the propor-
tion of unity to the sine of the angle which the plane of the mirror makes with the
magnet. This angle has been found to be 51°: therefore, dividing the result just
obtained by sine 54°, we have, for the angular motion of the magnet corresponding to
a change of one division of the scale, 5. 27743, '

From this, the value, in terms of the whole vertical force, of the disturbing force
producing a change of one division, i3 to bg computed by the formula, “ Value of
Division in terms of radius X cotan. dip X 'Ir;«—z” where T is the time of vibration in
the horizontal plane, and T the time of vibration in the vertical plane.

From 1863, January to March 21, T" was assumed = 24*131, T = 15*37, dip =
68>8 ; from March 22 to June 22, T' = 24*131, T = 15%05, dip = 68>6'; from
1863, June 24 to 1864, January 20, T = 23758, T = 15*52, dip = 68>5". Con-
sequently the change of vertical force (in terms of the whole vertical force) correspond-
ing to a change of one division of the scale, was, from 1863, January to March 21,
00015703 ; from March 22 to June 22, 0:0016405 ; and from 1863, June 24, to 1864,
January 20, 0:0014966. These numbers have been used in the reduction of the

observations.

5. Investigation of the temperature-correction of the vertical-force-magnet.

In the Introduction to the Magnetical and Meteorological Observations for 1847
are given the details of observations for the effect of temperature on the vertical-force-
magnet, made in the same 'Way as those for the horizontal-force-magnet described
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above. The results for the thermometrical correction at temperature ¢° of Fahrenheit,
in terms of the whole vertical force, are—
With marked end of magnet West—

000012652 X (£—32) + 0:000001619 X (£—32)%;
and with marked end East—

0'00018979 X (¢—32) + 0:000000726 X (¢—32);
the mean being—

0'00015816 X (#—32) -+ 0:000001172 X (¢—32);

A table of the last quantity has been formed, and has been used in the ‘“Reduction
of the Observations from 1848 to 1857,” attached to the Observations for 1859, and
in the “ Reductions on days of Great Magnetic Disturbance 1841-1857,” attached to
the volume for 1862.

It is proper to state that observations made in the year 1864, on the change of
magnetic power produced when the magnet is heated by hot air, give a much larger
value to the principal coefficient of the formula.

The method of observing with the vertical-force-magnet is the following : —

A fine horizontal wire is fixed in the field of view of the telescope, which is directed
to the small plane mirror carried by the magnet. On looking into the telescope, the
graduations of the fixed vertical scale are seen; and during the oscillations of the mag-
net, the divisions of the scale are scen to pass alternately upwards and downwards
across the wire. The clock-time, for which the position of the magnet is to be deter-
mined, is the same as that for the other two magnets. The observer applies his eye
to the telescope about two vibrations before the arranged time, and if the magnet is in
motion he observes its places at four extreme vibrations ; and the mean of these is taken
as for the horizontal-force-magnet. But if the magnet is at rest, then at one-half time of
vibration before the arranged time, and at an equal interval after the arranged time, the
division of the scale is noted ; if there is a slight difference, the mean is taken.

The number of instances in 1863 in which the magnet was found in a state of
vibration is very small.

Within the double box is suspended a thermometer, which is read at every hour of
observation, and also, on one day of every week, at the hours 18t 21, 22k, 231 Qb b
2, 3% 6% 9" and 12", in the same manner as that of the horizontal -force-instrunient.

From 1863, June, a maximum and a minimum thermometer were attached to the
outside of the box, and were read twice daily ; the absolute maximum and absolute
minimum derived from these are printed, as well as the thermometer readmgs above-

mentioned, in the same manner as those for the horizontal force.
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863, d
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§ 7. Photographic self-registering Apparatus for Continuous Record of Magnetic
Vertical Force. ' ‘

The concave mirror which is carried by the vertical-force-magnet has been
described in the last article. At the distance of about 22 inches from that mirror,
and external to the box, is the horizontal aperture, about 03 in length and 0™01 in
breadth, carried by the same block which carries the supports of the agate plates. The
lamp which shines through this aperture was originally carried by the same block ;
but the numerous disturbances shown in the photographic trace at the times of
changing the lamp suggested the propriety of supporting it upon a different foundation;
and since 1849, February, it has been carried by another wooden pier, of such a form
as to admit of the lamp being placed very nearly in contact with the aperture-plate.
The light reflected from the mirror passes through a cylindrical lens with its axis
vertical, very near to the cylinder carrying the photographic paper, and finally forms
a well-defined spot of light on the cylinder of paper, at the distance of 83 feet from
the mirror. As the movements of the magnet are vertical, the axis of the cylinder is
vertical. The cylinder is about 153 inches in circumference, or somewhat larger than
that used for the declination and horizontal-force magnets. The forms of the exterior
and interior cylinders, and the method of mounting the paper, are in all respects the
same as for the declination and horizontal-force magnets ; but the cylinder is supported
by being merely planted upon a circular horizontal plate (its position being defined by
fitting a central hole in the metallic cap of the cylinder upon a central pin in the plate),
which is turned by watchwork once in twenty-four hours. 'The trace of the vertical-
force-magnet is on the west side of the cylinder.

On the east side, the cylinder receives the trace produced by the barometer (to be
described hereafter). A pencil of light from the lamp which is used for the barometer
shines through a fixed aperture with a small cylindrical lens, for tracing a photographic
base-line upon the cylinder of paper, similar to that for the cylinder of the declination
and horizontal-force magnets.

The scale for the ordinates of the photographic curve of the vertical force is thus
computed. Remarking that the radius which determines the range of the motion of
the spot of light is double the distance 8'3 feet, and is therefore = 1992 inches, the

disturbing force
whole vertical force

formula used in the last section, when applied to = 001, gives

) ,
value of division = 1992 X tan. dip. X (lT;) X 00l. From 1863, January to

March 21, dip. = 68%8; T = 24131, T' = 15'37. From March 22 to June 22,
the values are 68°¢, 24'131, 15°05. From June 24 to 1864, January 20, they are

disturbing force
whole vertical force

= 001 are 20137, 1'9275, 2:1128 inches. With these values, the pasteboard
scales have been prepared.

68°5, 23758, 1552, The corresponding scale-measures for
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§ 8. Dipping Needles, and Method of observing the Magnetic Dip.

For the construction, fittings, and use of Robinson’s dip instrument, as well as for
the immediate results of observations of dips, and for some unsatisfactory points in
the results, I refer to the printed observations from 1843 to 1862, especially that
last-mentioned.

With the view of removing all causes of possible error of observation which we can
fully understand and control, I furnished Mr. Simms with plans for a new instrument,
which, for distinction, is subsequently called Airy’s instrument. The following
description will probably suffice to convey an idea of its peculiarities :—

The form of the needles, the form of their axes, the form of the agate bearings, and
the general arrangement of the relieving apparatus, are precisely the same as those in
Robinson’s and other needles. But the form of the observing apparatus is greatly
modified, in order to secure the following objects :—

I. To obtain a microscopic view of the points of the needles, as in the instruments
introduced by Dr. Lloyd and Major-General Sabine.

II. To possess at the same time the means of observing the needles while in a state
of vibration.

III. To have the means of observing needles of different lengths.

IV. To give an illumination to the field of view of each microscope, directed from
the side opposite to the observer’s eye, so that the light may enter past the point of
the needle into the object glass of the microscope, forming a black image of the needle-
point in a bright field of view.

V. To give facility for observing by day or night.

With these views, the following form is given to the apparatus :—

The needle, and the bodies of the microscopes, are inclosed in a square box. The
base of the box, two vertical sides, and the top, are made of gun-metal (carefully
selected to insure its freedom from iron); but the sides parallel to the plane of
vibration of the needle are of glass. Of the two glass sides, that which is next the
observer is firmly fixed ; it is hereafter called * the graduated glass-plate.” The other
glass side can be withdrawn, to open the box, for inserting the needle, &c.

An axis, whose length is perpendicular to the plane of vibration of the needles, and
is as nearly as possible in the line of the axis of the needle, supported on two bearings
(of which one is cemented in a hole in the graduated glass-plate, the other being upon
a horizontal bar near to the agate support of the needle-axis), carries a transverse arm,
about 11 inches long, or rather two arms, projecting about 5% inches on each side of
the axis. Each of these projecting arms has a long opening, or slot, about 1 inch
wide, extending from the neighbourhood of the center-work nearly to the end of the
arm. Through this opening the tube of a microscope passes, in a direction parallel to
the axis of the needle, and is firmly fixed by a shoulder-bearing on one side of the

d 2
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arm, and a circular nut, working in a thread cut upon the microscope-tube, on the other
side of the arm. 'The microscope can thus be fixed at any distance from the central
axis, within the limits of the length of the projecting arm. In 1863, between
February 24 and May 11, the slot for a single moveable microscope on each side was
changed for three fixed microscopes on each side, adapted in position to the lengths
of the needles to be mentioned shortly.

The microscope-tube thus carried is not the entire microscope, but so much as
contains the object-glass and the field-glass. Upon the plane side of the field-glass
(which is turned towards the object-glass), a series of parallel lines is engraved by
etching with fluoric acid. The object-glass is so adjusted that the image of the
needle-point is formed upon the plane side of the field-glass ; and thus the parallel lines
can be used for observing the needle in a state of vibration ; and, one of them being
adopted as standard, the lines can be used for reference to the graduated circle (to be
mentioned). All this requires that there be an eye-glass also for the microscope.

The axis of which we have spoken is continued through the graduated glass-plate,
and there it carries another transverse arm parallel to the former, and generally similar
to it. In each part of this slides a short eye-piece, carrying the eye-glass. In 1863,
at the time mentioned above, the slotted arm and moveable eye-socket were changed
for an arm with three sockets. 'Thus, reckoning from the observer’s eye there are the
following parts :—

(1.) The eye-glass.

(2.) The graduated glass-plate (its graduations, however, not intervening in this
part of the glass, the graduated circle being so large as to include all the microscopes).

(3.) The field-glass, on the further surface of which the parallel lines are
engraved.

(4.) The object-glass.

(5.) The needle.

(6.) The removeable glass side of the box.

(7.) The illuminating reflector, to be described hereafter. ‘

The optical part of the apparatus being thus described, we may proceed to speak of
the graduated circle.

The graduations of the circle (whose diameter is about 9% inches) are etched on the
inner surface of the graduated glass-plate. These divisions (as well as the parallel
lines on the field glasses of the microscopes) are beautifully neat and regular, and are,
I think, superior to any that I have seen on metal. The same piece of metal which
carries the transverse arms supporting the microscope bodies carries also two arms
with verniers for reading their graduations. These verniers (being adapted to trans-
mitted light) are thin plates of metal, with notches instead of lines. The reading of
the verniers is very easy. The portion of the axis which is external to the graduated
glass-plate (towards the observer), and which has there, as already stated, two arms
for carrying the microscope eye-glasses, has also two arms for carrying the lenses by
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which the verniers and glass-plate graduations are viewed. These four arms are the
radii of a circle, which can be fixed in position by a clamp, attached to the gun-metal
casing of the graduated glass-plate, and furnished with the usual slow-motion screw.

The entire system of the two arms carrying the microscope-bodies, the two arms
carrying the microscope eye-glasses, the two arms carrying the verniers, and the two
arms carrying the reading-glasses for the verniers, is turned rapidly by means of a
button on the external side of the graduated glass-plate, or is moved slowly by means
of the slow-motion screw just mentioned.

It now remains only to describe the illuminating apparatus. On the outside of the
removeable glass plate, there are supports for the axis of a metallic circle turning in
a plane parallel to the plane of needle-vibration. This circle has four slotted radii,
and in these slots or openings there slide small frames carrying prismatic glass
reflectors, each of which can turn on an axis, ia the plane of the circle, but transverse
to the radius. Two of these reflectors are for the purpose of sending light through
the verniers, and therefore are fixed in radial distance ; the other two are for sending
light past the ends of the needle through the microscopes, and therefore require
adjustment on change of needle and corresponding change of position of microscopes.
These have now been changed for fixed reflectors, corresponding to the fixed micro-
scopes. . The circle can be turned by a small winch near the observer’s hand. At
present, the winch is removed, as its axis was found to be slightly magnetic. At each
observation, it is necessary to turn the circle which carries the reflectors; but this is
the work of an instant.

The light which illuminates the whole is a gas-burner, in the line of the axis of
rotation. Its rays fall upon the glass prisms, and each of these is adjusted, by turning
on its axis, to throw the reflected light in the required direction.

The whole of the apparatus, as thus described, is planted upon a horizontal plate
admitting of rotation in azimuth : the plate is graduated in azimuth, and verniers are
fixed to the gun-metal tripod stand. The gas-pipe is led down the central vertical
axis, and there communicates by a rotatory joint with the fixed gas-pipes.

The needles which are used with this instrument are—

B, a plain needle..ciceceiiicieiairnreieretescnetonse s oo s soesaranaens l
B,, a plain needle. . sasssessaniss it each g inches ong.
B;, a loaded needle with adjustible 10ad . ..ceeeeiieraieenesennnnnne f

B,, a needle whose plane passes through the axis of the needle
C), a plain needle. .
C., a plain needle. .

- et -each 6 inches long.
C;, a loaded needle w1th ad_]ustlble load ............................ °
C,, a needle whose plane passes through the axis of the needle
D;, a plain needle,vuuiieieereeeenieerinesnininernnnnsssseseesennnn,
Dy, a plain needle....uiuvereiin eeiennencerennniniisnnnireen e cach 3 inches long.

D;, a loaded needle with adjustible load . .-
D,, a needle whose plane passes through the axis of the needle
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It is believed that the results of the observations with this instrument are somewhat
but not very greatly, more consistent than those with the old instrument. The
advantage gained appears to arise from the greater certainty of readings of gradua-
tions, and from the greater facility of repeating observations whose means are
adopted for use. .

Many discordances have been removed by regrinding the agate edges on which
the needle-axes turn, in the year 1864.

§ 9. Observations for the absolute Measure of the Horizontal Force of Terrestrial
Magnetism.

The apparatus with which these observations were made from 1845 to 1862,
February, is the same which was used in the investigation of corrections of horizontal-
force-magnet and vertical-force-magnet for temperature. A description of it will be
found in the Introduction to the Greenwich Magnetic Observations, 1862. It is
unnecessary here to allude further to it than to remark that it appears, from the
comparison of nearly simultaneous observations of the old apparatus and the Kew
instrument (now in use) exhibited in the Introduction 1862, pages xxxviii and xxxix,
that to make the old and the new series comparable, the results of the old series
ought to be diminished by ;7 part.

In the spring of 1861, the Unifilar Instrument, similar in all respects (as is under-
stood) to those used in and issued by the Kew Observatory, was procured by the
conrteous application of Major-General Sabine, from the makers, Messrs. J. T. Gibson
and Son; and after having been subjected to the usual examinations, at the Kew
Observatory, for determination of its constants (for which I am indebted to the
kindness of Balfour Stewart, Esq.), was mounted at the Royal Observatory. Obser-
vations with this instrument commenced on 1861, June 11, and were continued
through the year; and, after some slight modifications of its verniers, it is still
maintained in use (1864).

The deflected magnet (whose use is merely to ascertain the proportion which the
power of the deflecting magnet at a given distance bears to the power of terrestrial
magnetism) is 3 inches long, carrying a small plane mirror. The deflecting magnet is
4 inches long; it is a hollow cylinder, carrying in its internal tube a collimator, by
means of which its time of vibration is observed in another apparatus. The frame
which supports the suspension-piece of the deflected magnet carries also the telescope
directed to the magnet-mirror; it rotates round the vertical axis of a horizontal
graduated circle whose external diameter is 10 inches. The deflecting magnet is
always used with its end towards the deflected magnet. In the reduction of the
observations, the precepts contained in the Skeleton Form - prepared by the Kew
Observatory have received the strictest attention.
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The following is the explanation of the method of reduction.

The distance of the centers of the deflected and deflecting magnet being 7, it is
supposed (from observations made at Kew, of which the details have not reached me)
that the magnetism of the deflecting magnet is so altered by induction that the
following multipliers ought to be used in computing the Absolute Force :—

At distance 1 ‘o foot, factor is 1 ‘00031 '
‘00023
‘00018
*00014

*00011
*0000g

[ R

G G
et g Wl et b

The correction of the magnetic power for temperature #, of Fahrenheit, reducing all
to 35° of Fahrenheit, is

0 *000131261 (£—35) +0'000000259 (t,—35)*

A, is L(distance)® X sine deflection, corrected by the two last-mentioned quantities, for

distance 1 foot; A, is the similar expression for distance 1'3 foot; A’, is (Ii%?,
: b
Al—Az

Pis A—A A mean value of P is adopted from various observations; then

%:A, X ( 1— IT)) for smaller distance, or = A, X ( 1 —1%9) for larger distance. The

mean of these is usually adopted for the true value of %.

For computing the value of m.X from observed vibrations, it is necessary to know K,
the moment of inertia of the magnet as mounted. The value of log. #*K furnished by
Mr. Stewart is 1:66073 at temperature 30° and 1:66109 at temperature 90°. Then,
putting 7" for the time of the magnet’s vibration as corrected for induction, tempera-

. . 2K . . .
ture, and torsion-force, the value of mX is = “7172"' From the combination of this

value of m.X with the former value of ;%, m and X are immediately found.

The computation of the values of m and X has, to the year 1857, been made m
reference to English measure only, using the foot and the grain as the units of length
and weight ; but, for comparison with foreign observations of the Absolute Intensity
of Magnetism, it is desirable that X should be expressed also in reference to French
measure, in terms of the millimétre and milligramme. If an English foot be supposed
equal to « times the millimétre, and a grain be equal to B times the milligramme, then

it is seen that, for the reduction of % and mX to French measure, these must be
multiplied by «* and «’% respectively. Hence X* must be multiplied by é, and X
by \/ g Assuming that the métre is equal to 39'37079 inches, and the gramme
equal to 15°43249 grains, log. ,\/ ‘g— will be found to be = 96637805, and the factor
for reducing the English values of X to French values will be 0°46108 or Q—.i}ggg. The
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values of X in French measure thus derived from those in English measure are given
in the proper table.

§ 10. Ezplanation of the Tables of Indications of the Magnetometers.

The Indications are derived entirely from the measures of the ordinates of the
Photographic Curves, except in a few instances in which the results are marked with
an asterisk, in which case the results are those given by eye-observations, usually
because the photographic process has failed.

Telescope-observations of the Magnetometers have usually been made four times
every day, except on Sundays, on which days two or three observations only have
been taken ; but, though these observations are employed in forming the base lines on
the photographic sheets, their immediate results are not necessarily given in the
Tables.

For each photographic record, a new base-line, representing a convenient reading in
round numbers of the element to which it applies, has been drawn on the sheet.
Then the Assistant, who is charged with the translation of the curve-ordinates into
numbers, remarks the salient points of the curve, or the points which if connected by
straight lines would produce a polygon not sensibly differing from the photographic
curve ; to each of these he applies the pasteboard scale proper for the element under
consideration ; the base of the pasteboard scale determines the time on the time-scale,
and the reading of the pasteboard scale for the point of the photographic curve gives
the quantity which is to be added to the value for the new base-line. The ordinate-
reading so formed is printed without alteration in the Tables. It is particularly to be
remarked that the indications for horizontal force and vertical force are not corrected
Jor tempemt@;re.

In measuring the ordinates of the Vertical Force Curves, the same difficulty that is
mentioned in preceding volumes has still occasionally been felt. Apparently without
cause, the curve is dislocated ; one part being raised above or depressed below the
contiguous part, in the direction of the ordinate, usually by small quantities. In all
cases the displacement is accompanied by vibration, the original position being at the
extremity of the arc of vibration, and the new position being at its center; showing
that there has been no want of delicacy in the movement, and that the change is
precisely the same as would be caused by the quiet application of a small weight upon
one end of the magnet.

In translating the ordinates into numbers on these occasions, two ordinates have
been taken for the same abscissa ; these are connected, in the printed Indications, by
a brace, and the difference of the numbers indicates the amount of the disturbance.
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§ 11. Standard Barometer.

The Barometer is a standard, by Newman, mounted in 1840. It is fixed on the
South wall of the west arm of the Magnetic Observatory. The graduated scale
which measures the height of the mercury is made of brass, and to it is affixed a brass
rod, passing down the inside of one of the upright supports, and terminating in a
conical point of ivory; this point in observation is made just to touch the surface of
the mercury in the cistern, and the contact is easily seen by the reflected and the
actual point appearing just to meet each other. The rod and scale are made to slide
up and down by means of a slow-motion screw. The scale is divided to 0™05.

The vernier subdivides the scale divisions to 0™002; it is moved by a slow-motion
screw, and in observation is adjusted so that the ray of light passing under the back
and front of the semi-cylindrical plate carried by the vernier, is a tangent to the
highest part of the convex surface of the mercury in the tube.

The tube is 0™565 in diameter ; the correction for the effect of capillary attraction
is therefore only + 0™002. The cistern is of glass.

At the bottom of the instrument are three screws, turning in the fixed part of the
support, and acting on the piece in which the lower pivot of the barometer-frame turns,
for adjustment to verticality : this adjustment is examined weekly.

The readings of this barometer are considered to be coincident with those of the
Royal Society’s flint-glass standard barometer.

All observations of this barometer have been corrected for the difference of tempera-
ture of the mercury in the tube at the time of observation from 32°, by the application
of the corrections contained in the table for barometers whose scales are engraved upon
a rod of brass reaching from the level of the mercury to the vernier. (See the report
of the Committee of Physics and Meteorology approved by the Royal Society.)

No correction is required for the difference of capacities of the tube and the cistern ;
for, as the mercury rises or falls in the cistern by the falling or rising of the mercury
in the tube, so the termination of the scale is adjusted to the surface of the mercury
in the cistern, and the distance between the surfaces of the mercury in the cistern and
the tube is at once measured.

The height of the cistern above the mean level of the sea is 159 feet. 'This element
is founded upon the determination of Mr. Lloyd, in the Phil. Trans., 1831 ; theeleva-
tion of the cistern above the brass piece inserted in a stone in the transit-room (to
which Mr. Lloyd refers) being 5%.2™,

The barometer has been read at 21%, O, 3%, 9" (astronomical), on every day, except-
ing on Sundays, and on Good Friday and Christmas Day, on which days fewer obser-
vations have been taken. Every reading has beenreduced to the reading which would.
have been obtained at the temperature 32° of the mercury and scale, by application
of the correction given in Table IL. (pages 82 to 87) of the Report of the Committee

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. e
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of Physics of the Royal Society, The mean of the reduced readings has then been
taken for each civil day, and finally converted into mean daily reading, by application
of the correction inferred from Mr. Glaisher’s paper in the Philosophical Transactions
1848, Part 1.

In the printed record of the barometrical and all other meteorological observations,
the day is to be understood, generally, as defined in civil reckoning.

§ 12. Photogmpizic self-registering Apparatus for continuous Record of the readings
of the Barometer. '

In the description of the Photographic self-registering Apparatus for continuous
Record of Magnetic Vertical Force, the vertical cylinder covered with photographic
paper and revolving in 24 hours is described. North of the surface of this cylinder,
at the distance of about 30 inches, is a large syphon barometer, the bore of the upper
and lower extremities of its arms being about 1'1 inch. A glass float in the quick-
silver of the lower extremity is partially supported by a counterpoise acting on a light
lever (which turns on delicate pivots), so that the wire supporting the float is
constantly stretched, leaving a definite part of the weight of the float to be supported
by the quicksilver. This lever is lengthened to carry a vertical plate of opaque mica
with a small aperture, whose distance from the fulcrum is eight times the distance of
the point of attachmert of the float wire, and whose movement, therefore, is four
times the movement of the column of a cistern-barometer. Through this hole the
light of a lamp, collected by a cylindrical lens, shines upon the photographic paper.

The scale of time is established by means of occasional interruptions of the light,
and the scale of measure is established by comparison with ocasional eye-observations,
exactly-as for the photographic registers of the magnetometers.

This barometer was brought into use in 1848, but its indications were not satis-
factory till the mercury was boiled in the tube by Messrs. Negretti and Zambra on
1853, August 18, since which time they have appeared unexceptionable. Results of
the indications are printed in the Mazima and Minima of the Barometer, near the end
of the Meteorological Results.

§ 13. Thermometers Jor ordinary Observation of the Temperature of the Air and
Euvaporation.

The Dry-Bulb Thermometer, the Wet-Bulb Thermometer, the Maximum Self-
Registering Thermometers, both dry and wet, and the Minimum Self-Registering
Thermometers, dry and wet, all for determination of the temperature of the air and
of evapotration, are mounted on a revolving frame whose fixed vertical axis is planted
in the ground. From the year 1846 to 1863 the post forming the vertical axis was
about 23 feet south (magnetic) of the S.S.E. angle of the south arm of the Magnetic
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Observatory ; in 1863 it was moved to a position about 35 feet south (astronomical)
of the south angle. A frame revolves on this post, consisting of a horizontal board
as base, of a vertical board projecting upwards from it connected with one edge of the
horizontal board, and of two parallel inclined boards (separated about three inches)
connected at the top with the vertical board, and at the bottom with the other edge
of the horizontal board. The outer inclined board is covered with zinc. The air
passes freely between all these boards.

The dry and wet-bulb thermometers are attached to the outside, and near the
center of the vertical board ; the maximum and minimum thermometers for air towards
one vertical edge, and those for’ éV@poration towards the other vertical edge, with their
bulbs at almost the same level, and near to those of the dry and wet-bulb thermo-
meters; their bulbs are about 4 feet above the ground and projecting from 2 inches
to 3 inches below the horizontal board. Above the thermometers is a small projecting
roof to protect them from rain. The frame is always turned with the inclined side
towards the sun. It is presumed that the thermometers are thus sufficiently pro-
tected. ‘

The graduations of all the thermometers used in the Royal Observatory rest
fundamentally upon those of a Standard Thermometer, the property of Mr. Glaisher,
which derives its authority from comparison with original thermometers constructed
by the late Rev. R. Sheepshanks about the years 1840-1843, in the course of his
preparations for the construction of the National Standard of Length. The whole of
the radical determinations of Freezing Point, Boiling Point, and Subdivision of Volume
of Tube, were made by Mr. Sheepshanks with the utmost care : it is believed that these
were the first original thermometers that had been constructed in England for many
years. Mr. Glaisher’s thermometer has been used as the standard of reference for all
the thermometers used in the Royal Observatory since 1840.

The Dry-Bulb Thermometer is by Newman. The corrections required for its
readings, as found by comparison with the standard above-mentioned, are as
follows :—

Below 32 , subtract 0°5
Between 32 and 4:3 ......................... 06
“ 44and 47 ..l o'y
48and 56 .......ciiiiiiiiiiienien, o'g

57and 61 ......cviiiiiiiiiinaiaaaas 1'1

62and 74 .....iiiiiiiiiiiiiieaaaes 1'3

75and 80 ......c..ieeiiiieiiiiien 1-5

8rand 86 .......c0iiiiiiiieiiaenen 1°8

87and g5 ..ottt 2'0

96 and 100 ... .vvvviiiiiiirinirreans 2°2
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The Wet-Bulb Thermometer is by Negretti and Zambra. Its bulb is of the same
size as that of the Dry-Bulb Thermometer. A piece of muslin is wrapped round the |
bulb, and a skein of cotton is led from it into a cup of rain-water, by which it is
maintained in a state of moisture. In frosty weather the muslin is moistened some
time before each observation. The corrections which the readings of this thermometer
are found to require are as follows:

)

Below 32 o subtract o4
Between 32 and 36 ........iiiiiiiiiiiiienann o3
37and 40 ...ttt o2
41and 55 L ....iiiiiiieei i o'1
56and 75 .. .iiiiiiiii et o'o
Above 75 add o.1

The eye-readings of the dry-bulb and wet-bulb thermometers have usually been
taken at the hours (astronomical reckoning) 21%, 0%, 3% 9", and corrected by appli-
cation of the numbers given above; then their mean has been taken, and a cor-
rection applied, in order to obtain the true diurnal mean. This correction is
derived from the numbers in Mr. Glaisher’s paper in the Philosophical Transactions
for 1848.

The dew-point has been inferred exclusively from the simultaneous observations of
the dry-bulb and wet-bulb thermometers, by multiplying the difference between the
readings of these thermometers by a factor peculiar to the temperature of the
air, and subtracting the product from the reading of the dry-bulb thermometer.
These factors have been found by Mr. Glaisher from the comparison of a great
number of dew-point determinations, obtained by use of Daniell’s hygrometer, with
simultaneous observations of dry-bulb and wet-bulb thermometers. The first part of
this investigation was published in full, in the volume for 1844, pages 67-72; it was
based upon all the observations made up to that time. Subsequently, the comparison
was extended to include all the simultaneous observations of these instruments made
at the Royal Observatory, Greenwich, from 1841 to 1854, with some observations
taken at high temperatures in India, and others at low and medium temperatures at
Toronto. The results at the same temperature were found to be the same at these
different localities, so far as the climatic circumstances permitted comparison. (See
Glaisher's Hygrometrical Tables, 3rd Edition). The following table exhibits the
result of the entire comparison; it has been used in forming the dew-points in the
present volume.
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TaBLE or Factors by which the DIFFERENCE of READINGS of the Dry-Burs and Wer-BuLe THER-
MOMETERS is to be MULTIPLIED in order to PRODUCE the DIFFERENCE between the READINGS of the
Dry-Burs and DEw-PoINT THERMGMETERS.

Reading of Reading of Reading of Reading of
Dry-bulb Factor. Dry-bulb Factor. Dry-bulb Factor. Dry-bulb Factor.
Thermometer. Thermometer. Thermometer. : Thermometer.

10 878 33 301 56 1°94 79 1'69
I 878 34 2°77 57 1'92 8o 1°68
12 8:78 | - 35 2°60 58 1°go 81 168
13 877 36 250 59 1'89 82 1°67
14 876 37 2°42 6o 1°88 83 1°67
15 8:75 38 2°36 61 187 84 1°66
16 870 39 2'32 62 1°86 85 1'65
17 862 40 2°2) 63 1'85 86 1'65
18 850 41 2'26 64 1°83 87 1°64
19 834 42 223 65 182 88 164
20 814 43 2°20 66 1°81 89 1'63
21 7'88 44 2718 67 180 90 1°63
22 760 45 2716 68 1'79 91 1°62
23 728 46 2'14 69 178 92 1'62
24 6°92 47 2°12 70 1°77 93 1°61
25 653 48 2°10 71 1°76 94 1'60
26 608 49 2°08 72 1'75 95 1'60
27 561 50 2'06 73 1°74 g6 1'59
28 512 51 2°'04 74 1°73 97 1'5g
29 4°63 52 2°02 75 1°72 98 1'58
30 415 53 2°00 76 1°71 99 158
31 370 54 1°98 77 1'70 100 1°57
32 332 55 1°96 78 1'69

The maximum self-registering thermometer is a mercurial thermometer, of the
- construction invented by Messrs. Negretti and Zambra. There is a small detached
piece of glass in the tube, just above a bent part of the tube (near the bulb), through
which the piece of glass cannot pass down. The column of mercury in rising lifts
the glass up and passes freely ; but in descending it is unable to pass the glass, and
the lower mass of mercury descends, leaving a vacant space below the glass, and
leaving a portion of the mercury above it. The piece of glass operates as an efficient
valve. The graduation of this thermometer is sensibly correct. There is a similar
thermometer for the maximum wet-bulb reading ; its readings are too high by 0°:4.

The minimum self-registering thermometer is an alcohol thermometer, of the con-
struction known as Rutherford’s. A sliding glass index allows the alcohol in rising to
pass above it, but is drawn down by the peculiar action of the upper surface of the
fluid when it sinks. The readings of that which gives the minimum temperature of
the air require an additive correction 0°*5; those of the minimum wet-bulb temperature
require corrections varying from --2°2 at 24° to —0°2 at 71°.

The numbers in the printed columns of Mean Daily Value of Dry Thermometer
are found by combining two numbers derived from different sources. One is the
corrected mean of four observations taken in the day, as is described above. The
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other is the mean of the maximum and minimum corrected by a small quantity de-
pending on the month, given in Mr. Glaisher’s paper. The adopted mean temperature
is the mean of those two numbers, weights being given proportional to the number of
observations from which they are derived.

For the Mean Daily value of Dew Point, the dew-point is found from the obser-
vations at 21% 0 3% 9" in the manner above described, and by use of the table of
factors given above, and the mean of these dew-points is corrected by a number given
in the paper in the Philosophical Transactions 1848,

§ 14. Photographic self-registering Apparatus for continuous Record of the Readings
of the Dry-Bulb and Wet-Bulb Thermometers.

About 28 feet south (magnetic) of the south-east angle of the south arm of the
Magnetic Observatory, and about 25 feet east of the thermometers for eye-observations,
is a shed 10 feet square, standing upon posts 9 feet high, under which are placed
the photographic thermometers, the dry-bulb thermometer towards the east, and the
wet-bulb thermometer towards the west. The bulbs of the thermometers are eight
inches in length, and 0°4 inch internal bore, and their centers are about 4 feet above
the ground. The bulb of one of the thermometers is covered with muslin throughout
its whole length, which is kept moist by means of capillary passage of water along
cotton wicks leading to a vessel filled with water.

There are small adjustments admitting the raising or dropping of the thermometers,
so that the register of their changing readings may be on a conveunient part of the
paper. The thermometer frames are covered by plates having longitudinal apertures,
so narrow, that any light which may pass through them is completely, or almost com- "
pletely, intercepted by the broad flat column of mercury in the thermometer-tube.
Across these plates a fine wire is placed at every degree; and at the decades of the
degrees, and also at 32°, 52°, and 72° a coarser wire is placed. A gas lamp is placed
about 9 inches from each thermometer (east of the dry bulb and west of the wet bulb),
and its light, condensed by a cylindrical lens, whose axis is vertical, shines through
the thermnoineter-tube above the surface of the mercury, and forms a well-defined line
of light upon the photographic paper, which is wrapped around the cylinder. As the
cylinder revolves under this light, it receives a broad sheet of photographic trace,
whose breadth (in the direction of the axis of the cylinder) varies with the varying
height of the mercury in the thermometer-tube. The light in its passage is intercepted
by the wires placed across the tube at every degree, and there are, therefore, left upon
the paper corresponding lines in which there is no photogenic action.

The cylinder revolves in 48 hours ; the daily photographic traces of the two ther-
mometers are thus simultaneously registered on opposite sides of the cylinder without
intermixing. The length of the cylinder is 13} inches, and its circumference is 19

inches.
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§ 15. Thermometers for Solar Radiation and Radiation to the Sky.

The thermometer for Solar Radiation is placed in an open box about 10 feet south
of the south-west angle of the south arm of ‘the Magnetic Observatory. The box is
about 13 inches high; the bulb of the thermometer is about 10 inches above the
bottom of the box, fully exposed to the sun’s rays.

The thermometer is a self-registering maximum mercurial thermometer of Negretti
and Zambra’s construction ; its bulb is blackened, and enclosed in a glass sphere from
which the air has been exhausted. Its graduations are correct, and the numbers in-
serted in the tables are those read from the instrument without alteration. The ther-
mometer is read at 9" a.m., noon, 3" p.m., and occasionally at 9" p.m.; the highest of
these readings is adopted as the maximum for the day.

Near to this thermometer, within the same box, and at the same height, is placed
a thermometer with blackened bulb, which is not enclosed in an exhausted sphere.
An instrument of this form and in this position was exclusively used to the year
1859. Simultaneous readings of both instruments are now taken, with the view of
rendering the series of observations which terminated in 1859 (made with exposed
bulb) comparable with that which commenced in 1859, and is still continued (made
with bulb inclosed in an exhausted sphere).

The thermometer for radiation to the sky is placed about 12 feet west of the
Solar Radiation thermometer, with its bulb resting on short grass, and fully exposed to
the sky. It is a self-registering minimum spirit thermometer of Rutherford’s con-
struction, made by Negretti and Zambra. Its graduation is correct, and the numbers
inserted in the table are those read from the scale without alteration. It is read every
day at 9"a.m., and occasionally at 9" p.m.

This thermometer was out of order on February 9, 13, 16, April 28, May 6, 19,
22, 29, June 19, July 1, 4, 17, August 26, September 7, and December 31.

§ 16. Thermometers sunk below the Surface of the Soil at different Depths.

These thermometers were made by Messrs. Adie of Edinburgh, under the immediate
superintendénce of Professor (now Principal) J. D. Forbes. The graduation was made
by Professor Forbes himself. \

The thermometers are four in number. They are all placed in one hole in the
ground, the diameter of which in its upper half is 1 foot, and in its lower half about 6
inches. Each thermometer is attached in its whole length to a slender piece of wood,
which is planted in the hole with it. The place of the hole is 20 feet south of the
extremity of the south arm of the Magnetic Observatory, and opposite the center of
its south front.
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The soil consisted of beds of sand ; of flint-gravel with a large proportion of sand;
and of flints with a small proportion of sand, cemented almost to the consistency of
pudding-stone. Every part of the gravel and sand extracted {from the hole was
perfectly dry.

The bulbs of the thermometers are cylindrical, 10 or 12 inches long and 2 or 3
inches in diameter. The bore of the principal part of the tubes, from the bulb to the
graduated scale, is very small. In that part to which the scale is attached, the tube is
larger. ‘

The thermometer No. 1 was dropped into the hole to such a depth that the center
of its bulb was 24 French feet (25'6 English feet) below the surface: then dry sand
was poured in till the hole was filled to nearly half its height. Then No. 2 was
dropped in till the center of its bulb was 12 French feet below the surface; No. 3 and
No. 4 till the centers of their bulbs were respectively 6 and 3 French feet below the

~surface ; and the hole was then completely filled with dry sand. The upper parts of
the tubes, carying the scales, were left projecting above the surface: No. 1 by 27-5
inches, No. 2 by 280 inches, No. 3 by 30°0 inches, and No. 4 by 32:0 inches. Of
these lengths, the parts 85, 10°0, 110, and 14-5 inches, respectively are tube with
narrow bore.

The projecting parts of the tubes are protected by a wooden case or box fixed to
the ground ; the sides of the box are perforated with numerous holes, and it has a
double roof. In the North face of this box is a large plate of glass through which the
thermometers are read. Within the box are two smaller thermometers one (No. 5)
whose bulb is sunk one inch in the ground, and one (No. 6) whose bulb is in the free
air nearly in the center of the box.

The fluid of the four long thermometers is alcohol tinged with a red colour.

The values of 1° on the scales of Nos. 1, 2, 3 and 4, are respectively 2™, 11, 0™9,
and 0™55 ; and the ranges of the scales, as first mounted, were, 43°:0 to 57°7, 42°-0
to 56°8, 39°°0 to 57°'5, and 34°2 to 64°5.

These ranges for Nos. 2, 3, and 4, were found to be insufficient in some years,
particularly those of Nos, 3 and 4, or the thermometers sunk to the depth of 6 feet
and 3 feet.

In 1857, June 22, Messrs. Negretti and Zambra removed from Nos. 3 and 4 a
quantity of fluid corresponding to the extent of 5° on their scales, and the scales of
these two thermometers were lowered by that linear extent, making the readings the
same as before.

In subsequent years it was found that the amount of fluid removed was somewhat
too great, for now at the lower end of the scale the 6-foot thermometer sometimes falls
below the limit of its scale or 43}°; and the 3-foot thermometer below 397 ; in which
cases the alcohol sinks into the capillary tube.

The readings at the early part of the series were at times defective at high tempera-
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tures, but always complete at low temperatures ; now, they are always complete at
high temperatures, and are at times defective at low temperatures. The two combined
bowever, will enable us to complete all readings.

These thermometers are read once a day, at noon, and the readings appear in the
printed volumes as read from their scales without correction.

§ 17. Thermometers immersed in the Water of the Thames.

The self-registering maximum and minimum thermometers for determining the
highest and lowest temperatures of the water of the Thames are by Messrs. Negretti
and Zambra, and are observed every day at 10 a. m.

A strong wooden trunk is firmly fixed to the side of the Dreadnought Hospital
Ship, about 5 feet in length, and closed at the bottom ; the bottom and the sides, to
the height of 3 feet, are perforated with a great number of holes, so that the water
can easily flow through ; the thermometers are suspended within this trunk co as to
be about 2 feet below the surface of the water, and 1 foot from the bottom of the

trunk.
The regular observations are made under the superintendence of the Medical Officers

of the Ship.
These thermometers were out of order on August 7 and 8.

§ 18. Osler's Anemometer.

This anemometer is self-registering: it was made by Newman, but has received
several changes since it was originaily constructed. A large vane, which is turned by
the wind, and from which a vertical spindle proceeds down nearly to the table in the
north-western turret of the ancient part of the Observatory, gives motion by a pinion
upon the spindle to a rackwork carrying a pencil. This pencil makes a mark upon a
paper affixed to a board which is moved uniformly in a direction transverse to the
direction of the rack-motion. The movement of the board is effected by means of a
rack connected with the pinion of a clock. The paper has lines printed upon it
corresponding to the positions which the pencil must take when the direction of the
vane is N., E., S., or W.; and also has transversal lines corresponding to the positions
of the pencil at every hour. The first adjusﬁnent for azimuth was obtained by
observing from a certain point the time of passage of a star behind the vane-shaft, and
computing from that observation the azimuth ; then on a calm day drawing the vane
by a cord to that position, and adjusting the rack, &c., so that the pencil position on
the sheet corresponded to that azimuth.

For measuring the pressure of the wind, the shaft of the vane carries a plate one foot

square, which is supported by horizontal rods sliding into grooves, and is urged in opposi-
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. f
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tion to the wind by three springs, so arranged that only one comes into play when the
wind is light, and the others necessarily act in conjunction with the first as the plate
is driven further and further by the force of the wind. A cord from this plate passes
over a pulley, and communicates with a copper wire passing through the center of the
spindle, which at the bottom communicates with another cord passing under a pulley
and held in tension by a slight spring: and by this a pencil is moved transversely to
the direction in which the paper fixed to the board is carried by the clock. Lines are
printed upon the paper corresponding to different values of the pressure; the intervals
of these lines were adjusted by applying weights of 1 1b., 2 lbs., &c., to move the
pressure-plate in the same manner as if the wind pressed it.

A fresh sheet of paper is applied to this instrument every day at 22" mean solar
time.

§ 19. Whewell's Anemometer.

Although this instrument was actually read in the year 1863 and some results derived
from it were published in weekly reports to the Registrar General, yet, as no obser-
vations are published in the present volume it appears unnecessary here to describe it
at length. A full description of it, and a comparison of its results with those of Robin-
son’s Anemometer (to be mentioned immediately) will be found in the Introduction
1862, pages xlix, 1, 1i, and lii.

§ 20. Robinson’s Anemometer.

This anemometer is self-registering, and was made by Messrs, Negretti and Zambra
on the principles described by Dr. Robinson in the Transactions of the Royal Irish
Academy, vol xxii. It is furnished wlth four hemispherical cups [each being 3:75
inches in diameter], attached to the extremities of two arms at right angles to each
other, and revolving in a horizontal plane by the excess of pressure of the wind on
their concave over that on their convex surfaces. _

The distance between the centers of opposite cups is 13'45 inches, and their centers
describe 4224 inches in each revolution, indicating, according, to the theory, a hori-
zontal movement of the air of 12672 inches for each revolution, and of one mile for
500 revolutions. The accuracy of this theory was verified by experiments made in
1860 (to be described immediately). The horizontal arms are connected with a
vertical spindle, upon which is an endless screw, working in a toothed wheel connected
with a train of wheels, furnished with indices capable of registering one mile and
decimal multiples of a mile up to 1,000 miles, The instrument is read every day
at 22",

In the year 1860, on July 3, 4; and 13, experiments were made in Greenwich Park
to ascertain the correctness of the theory of Robinson’s anemometer ; the point to be
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verified being that the scale of the instrument, founded on the supposition that the
horizontal motion of the air is about three times the space described by the centers of
the cups, is correct.

A post about 5 feet high with a vertical spindle in the top was erected, and on this
spindle turned a horizontal arm, carrying at the extremity of its longer portion
Robinson’s anemometer, and on its shorter portion a counterpoise. The distance from
the vertical spindle of the post to the vertical axis of the anemometer was 17% 87,
The reading of the dial was taken, and then the arm was made to revolve in the
horizontal plane 50 or 100 times, an attendant counting the number of revolutions,
and the reading of the dial was again taken. In this manner 1,000 revolutions were
made in the direction N.E.S.W.N., and 1,000 revolutions in the direction N.W.S.E.N.
In some of' the experiments the air was sensibly quiet, and in others there was a little
wind ; the result was,

For a movement of the instrument through one mile,

Beam revolving N.E.S.W. (opposite to the direction of rotation of the } 115 was registered
Anemometer-Cupl) «.eee e iv ittt ittt

Beam revolving N.W.S.E. (in the same direction as the Anemometer- 09 .
CUPS) 44 e varvvnsesannnnnnnssssonnsessnssysessarsnsesnnnnes 7 was registered

The results from rapid revolutions and from slow revolutions were sensibly the

same.
This may be considered as confirming in a very high degree the accuracy of the

theory.
§ 21. Rain Gauges.

The rain-gauge connected with Osler’s anemometer is 50 feet 8 inches above the
ground, and 205 feet 6 inches above the mean level of the sea. It exposes to the
rain an area of 200 square inches (its horizontal dimensions being 10 by 20 inches).

The collected water passes through a tube into a vessel suspended in a frame by
spiral springs, which lengthen as the water increases, until 0-24 of an inch is collected
in the receiver ; it then discharges itself by means of the following modification of the
syphon. A copper tube, open at both ends, is fixed in the receiver, in a vertical
position, with its end projecting below the bottom. Over the top of this tube a larger
tube, closed at the top, is placed loosely. The smaller tube thus forms the longer
leg, and the larger tube the shorter leg of a syphon. The water, having risen to the
top of the smaller tube, gradually falls through it into the uppermost portion of a
tumbling bucket, fixed in a globe under the receiver. When full, the bucket falls over,
throwing the water into a small pipe at the lower part of the globe ; the water com-
pletely fills the bore of the pipe; its descent causes an imperfect vacuum in the globe,
sufficient to cause a draught in the longer leg of the syphon, and the whole contents
run off. After leaving the globe; the water is received in a pipe attached to the

f2
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building, which carries it away. The springs then shorten and raise the receiver.
The ascent and descent of the water-vessel move a radius-bar which carries a pencil;
and this pencil makes a trace upon the paper carried by the sliding-board of the self-
registering anemometer. :

The scale of the printed paper was adjusted by repeatedly filling the water-vessel
until it emptied itself, then weighing the water, and thus ascertaining its bulk, and
dividing this bulk by the area of the surface of the rain receiver.

A second gauge, with an area 77 square inches nearly, is placed close to the pre-
ceding, the receiving surface of both being on the same horizontal plane.

A third gauge is placed on the roof of the Octagon room, at 38 feet 4% inches
above the ground, and 193 feet 2% inches above the mean level of the sea. It is a
simple cylinder gauge, 8 inches in diameter and about 50} inches in area. The height
of the cylinder is 134 inches ; at the depth of 1 inch from the top within the cylinder
is fixed a funnel (an inverted cone) of 6 inches perpendicular height ; with the point
of this funnel is connected a tube, } of an inch in diameter, and 1} inch in length ;
2 of an inch of this tube is slightly curved, and the remaining 4 of an inch is bent
upwards, terminating in an aperture of § of an inch. By this arrangement, the last
few drops of water remain in the bent part of the tube, and the water is some days
evaporating. 'The upper part of the funnel or bore of the cone is connected with a
brass ring, which has been turned in a lathe, and this is connected with a circular
piece 6 inches in depth, which passes outside the cylinder, and rests in a water joint,
attached to the inner cylinder, and extending all round. i

A fourth gauge is placed on the top of the Library ; it is a funnel, whose diameter
is 6 inches ; its exposed area is 28} inches nearly. The water passes into a cylinder,
from which it is poured into a circular vessel, the diameter of which is 3} inches; and
therefore 34 inches of this corresponds to 1 inch of rain. The receiving surface
of the gauge is 22 feet 4 inches above the ground, and 177 feet 2 inches above the
mean level of the sea.

A fifth gauge is planted on the roof of the Photographic Thermometer stand, 10 feet
above the ground, and 164 feet 10 inches above the mean level of the sea. Its con-
struction is the same as that of the third gauge.

A sixth gauge is a self-registering rain-gauge on Crosley’s construction, made by
Watkins and Hill. The surface exposed to the rain is 100 square inches. The
collected water falls into a vibrating bucket, whose receiving concavity is entirely
above the center of motion, and which is divided into two equal parts by a partition
whose plane passes through the axis of motion. The pipe from the rain-receiver ter-
minates immediately above the axis. Thus that part of the concavity which is highest
is always in the position for receiving water from the pipe. When a certain quantity
of water has fallen into it, it preponderates, and, falling, discharges its water into a
cistern below ; then the other part of the concavity receives the rain, and after a time
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preponderates. Thus the bucket is kept in a state of vibration. To its axis is
attached an anchor with pallets, which acts upon a toothed wheel by a process exactly
the reverse of that of a clock-escapement. This wheel communicates motion to a train
of wheels, each of which carries a hand upon a dial-plate; and thus inches, tenths, and
hundredths are registered. Sometimes, when the escapement has obviously failed, the
water which has descended to the lower cistern has again been passed through the
gaugg, in order to enable an assistant to observe the indication of the dial-plates with-
out fear of an imperfection in the machinery escaping notice. The gauge is placed
on the ground, 21 feet South of the Magnetic Observatory, and 156 feet 6 inches
above the mean level of the sea. \ ,

The seventh and eighth gauges are placed near together, about 16 feet south of
the Magnetic Observatory, 5 inches above the ground, and 155 feet 3 inches above
the mean level of the sea. They are similar in construction and area to No. 3. These
cylinders are sunk about 8 inches in the ground.

All these gauges, except No. 7, are read at 22" daily ; in addition, Crosley’s gauge
and No. 8 are read daily at " p.m., and No. 7 at the end of each month only, to
check the summation of the daily readings of No. 8.

Gauges Nos. 1, 2, 3, 5, 8 were made by Messrs. Negretti and Zambra; No. 4 by
Troughton ; No. 6 by Watkins and Hill; and No. 7 is an old gauge.

§ 22. The Actinometer.

The Actinometer used in former years is described in the Introduction to the
Magnetical and Meteorological Observations, 1847. It has not been used for several
years, and will probably require some modifications before it is again used.

§ 23. Electrical Apparatus.

The electrical apparatus consists of two parts, namely, the Moveable Apparatus,
which is connected with a pole nearly 80 feet high planted 2 feet East of the north-
east angle of the north arm of the Magnetic Observatory (before its extension in 1862) ;
and the Fixed Apparatus, which is mounted in a projecting window in the ante-room
of the Magnetic Observatory. )

On the top of the pole is fixed a projecting cap, to which are fastened the ends of
two iron rods, which terminate in a pit sunk in the ground, and are kept in tension by
attached weights. 'These rods are to guide the moveable apparatus in its ascents and
descents. Near the bottom of the pole is fixed a windlass; the rope upon which it
acts passes over a pulley in the cap, and is used to raise the moveable apparatus, which
when raised to the top is suspended on a hook.
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The moveable apparatus consists of the following parts:—A plank in a nearly
vertical position is attached to perforated iron bars, which slide upon the iron rods
On the upper part of this plank is a cubical box. The box incloses a stout pillar
of glass, having a conical hollow in its lower part. In the bottom of the box there
is a large hole through which a cone of copper passes into the conical hollow of the
glass pillar. In a space below the box a gas-lamp is placed, by the flame of which
the copper cone and the lower part of the glass pillar are kept in a state of wafmth.
A copper wire is fastened round the glass pillar ; its end is carried to a similar glass
pillar, warmed in the same manner, near the north-western turret of the Octagon room ;
by this wire, whose length is about 400 feet, the atmospheric electricity is collected.
To this wire, near the box, is attached another copper wire 01 inch in diameter, and
about 73 feet long, at the end of which is a hook; a loaded brass lever connected
with the fixed apparatus presses upon this hook, and thus keeps the wire in a state of
tension, and at the same time establishes the electrical communication between the
long horizontal wire and the fixed apparatus.

The fixed apparatus consists of these parts:—A glass bar, nearly 3 feet long, and
thickest at its middle, is supported in a horizontal position, its ends being fixed in pieces
of wood projecting downwards from the roof of the window. Near to each end is placed
a small gas-lamp, whose chimney encircles the glass, and whose heat keeps the glass in
a state of warmth proper for insulation. A brass collar surrounds the center of the
glass bar; it carries one brass rod, projecting vertically upwards through a hole in the
roof of the window-recess, to which rod are attached a small umbrella and the loaded
lever above-mentioned ; and it carries another rod projecting vertically downwards, to
which is attached a horizontal brass tube in an East and West direction. On the North
and South sides of this tube there project four horizontal rods, through the ends of which
there pass vertical rods, which can be fixed by screws at any elevation ; these are
placed in connexion with the electrometers, which rest on the window seat.

The electrometers during the year 1863 consisted of a Double Gold Leaf Electro-
meter of the ordinary construction ; two Volta’s Electrometers, denoted by Nos. 1 and
2; a Henley’s Electrometer ; a Ronald’s Spark Measurer ; a Dry-pile Apparatus ; and
a Galvanometer, '

Volta 1 and Volta 2 are of the same construction ; each is furnished with a pair of
straws 2 Paris inches in length; those of the latter being much heavier than those of
the former : each instrument is furnjshed with a graduated ivory scale, whose radius i
2 Paris inches, and it is graduated into half Paris lines. In the original construction
of these instruments it was intended that each division of No. 2 should correspond to
five of No. 1: the actual relation between them has not yet been determined by
observations at the Royal Observatory. The straws are suspended by hooks of fine
copper wire to the suspension-piece, and they are at the distance of half a line from
each other. ' ‘ ' o S
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Henley’s Electrometer is supported on the West end of the large horizontal tube by
means of a vertical rod fixed in it. On each side of the upper part of this rod is
affixed a semicircular plate of ivory, whose circumference is graduated ; at the centers
of these ivory plates two pieces of brass are fixed, which are drilled to receive fine
steel piyots, carrying a brass axis, into which the index or pendulum is inserted; the
pendulum terminates with a pith ball. 'The relation between the graduations of this
instrument and those of the other electrometers has not been determined. This
instrument has seldom been affected till Volta 2 has risen to above 100 divisions
of its scale.

The spark measurer is similar in its construction to that at the Observatory at Kew.
It consists of a vertical sliding rod terminated by a brass ball, which ball can be
brought into contact with one of the vertical rods before referred to, also terminating
in a ball ; and it can be moved from it or towards it by means of a lever, with a
wooden handle. During the operation of separating the balls, an index runs along a
graduated scale, and exhibits the distance between the balls, and this distance
measures the length of the spark.

The electrometers and the spark-measurer were originally constructed under the
superintendence of Francis Ronalds, Esq., but have since received small alterations.

The dry-pile apparatus was made by Watkins and Hill ; it is placed in connexion
with the brass bar by a system of wires and brass rods. The indicator, which
vibrates between the two poles, is a small piece of gold leaf. This instrument is very
delicate, and it indicates at once the quality of the electricity. When the inclination
of the gold leaf is such that it is directed towards the top of either pile, it remains
there as long as the quantity of electricity continues the same or becomes greater: the
position is sometimes expressed in the notes by the words ¢ as far as possible.” The
angle which the gold leaf makes with the vertical at this time is about 40°.

The galvanometer was made by Gourjon of Paris, and consists of an astatic needle,
composed of two large sewing needles, suspended by a split silk fibre, one of the
needles of the pair vibrating within a ring formed by 2,400 coils of fine copper wire.
The connexions of the two portions of wire forming these 2,400 coils are so arranged
that it is possible to use a single system of 1,200 coils of single wire, or a system of
1,200 coils of double wire, or a system of 2,400 coils of single wire : in practice the last
has always been used. A small ball communicating by a wire with one end of the coils
is placed in contact at pleasure with the electric conductor, and a wire leading from
the other end of the coil communicates with the earth. An adjustible circular card,
graduated to degrees, is placed immediately below the upper needle ; the numeration
of its divisions proceeds in both directions from a zero. One of these directions is
distinguished by the letter A, and the other by the letter B; and the nature of the
indication represented by the deflection of the needle towards A or towards B wil] be
ascertained from the following experiment. A voltaic battery being formed by means
of a silver coin and a copper coin, having a piece of blotting paper moistened with
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saliva between them: when the copper touches the small ball, and the wire which
usually communicates with the earth is made to touch the silver, the needle turns
towards A ; when the silver touches the small ball, and the wire is made to touch the
copper, the needle turns towards B. '

§ 24. Explanation of the Tables of Meteorological Observations.

The mean daily value of the difference between dew-point temperature and. air-
temperature is the difference between the two numbers in the sixth and seventh
columns. The Greatest and Least are the greatest and least among the differences
corresponding to the times of observation in the civil day, or they are found from the
absolute maxima and minima, as determined by comparing the observations of the
self-registering wet-bulb thermometers with those of the self-registering dry-bulb
thermometers.

~ The difference between the mean temperature for the day and the mean for the
same day of the year on an average of forty-three years, is found by comparison with
a table of results deduced by Mr. Glaisher from forty-three years’ observations, made
at the Royal Observatory, ending 1856.

Little explanation of the results deduced from Osler’s Anemometer appears to be
necessary. It may be understood generally that the greatest pressure occurred in
gusts of short duration.

Robinson’s Anemometer is read off every day at 22 (10" a.m.).

The register of rain is read at 9" p.m. from the Cylinder Rain-gauge partly sunk in
the ground, described above as the ¢ eighth.” If, however, there appears to be any
doubt as to the correctness of the results, reference is made to a Rain-gauge of similar
construction and placed near to it, called above the “seventh.”

For understanding the divisions of time under the heads of Electricity and Weather,
the following remarks are necessary :—The day is divided by columns into two parts
(from midnight to noon, and from noon to midnight), and each of these parts is
roughly subdivided into two or three parts by colons (:). Thus, when there is a single
colon in the first column, it denotes that the remarks before it apply (roughly) to the
interval from midnight to 6 a.m., and those following it to the interval from 6 A.M. to
noon. When there are two colons in the first column, it is to be understood that the
twelve hours are divided into three nearly equal parts of four hours each. And
similarly for the second column.

The following is the explanation of the notation employed for record of electrical
observations, it being premised that the quality of the Electricity is always to be sup-
posed positive when no indication of quality is given :—

m ...  moderate Sp ... sparks

g cur. denotes galvanic currents ’ s denotes strong
N ... nmegative I vV ... wvariable

P .es  positive w .. weadk.
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The duplication of the letter denotes an intensity of the modification described :

thus, s s is very strong; v v, very variable.

The Clouds and Weather are described generally by Howard’s Nomenclaturé ; the
figure denotes the proportxon of sky covered by clouds, the whole sky bemg repre-

sented by 10. The notation is as follows :

a denotes aurora borealis

ca ..
ci-cd ...
ci-s

CU e
CU-S vee
d ..
hd ...
f
sl-f ...
th-f ...
fr ...
glm ...
gt-glm..
h-fr

h

hl
so-ha...
| S
li-el ...
lu-co ...
lu-ha ...

thr ...
oC-I ...
fr-r

cirrus
cirro-cumulus
cirro-stratus
cumulus
cumulo-stratus
dew
heavy dew
Jog
slight fog
thick fog
Jrost "
gloom

great gloom
hoar frost
haze

hail

solar halo
lightning
light clouds
lunar corona
lunar halo
meteor
meteors
nimbus

rain

thin rain
occasional rain
Jrozen rain

h-r denotes Aeavy rain

shs-r showers of rain

c-r ... continued rain

c-h-r continued heavy rain
m-r misty rain

fr-m-r Jrequent misty rain
sl-r oo Slight rain

h-shs ... ‘leavy showers

fr-shs Jrequent showers
fr-h-shs ... frequent heavy showers
li-shs ... [light showers

oc-shs occasional showers
sq squall

sqs squalls

fr-sqs Jrequent squalls

h-sqs heavy squalls

fr-h-sqs ... frequent heavy squalls
sc .. SCUd

li-sc ... [light scud

sl oo Sleet

sn Snow

sl-sn slight snow

s stratus

t eee thunder

t-s thunder storm

v e variable

w wind

st-w ... strong wind

The foot-notes show the means and extremes of readings, and their departure in
each month from average values, as found from the preceding Twenty-two Years
those relating to Humidity have been calculated from the Second

Observations ;

Edition of Glaisher’s Hygrometrical Tables.

GrEENwICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. . g
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§ 25. Details of the Chemical Opemtz;ons for the Photographic Records.

Mr. Glaisher has drawn up the following account of the Chemical Processes
employed in the Photographic Operations for the self-reglstratlon of the Magnetical
and Meteorological Indications. '

CuemicAL PreEPARATION AND TREATMENT oF THE ProToGrAPHIC PAPER For PRIMARIES.

The paper used is similar to that made by Whatman ; it is made by his successor
Hollingsworth ; it is strong and of even texture, and is prepared expressly for Photo-

graphic purposes.

First Operation.— Preliminary Preparation of the Paper.

- The chemical solutions used in this process are the following :—

(1.) Sixteen grains of Iodide of Potassium are dissolved in one ounce of distilled
water. '

(2.) Twenty-four grains of Bromide of Potassium are dissolved in one ounce of
distilled water.

(3.) When the crystals are dissolved, the two solutions are mixed together, forming
the iodising solution. The mixture will keep through any length of time. Imme-
diately before use, it is filtered through filtering paper.

A quantity of the paper, sufficient for the consumption of several Weeks, is treated
in the following manner, sheet after sheet.

The sheet of paper is pinned by its four corners to a horizontal board. Upon the
paper, a sufficient quantity (about 50 minims, or ;% of an ounce troy) of the
iodising solution is applied, by pouring it upon the paper in front of a glass
rod, which is then moved to and fro till the whole surface is uniformly wetted
by the solution. Or, the solution may be evenly distributed by means of a
camel’s hair brush. '

The paper thus prepared is allowed to remain in a horizontal position for a few
minutes, and is then hung up to dry in the air; when dry, it is placed in a drawer,
and may be kept through any length of time.

Second Operation.—Rendering the Paper sensitive to the Action of Light.

A solution of Nitrate of Silver is prepared by dissolving 50 grains of crystallized
Nitrate of Silver in one ounce of distilled water. In hot weather a few drops of
Acetic Acid are added.
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- Then the following operation is performed in a room illuminated by yellow light.
The paper is pinned as before upon a board somewhat smaller than itself, and
(by means of a glass rod, as before,) its surface is wetted with 50 minims of
the nitrate of silver solution. It is allowed to remain a short time in a
horizontal position, and, if any part of the paper still shines from the presence
of a part of the solution unabsorbed into its texture, the superfluous fluid is
taken off by the application of blotting paper.

The paper, still damp, is immediately placed upon the interior glass cylinder, and
is covered by the exterior glass cylinder, and the united cylinders are mounted upon
the revolving apparatus, to receive the spot of light formed by the mirror, which is
carried by the magnet; or to receive the line of light passing through the thermo-
meter tube.

Third Operation.— Development of the Photographic Trace.

When the paper is removed from the cylinder, it is placed as before upon a board,
and a saturated solution of Gallic Acid, to which a few drops of Aceto-Nitrate of
Silver are added, (in hot weather this solution is used at the temperature of the air,
in cold weather it is heated to the temperature of 70° or 80° or even higher if the
weather is very cold,) is spread over the paper by means of a glass rod, and this action
is continued until the trace is fully developed. ~When the trace is well developed, the
paper is placed in a vessel with water, and repeatedly washed with several waters ;
a brush being passed lightly over both sides of the paper to remove any crystalline
deposit.

Fourth Operation.—Fixing the Photographic Trace.

The Photograph is placed in a solution of Hyposulphite of Soda, made by dissolving
four or five ounces of the Hyposulphite in a pint of water; it is plunged completely
in the liquid, and allowed to remain from one to two hours, until the yellow tint of the
Todide of Silver is removed. After this the sheet is washed repeatedly with water,
allowed to remain immersed in water for 24 hours, and afterwards placed within folds
of linen cloths till nearly dry. Finally it is placed between sheets of blotting-paper,
and is pressed.

CuEMICAL PREPARATION AND TREATMENT OF THE PHoTOoGrRAPHIC PAPER FOR
SECONDARIES.

The paper used is made by Rive; it is a strong wove paper of tolerably even texture,
thin, but able to bear a great deal of wear.

First Operation.— Preliminary Preparation of the Paper.

The chemical solution required for this purpose is as follows : —
Two grains of Chloride of Ammonium are dissolved in one ounce of distilled water.
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A sufficient quantity of this solution is placed in a flat-bottomed porcelain dish, and
sheets of paper, one by one, are plunged within it; care being taken that no air
bubbles remain between the paper and the solution ; this may be prevented by slight
pressure over the sheet by means of a bent glass rod. When a few sheets are thus
immersed, they are turned over, and are taken out and hung to dry. Any number
of sheets may thus be prepared.

An equally good result is obtained, by spreading over one side by means of a glass
rod, as in the preparation of the Primaries, a solution of Chloride of Ammonium made
by dissolving five grains in one ounce of distilled water.

Second Operation.—Rendering the Paper sensitive to the Action of Light,

The solution required for this purpose is as follows :

To a filtered solution of Nitrate of Silver, (made by dxssolvmg 50 grains of
Crystallized Nitrate of Silver in one ounce of distilled water,) some strong
solution of Ammonia is added ; the whole becomes at first of a dark brown
colour, but when a sufficient quantity of Ammonia is added the solution
becomes perfectly clear; a few crystals of Nitrate of Silver are then added
till the solution is a little dull, forming ‘ Ammoniacal Nitrate of Silver;”
it is then ready for use. '

The following operation is performed in a room illuminated by yellow light :—

By means of a glass rod this solution is spread over the paper, whilst pinned on
a board ; the paper is dried before a fire, and is then in a fit state to be used
for producing a Secondary.

Third Operation.—Formation of the Photographic Copy.

A sheet of the paper so prepared is placed in a printing frame with its prepared
side upwards, upon a bed of blotting paper resting upon a sheet of plate-glass; the
Primary is then placed on the paper with its own face downwards; and as it is
necessary, for obtaining a correct copy of the Primary, that it should be in close
contact with the prepared surface, a second sheet of plate-glass is placed over it,
and the two are pressed together by clamps and screws. The whole is then exposed
to the light (the Primary to be copied being above the paper on which the copy is
to be made). The time required to produce a copy depends, in a great measure,
upon the thickness of the paper on which the Primary is made, and on the actinic
quality of the light ; a period of five minutes in a bright sunsbme, or one hour in clear
daylight, is generally sufficient. '

- Fourth Operation.—Fizing the Photographic Secondary.

When an impression has been thus obtained, it is necessary that the undecomposed
Salts of Silver remaining in the paper be removed.
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For this purpose the Secondary is at once plunged into water and well washed on
both sides, passing a camel’s hair brush over every part of it ; it is then plunged into
a solution of Hyposulphite of Soda (made by dissolving two or three ounces of the
Hyposulphite in a pint of water), and is left through a period varying from half an
hour to an hour. It is then removed, and washed in plain water several times; and
running water is allowed to pass over it for twenty-four hours.

The sheets are then placed within the folds of drying cloths, till nearly dry, and

finally between sheets of blotting paper.

The process of obtaining a Tertiary from a Secordary is in every respect the same
as that of obtaining a Secondary from a Primary.

§ 26. Personal Establishment.

The personal establishment during the year 1863 has consisted of James Glaisher,
Esq., F.R.S., Superintendent of the Magnetical and Meteorological Department, and

Mr. Thomas Downs, Assistant.
Three or four computers have usually been attached to the Department.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1863. h
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The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances t}ley are inferred from
observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has been generally in a state of agitation. The Symbol (1)
denotes that the register has failed between the preceding and following readings. 'The Symbol : attached to a time denotes that the reading will apply equally well
to a considerable range of time near that which is recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of
the numbers included by the brace shows the amount of the displacement. .

January 1 and 2. The Horizontal Force Magnet was under adjustment, and the observations on these days are comparable only among themselves, and do not form
part of the series beginning January 3% 2". 30™. January 1 to 4. The Vertical Force Magnet was in the hands of Mr. Simms,
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For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
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23. 8 57. o (1) | oo o] 1089 1. 0 4779
23. 27 57. o 1. o {20.58.42% o0.15 | *1088 3. o 490
23. 35 54. 45 1.25 54.45 | 0.27 | ‘1089 9. o [5o°g
23. 50 56. 25 1. 56 54. 5] 0.43 | ‘1094 21. 0 |45°5
23. 59 55. 2o 2. 14 56.20 | o.50 | ‘1093 22. 0 (455
*HE 1.30 | ‘1099 23. o |45°5
Jan. 5 Jan. 5 Jan. 5 3. 14 53. 5| 2. o| ‘1101
o. o (20.55.20{ o. o ‘1108 1. 0 1480 3. 56 55.30 | 2.40 | ‘1107
o. 57 55.25 | 0.24 | "1111 3. o0 |49 4. 24 53.10 | 3.22 | 1098
1. 17 53.55 | o.40 | ‘1107 9. o [50°5 4+ 40 50. 10 ok
1. 30 55. 40 6] 21. 0 [46°5 5. 24 55. o} 3.50 | ‘1099
I. 40 55.25 } 1. o | *1099% 5.37 53.45] 4. 8| 1086
2. © 54.50 | 3. o | ‘1073% 5. 48 54.35 | 4.22 | '1089
2.18 56. o] 4.55 | -1093 **% | 4.54 | ‘1084
2.27 58.20 | 5.17 | ‘1092 6.53 53.10 | 5.18 | ‘1094
2. 38 57. 5] 5.3g | ‘1095 7.18 50.15 | 5.35 | 1086
2. 53 57.35 ) 5.51 | 1088 7.27 51. 5] 5.47 | ‘1092
3.22 53. of 6. 5| ‘1093 7.52 46. 20 wh*
4. 42 55.50 ] 6.18 | 1083 8. 5 48. o] 6.26 | 1096
5. 8 53.15 | 6.55 | ‘1070 8.13 48.20 | 6.42 | 1093
5.27 52.20 | 7.38:| ‘1093 8.36 50.55 ) 7.13 | ‘1084
6.13 56. o] 8.20 | ‘1090 9. 2 49.40 | 7.23 | ‘1088
6. 37 48.45 ] 9. 8 | 1090 10. 22 51.20 | 7.45 | *1083
6. 50 47. o] 9.30 | ‘1095 10. 47 50.25} 8.10 | ‘1089
7. 8 41.30 | 9.50 | ‘1086 11. g 46. 45| 8.21 | ‘1085
3. 8 53. o |10o. 5 | ‘1089 11.23 47.55 | 8.47 | ‘1087
8. 58 52. o |10.17 | ‘1081 11.37 46.45 ] 8.59 | ‘1092
9. 22 49.55 |10.45 | ‘1099 11.58 | 49. 5] g.12 | ‘1090
9. 40 50. 10 f10.59 | 1004 12.25 47. 0| 9-43 | ‘1092
10. 2 48.20 J11. 8| ‘1096 13. 2 50.45 ] 9.52 | ‘1090
10. 10 50. o |11.25 | 1091 13. 24 50. 45 |10. 5 | ‘1093
10. 21 47-585 |11.37 | +1093 13. 43 49- 40 |10.25 | ‘1092
10. 37 47-10 |11.56 | ‘1087 14. 20 51.50 |10.38 | ‘1094
10. 50 49-45 |13.17 | ‘1096 14. 47 51.30 |10.58 | ‘1093 |
I1. © 48;10 13.35 | ‘1094 15. 24 52. 5 }Ji1.17 | ‘1098 . I
*

The indications are taken from the sheets of the Photographic Record, except where an a

observations made with the telescope in the ancient manner.
denotes that the register has failed between the preceding and following readings. The Symbol : attach

The Symbol *** denotes

the numbers included by the brace shows the amount of the displacement. .
January 5. The Vertical Force Magnet was received from Mr. Simms, it was suspended in the Library for the determination of its time of vibration in the horizontal
plane, and placed in position on January 8 for observation. :

sterisk is attached to the nuniber, in which instances t.hey are inferred from
that the magnet has been generally in a state of agitation. The Symbol (1)
ed to a time denotes that the reading will apply equally well

to a considerable range of time near that which is recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(vii)

. 22 s | g2 Readin < s | B2Z . ; | B2RF & | Readings
i AL et IR R ERrEEE I et T I R
chy Western :55-‘ FSAEE g :55 2:h§ :§H Thermo- ‘gﬁ Western ,§ S e Eg :g go E?‘?. .-35-1 ' Thermo-
Bk B8 DS3E By |SESE| Bh | metes B8 EE 5988 BY | gi| BE | meters
8%’ Declina- gc’ E"ags g w58 §3 AT 88 Declina- 82 g“g:ﬁ ﬁwc __‘ggg 88 |=7-2
2 . ga 5o el g2 |goiel $R |mElmg 2% . 25 [Bexe] & Soe | 2 Mg HS
gg tion. ag 'Eﬁpﬁfa wg ":‘Ekt" wg tﬁ%&&, S § tion. Og [fE - G% '.E‘ékf,_' (5% m‘goggﬂ
S = ﬁame = ;mbé’. = |88 |88 = = |2 AHES = ;wéz = 55|88
Jan. 6 Jan. 6 Jan. 7 Jan. 7
h m o ] u h m h m h m o o h m o 1 1 h m h m h m o -]
15. 46 20. 49. 45 |12. 2 | ‘109g 22. 14 (20.52.50 19.15 | ‘1106
16. 54 49.45 12.28 | ‘1095 22. 37 51.45 |19.34 | ‘1110
17. 14 51.20 |12.54 | ‘1097 23. 19 54.15 J19.45 | ‘1107
17.33 51.15 |13. 19 | ‘1092 23. 36 56.20 j20. 7 | 1111
**% l14. 5| ‘1089 23. 44 55. 35 |20.25 | "1107
18. 19 48.30 |14.22 | *1093 ‘ - 11123. 59 56. 50 {20.50 | ‘1099
18. 28 49. o |15. o | ‘1092 21,21 | ‘1004
18.55 48.15 [15.22 | ‘1097 23. 8| ‘1105
19. 51 49. 40 |15.30 | ‘1095 23.24 | ‘1109
21. 34 50. o |15.49 | ‘1098 23.37 | ‘1104
22.35 50. 50 {16.25 | 1096 23.59 | ‘1106
22. 36 53.45 |17.10 | ‘1099
22. 49 56. o ol Jan. 8 Jan, 8 Jan. 8 Jan. 8
22. 53 54. 5]18.23 | ‘1106 0. 0 [20.56.50 } o. o | ‘1106 (1) | o 04470
23. 22 52.10 |19. 7 | ‘1101 1. 3 |20.56.35 | o. 8| 1106 | 2.30 | o19go | 1. © [45°0
23. 59 53.20 |19.39 | ‘1103 1.21 [21. 0.40 § 0.17 | ‘1101 } 3.30°| 01967 | 2. © {460
20.30 | ‘1097 1.36 |21. 0.35 0.54 | 1103 | 4.20 | 01895 | 3. o |47 2
21.23 | ‘1094 2. 0 [20.56. 45 () | 5.30| 01860 | g. o (499|507
. 21.37 | ‘1098 2. 59 53.35 | 1.39 | ‘1091 { 5.59 | ‘01857 |21. © (43 °O[44 *0)
21.58 | ‘1095 3. 22 56. o 2.23 | ‘1100 ] 8. 6| ‘01737
22. 2 | ‘1087 3.34 54. 5] 2.38 | 1107 |10. 4 | 01667
22. 8| ‘1095 3. 43 58.50 | 2.49 | 1105 J10.25 | -o1690
22.53 | ‘1093 4. © 46.35| 3. 6| 1106 f10.41 | 01685
23. 1| ‘1097 4011 52.35 | 3.20 | ‘1108 J11.38 | *0I700
23.13 | ‘1095 4. 45 59.30 | 3.32 | *1101 |13.55 | *01800
23.54 | ‘1096 5. 0 |20.57.35} 3.38 ) -1107 |14.55 | -o1807
23.59 | ‘1097 5.23 |21. 1. o) 3.52 | ‘1076 |17.45 | ‘01917
—_ 5.43 [20.57. 5] 4. 5| ‘1097 |19. 4| -01977
Jan. 7 Jan. 7 Jan. 7 5. 54 52.25 | 4.20 | ‘1107 |21.44 | 02035
o. 0 |20.53.20| 0. o °1097 | oo 0 i45°5 6. 8 51.20 | 4.39 | ‘1107 |23.59 | -02050
o.38 54. 15 X 1. o |46°0 6.15 54.20 | 4.54 | ‘1102
1. 11 53. o} 0.32 | ‘1101 2. 0 |47°0 6. 39 47.30 ] 5,19 | 1106
2. 6 53.35 ] 1.11 | ‘1100 3. o l47°5 7. 2 47.25 | 5.27 | ‘1097
2.53 50.50 | 1.58 | ‘1101 6. o |49 °2 7.17 44. o] 5.35 | ‘1101
3.21 52.30 | 3. 9| ‘1004 9. 0 {48°7 7.38 23.35 | 5.50 | ‘1090
4. 13 50.15 | 4.29 | ‘1102 12. o |46°5 7. 50 31.10 | 6. 11| ‘1092
5 6 49. o 5.17 | ‘1102 21. o (430 8. 1 35.40 | 6.32 | ‘1071
5. 51 49.40 | 5.37 | ‘1105 22. 0 |43°0 **% | 6.53 | -1081
6. 28 49. o| 5.52 | ‘1103 23. 0 [43°5 8.22 36.45 | 7.27 | ‘1072
8. 7 50.50| 6. 4 | °1105 8. 44 43.20 | 7.44 | ‘1097
9. 36 49.20 | 6.58 | ‘1099 9. 6 45.35] 8. 7| 1077
9. 54 46. o | 7.24 | ‘1102 9. 20 44. 5| 8.18 | ‘1071
10. 24 48.15 | 7.51 | ‘1099 9. 37 45. o} 8.38 | ‘1077
10. 39 47.20 ] 8.38 | "1096 10. 31.40 | 8.55 | ‘1077
12.22 49.10 | g.12 | ‘1097 10. g 26.35 | 8.58 | *1084
13.17 48.15] 9.38 | ‘1093 10.18 24.30 | 9.15 | ‘1078
13.54 48.55 J10. 8 | 1102 |} 10. 28 33. 5] 9.26 | ‘1083
14. 4 47.20 j10.29 | ‘1097 1. 2 46.45 ) 9.40 | "1077
14.15 47.55 [10.42 | ‘1099 *okk 9.51 | ‘1075
15. 42 43.45 |11. 8| 1095 12. 39 49. 10 |10. 5 | ‘1063
16. 9 46.15 |11.40 | ‘1100 13. 7 47.10 |10.24 | ‘1097
16. 32 45.25 [13.28 | ‘1098 13. 42 49. 5 |10.47 | 1091
17.37 49. 30 |13.52 | ‘1100 14. 3 46. 5 J11.12 | 1089
18. 21 50. o |14.13 | ‘1116 14. 11 46.20 |11.21 | ‘1093
*** l14.27 | 1118 14. 47 41. © ool
19. 54 48. 45 J14.50 } ‘1102 15. 22 44.25 J12.35 | 1093
20. 55 49. 5 ]15.30 | *1100 15. 36 44. 15 J12.50 | *1096
**%  l17.45 | ‘1101 15. 52 47-25 ks

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(viil) INDICATIONS OF THE MAGNETOMETERS

: s 923 4 ; | E28 ¢ : : ; s |22 ; |8egs 5 i
‘Qé .qa, 58 E: g s | =38 g g Reagfl‘ngs E g §,S:§ sl ¢ '5,g§ § a Reag}‘mgs

6 S8 |5FE5] S8 |£FE8| S& | Thermo- |]|. St , Gl £EeEl 95 | 8B ER ] S

oy | Western Ern |R2SEl & S8 2% o 25 Western 2 o BBl 2F | B EE| & | Thermo.

] . EH |58 BE |mESA] BE | weters Eg ; Eg S88] By |mgga Er | meters.

32 Declina- 3 %‘g:& 29 —1‘5‘55 -] T 3 o= Declina- I8 Ee...ga g3 | w88 g3

S i [ g .o A7 S LD PR Iy |HE g Sw =R Nel:) X7} SO " 0 (4] L I

B% | dm | 8% |Sgmo| S5 |fget| S5 [FE(Se|| Sg | e | S5 |S25Yf 08 [$25% %5 [HElFE

2 £gaag I |22FE| 2 5gER)| = el et R E-dngiell MR- B -1
Jan. 8 Jan. 8 _ Jan. g Jan. g
h my| o ¢+ « h m h m h m! o{ o |l h m} o ¢+ uwujfjh m h m h m| o o
16.12 [20.47. 5 [13.41 | *1091 14. 55 |20. 50. 45 J10. 13 | ‘1094
*RE 014,15 | 1123 15. 10 51.25 |J10.23 | '1087
17. 33 51.55 |14.49 | 1103 15. 22 55. o |10.38 | 1098
18. 23 49.50 |15.18 | *1109 ; 15. 44 47.35 {10.56 | ‘1100
18. 35 50.25 |15.40 | ‘1108 : 15. 54 46.15 J11. 5| ‘1098
19. 39 49.20 |16. 6 | ‘1115 16. 42 49.35 |11.58 | *1103
**%* 116,21 | ‘1115 . 17.15 49.20 {12.43 | ‘1105
21. 52 50.10 |16.31 | ‘1118 17.38 50. 40 |12.52 | ‘1102
22. 7 51.55 |16.49 | r1117 18. g 50. 5 [13. g | ‘1104
22. 51 50.15 J17.17 | ‘1104 : 18. 39 51.15 J13.28 | ‘1108
23. 20 52. o |17.25 | -1108 20. 9 50. 5]14. 1:| ‘1106
23. 38 51.50 {18. 7 | ‘1100 20, 20 49. 5 ]14.30 | ‘1109
23.55 53.35 |18.35 | ‘1102 20. 24 51.20 |14.50 | ‘1106
23. 59 52.40 |18.45 | ‘1099 20. 36 49.25 |15.15 | ‘1112
19. 46 | ‘1106 20. 43 51.15 |15.33 | ‘1125
20. 11 | *1102 21. 44 51. o {16. 6 | *1112
20.22 | "1105 : 22. 14 52.55 |16. 44 | ‘1107
20. 45 | -1102 **% 19, 7| 1114
21. 8| ‘1096 23. 5 52.25 {17.30 | ‘1117
21. 47 | "1098 23.23 53.40 |18.23 | ‘1111
wEx 23. 36 57.25 |18.35 | ‘1113
22.53 | 1092 23.51 53.45 |19.31 | ‘1109
23. 5| ‘1097 23. 59 57.20 |20. 7| ‘1110
23.59 | 1102 Hk
_— 20.3g9 | 1113
Jan. g : Jan. g Jan. g Jan. g *Hk
0. 0 |20.52.40} 0. o| ‘1102 | 0. 0| 02050 | 1. © (442452 21. 7| ‘1107
o. 6 52. o 0.35 | *1105 | 0.55 | 02093 | 3. o (409|472 21.33 | *1106
0.27 52.55) 0.43 | ‘1103 M |9 o48047 ek
0. 47 52.40 | 1. 4 | "1105 | 1., 0| ‘o2077*21. o 437|440 |21.57 | ‘1105
1. 6 54.50{ 1.23:{ -1101 | 1.20 | o2013 22.43 | ‘1096
1.18 53. 5] 1.46 | ‘1112 3 | frozo010 : 23. 4 | ‘1097
1. 41 52.35 | 2. 6 | -ixan | 04 {'01952 23.19 | ‘1101
1. 52 54.45] 2.13 | ‘1107 | 2.41 | ‘01890 23.31 | ‘1108
3. 5 50.50 } 2.37 | *1113 | 4.16 | ‘01785 » 23.45 | ‘1098
444 51. 5§ 3. 4| *1114 | 7.53 | ro1710 23.52 | r1103
5.13 49.40 ] 3.16 | ‘1116 | 9.15 | -o1722 23.59 | 1099
5.57 52. o} 3.33 | 1116 | 9.23 | ‘01713 | - -
6. 9 50.35 ] 3.51 | 1113 f10. 10 | 01727 Jan. 10 - {Jan. 10 Jan, 10 Jan. 10
7. 8 49.45 | 4.20 | 1115 |12.28 | ‘01695 0. 0[20.57. 5} 0. ol 1099 } 0. 0| 01938 | 1. o |46-0/46°0
7. 52 50. o] 4.58 | ‘1112 |15.27 | ‘o1710 0.12 53, o} 0.23 | 1099 | ©.56 '01_960 3. o0 |48 -0l47 1
8.13 47.30 ] 5.23° 1115 |15.52 | 01688 0. 28 53.50 f 0.3g9 | 1105 | 2. 3| 01925 | 9. o |47 *0|47 5|
8.32 46.55 § 5.41 | c1111 J17.15 | ro1750 1. 15 53.15 | 1.11 | ‘1110 | 2.17 | 01930 {21.30 |44 0|44 *8
9.11 48.30 | 5.49 | ‘1112 |23.21 | 01937 I.26 54.35 | 2.16 | ‘1110 | 2.87 | 01900
g.28 46.20) 6. 2| ‘1102 |23.35 | ‘01920 1. 50 52,10 ] 2.31 | *1115 ] 4. 5| 01820
9. 45 40.45 | 6.26 | *1106 [23.45 | ‘01940 1. 51 54,15 § 2.45 | ‘1108 | 5.38 | -o1780
9. 54 42.20 | 7. 3| ‘1105 [23.59 | -01938 2.18 52. 5§ 3. 4| 1113} 8.53 | 01775
10. 7 40.55 ) 7.13 | ‘1107 2.26 53.50 | 3.47: ‘1112 | 9.21 | ‘01800
10. 26 48.10] 7.34 | -1105 2. 37 51.45 | 4.25 | ‘1094 | 9-40 | 01790
10.47 49.30 { 7.43 | ‘1107 3.15 50.40 | 4.46 | ‘1097 J10.21 | 01820
11.13 48.30 ] 8.19 | 1098 4 3 53.351 5. 8| ‘1108 J11.55 | 01793
12. 37 49. 51 8.22 | 1093 4.39 51. o 5.17 | *1099 f12.38:| 01777
12. 54 47.551 g. o | ‘1087 4. 57 48.50 | 5.43 | ‘1105 |13.17 | 01757
13. 30 50.20 | g.20 | ‘1092 5.25 49. 5] 6.18 | ‘1101 |13.56 | *01775
13. 47 49.30 ) 9.30 | *1082 6. 9 52.30 ] 6.33 | ‘1103 j19. o | ‘01853
1411 50.25 1 9.38 | ‘1080 6. 22 51. 5] 6.53 | ‘1104 |22.18 | ‘01890
14. 22 49-55{ 9.45 | 1083 6. 56 51.55 § 7.13 | ‘1099 |23.59 | ‘01877 |
14 42 51.40 | 9.53 | ‘1079 7.23 49.15 %

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (f) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (ix)

. . =2rc . . n';‘l)'ﬂ . . . o 03 .23'8 . . .E,s‘)rd . . .
g Boleedel BlGEig| LE ||| LB Blizie| B |CEis| F |
S8 | Western LB i Es cI3l : £8 ) €Y | Thermo- S5 | Western AR : EEl 85 | 2FER| 2% | Thermo-
g8 . EE (M58 EBE ﬁ—ﬂga B & | meters. E.8 . EE R3S83) EH g‘o.—ggs Ey meters.
g3 | Declina- £g (Sw 858l §3 “8&]| g% 25 | Declina- | 23 |8, 58] §73 —EE] &%
2([) . Ecn 297 3 g(l“ =2° 0 guﬂ [ Fa EUJ . g_'.o(l) 9°"5 E(I) =09 o R
58 tion. 1K= Eﬁp_‘ﬁ &g -}fﬁ;‘*H F: i T e B8 tion. o8 .S,%;qﬁt 8 |eemB | od 1o Mg
g $ |ZEas| & FRAE| 2 EERE| 2 S |ZEag| Tf |FriE| 2 |EEks
b= o] o
Jan. 10 Jan. 10 Jan, 11 Jan. 11 Jan. 11
h m o / " h m h m h m ° o h m o ’ " h m h m h m ° o
7. 48 [20.48. o] 7.57 | ‘1104 6.54 [20.49. o | 5. o | ‘1099 |14.32 | ‘01760
8. 11 48.35 | 8.30 | 1098 7. 50 34.45 ] 5.15 | 1101 |15.20 | ‘01805
8.46 46.50 | 8.37 | ‘1101 8.11 48.55 | 5.37 | 1098 |16. o | ‘01830
8.58 44.25 ] g. o| *1085 8.23 47.50 | 5.49 | ‘1099 J17.54 | 01850
9. 5 46.50 | 9.13 | ‘1081 8.39 45. 5 5.56 | ‘1105 }18.20 | 01830
9.31 47. o} g9.22 | ‘1082 9. 10 45.10] 6. 8 | ‘1099 [19.22 | 01857
9. 37 44.35 ] 9.45 | 1053 9. 42 43.45 ] 6.17 | 1103 |20.50 | -01850
g.53 29.35 | 9.59 | ‘1058 ' 10. © 39.30 | 6.37 | ‘1095 ‘01870
10. 5. 22.50 |10. 5| *1057 10. 12 48.15 ] 6.55 | -1100 1. © {-01807
10. 16 27. o j1o.17 | ‘1077 , 10. 27 47. 51 7.13 | 1089 |21.45 | ‘01800
10. 22 26. o |10.31 | ‘1074 1. 7 51. o 7.24 | 1100 |21.52 | 01737
10. 36 35.30 |10.52 | *1083 12, 8 44.30 | 7.38 | ‘1099 |23.18 | 01793
10. 54 42.25 |11.30 | 1093 13. 7 55.10 | 7.59 | 1129 |23.59 | ‘01780
1i. 58 48.35 |11.59 | ‘1092 13. 27 53. 5§ 8.24 | ‘1097
112. 9 48. 5 |12.22 | "1112 . 13. 45 55.35 ] 8.52 | 1104
12. 23 49.10 |13. 2 | ‘1101 14. 9 52.55 | g.22 | 1098
12.52 54.25 |14. 61 "1106 ' 14.33 49.25 ) 9.32 | ‘1110
13. o 55. o |14.15 | ‘1102 15. 26 51.55 | 9.44 | ‘1108
13.33 49. 10 |14. 50 | ‘1107 15. 53 50.20 J1o. o | 1131
13. 58 48.25 |15.23 | ‘1104 16. 8 51.50 |10.16 | ‘1112
14. 19 51.40 J15.59 | ‘1107 ’ 16. 24 50. 10 [10.23 | ‘1117
15. 8 51.20 {16.48 | *1108 16. 39 53.35 *kok
16. 4 50.15 |18.12 | ‘1114 17. 8 54.40 {11.17 | ‘1102
18. 17 49. 10 |18. 40 | ‘1113 17. 27 53. o |11.30 | *1107
**% 118,59 | 1118 17.58 55.35 |12. o | ‘1100
19.23 50. 50 | Rk . 18.23 55,15 |12. 9 | ‘1103
19. 48 49. 45 |20. 2 | 1104 : 19.12 52.15 |12.25 | ‘1100
20. 39 51.25 |20.15 | ‘1098 20. 36 53.50 f12.37 | ‘1103
**%% 120.36 | ‘1099 : 20. 51 57. o }12.46 | ‘1098
21.12 54. 15 J20.47 | ‘1089 ' 21. 4 53.20 |13. 7| ‘1107
’ ***%  120.56 | *1095 . 21.15 | b55.20 [13.20 | ‘1104
22. © 53. o ok 21. 35 52.55 14, 7| ‘1113
22. 11 51.20 {21.22 | 1088 : 21. 51 55.45 J14.17 | 1109
23. 3y 54.35 |21.35 | ‘1088 22.17 53,35 {14.25 | *1110
23. 56 57.55 |21.46 | ‘1086 22. 42 53.40 |14.38 | ‘1104
23.59 57.20 |21.59 | ‘1094 23. 5 50. 40 J14.56 | ‘1098
22.15 | ‘1092 ' 23.23 53.45 J15. 7| -1105
22.24 | 1094 23.38 52.45 |15.27 | ‘1106
) 23.52 54.50 15.51 | ‘1116
— 23. 59 54. o |16.10 | ‘1110
Jan. 11 Jan, 11 Jan. 11 Jan. 11 16.18 | ‘1114
o. o |20.57.25 (1) | oo of 01877 | 9. o 450460, 16.34 | 1113
0.17 51.45 | 0. g | ‘1092 | 0.59 | ‘01895 21. o |40-041 D 16.52 | ‘1116
1. 2 53.35 ] 0.45 ) 1106 | 1. 7| ‘o1goo 17. o] "1113
1. 19 56. o] 0.59 | "1104 | 2.23 | ‘01905 17.36 | ‘1120
1.35 55. 5| 1.10 | "1111 | 3. 3| 01896 | 18.33 | ‘1112
1. 45 56.30 ] 1.27 | ‘1105 | 4.15 | 01935 ' 19.11 | ‘1116
2. 3 54. o] 1.38 | r1107 | 4.32 | ro1917 ‘ Hdk
2.27 53.45] 2. 3} 1097 | 5.28 | ro18g0 ) 20.22 | ‘1097
2. 44 51. 40 *** | 7. 3| ro1847 20.27 | '10gQ
3. 22 55.20 ] 2.52 | ‘1104 | 7.51 | 01845 20.40 | ‘1076
3.33 52.30 | 3.30 | ‘1074 ] 8.13 | -o1820 21. 6 | '1096
3.39 51.35] 3.41 | r1077 | 9.29 | "o18l0 21.16 | ‘1096
3.55 42.50 | 3.49 | ‘1074 ] 9 48 | 01797 21.35 | ‘1109
4.15 41.25| 4. o | 1086 | 9.57 | ro1800 21.41 | ‘1102
435 47.55 | 4. 8| r1081 j10.14 | 01780 FHk
4. 50 47-40 | 4.23 | r1099 |12.57 | 01775 22. 7| ‘1097
5.18 51.10 | 4.38 | ‘1089 |13.27 | ‘01740 22.23 | ‘1100
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.

GrerNwici: OBSERVATIONS, 1863. 5



(x) INDICATIONS OF THE MAGNETOMETERS

. . @ . Oy . i . . o . . .

g ¢ |58%| 2 2R 2 T | L2 g 528 5 |%2%| g |Tede|
cFa SE |EFEE| S6 | BB EE| B8 | Thermo- ||| 2E 26 (SBEEE| S8 | 8% s =E e |
Es Western By |R2S gl Ex Srg SE| &y meters. = Western 2, lmg8g Pw |Bek gl2% | Thermo- |
g4 . ad w828l af HEg&| g2 er B BEE |DH2o¢8| E§ |mecSi| B & | meters.
8o Declina- 2% |8 88 82 |~wB8] 83 — . S | Declina- £ IS 8] 82 |—wB8]) 8% [T
2 A R s |80 73 g G [ 2B N ST ] < I oW s® |go "3 3] Z0~-o] xR o | as
S | won | S |fzme| Szl fpme|Sg ISR 7| o | Sg |Samt) o5 | fpEiEg IZEINE

S S |fadE] =2 (2858 = |s9|ss = S |EEHE| 8 |2RFE| 5 |sglsg

Jan.11 Jan. 12| Jan.12 :
B m o ¢ h om b m h m o ) h m}lo + _«u h m ' h m h m| o o
22.54 | '1096 18.58 [20.51.55 |15.30 | ‘1103 ' I
23. 5| 1103 *RR *x i
23.28 | 1090’ 19. 55 49.30 |16.10 | ‘1111
23.53 | ‘1084 **k% 116.19 | ‘1119
) 20. 23 48.35 |16.22 | ‘1115
20. 37 54. 5]17.22 | *1108
Jan. 12 Jan.12 Jan. 12 Jan. 12 : *kK *kk
o. o [20.54. © () | o of 01780 ] 1. o |42°8/43°0|} 21. 42 50.20 |17.45 | 1111
0. 24 51.25 4 1. of *10g5} 3. 2| 01763 | 3. o [44°5/45 0}}|22. © 51. o |17.51 | ‘1105
0. 40 51.35 | 1.14 | '1094 | 3.29 | 01732 | 9. o |46°546 2||i22. 10 53.25 |18. 4 | ‘1115
o.54 55. o] 1.49 | ‘1103 | 3.53 | *o1740 |21. O |472/148°0 Fokw ki
1. 21 53.40} 2. o| 1100 | 4.26 | ro1700 i 22.39 53.30 }18.53 | ‘1116
1. 50 55.10 ] 2.21 | 1113 | 4.43 | *o1710 *%%  119.21 | ‘1105
2. © 53.30 | 2.32 | ‘1103 | 5.14 | 01665 23. 7 55,25 |19.28 | ‘1105
2. 39 51. o ¥k 1 8. o | -o1563 23. 22 53. o |19.38 | ~1100
3 9 51.45] 3. 8| 1115 | 8. 8| ‘01573 23. 43 57. 30 *EE
3. 24 49.20 | 3.34 | *1086 | 8.29 | -o1520 23. 51 56. o |20.18 | ‘1095
3.37 41.25 ) 3.56 | 1116 J10.57 | 01506 23. 59 59. 10 [20.39 | ‘1104
3. 49 38.20 | 4. 8| 1114 |11.55 ] *or470 il |
4. 9 44.20 | 4.35 | ‘1078 |14. 18 | "o1490 21. 10 | *10G9
4. 26 41. 5] 5. o] 1115 J14.47 | 01455 21.35 | ‘1102
i4- 52 24.50 | 5.11 | 1116 |16. O [ OIl470 - wex |
5.13 41.20 | 5.21 | ‘1097 J16.47 | 01455 22. 8| 1095
5.33 30.35] 5.30 | ‘1094 117.33 | ro1470 22.24 | ‘1096
5.45 36.20 § 5.46 1 ‘1114 }18.51 | ro1460 22.327) 1091
*x 6. o 1102 l20.25 | ‘01460 22.50 | "1089
6. 24 48. 5] 6. g | 1095 |21.27 | -o1422 | *xx |
7. 5 49. 15 *** 123. o | o1405 23.25 | ‘1054
7.23 45.45 ] 6.46 | 1096 |23.59 | ‘01420 o
7.29 47.30 HH* 23.59 | ‘1075
7.45 45.351 7. g | ‘1092 : -
8. o 38. o 7.22 | *1004 Jan.13 Jan.13 Jan.13 Jan. 13
8.19 51.35 | 7.32 | *1103 0. 0 [20.5g.10 ) 0. o| 1075 | 0. 0| 01420 | 1. 0O, |49 0500
8. 30 46.30 | 7.44 | 1102 1. 8 54.30 | o. 8| 1080} 3. o| "o1450 | 3. o |50°0|50 7}
8.36 46.50 | 7.56 | -1096 1.23 55.25 | 0.13 | ‘1078 | 3.517| 014151 9. ‘0 l49°550 0]
8. 59 47.25 | 8.13 | ‘1141 1. 52 53.55 | 0.37 | “1085 | 7.12 | ‘01343 |21. o {45 5460
9. 37 46.50 ] 8.27 | 1108 2. ¢ 55. 10 **% | g 42 | 01354 |22. o [45°5|46 5}
10.12 44.30 ] 8.35 | ‘1111 2. 40 52.10 | 1.10 | *1092 |10.50 | 01390 |23. o |45°8/46°5
10. 30 47. 5] 8.41 | 1106 2.54 49-20 | 1.24 | *1098 |11.13 | 01380 :
10. 49 45. o] 8.51 | 1106 3.19 47. 45 REX 111,49 | 0T403
1. 2 48.45] 9. 6| 1113 4 14 48.30] 2. 1| ‘1105 |15.18 | 01465
11.17 49. o] 9. 15| 1109 4.35| bo. 5| 2.34 | 1090 |17. 9 | ‘ol4go.
11.35 52.55| g.29 | 1111 5 7 49- 5 **% 119.15 | ‘01540
11.54 50.15 |10.25 | ‘1100 5.20 49.30 ] 3.23 | 1109 |20.54. ro1560
12.23 49. 30 |10. 40 | *1103 6. 43 47. 20 **% 121,15 | 01585
12. 39 47. o |10.54 | 1118 7. 7 49.30 | 4.19 | ‘1106 |22.27 | ‘01627
13.38 49.55 f11.13 | ‘1107 7. 34 47.35 #%% 153.5g | 01642
I4. 9 55.30 |11.29 | "1118 7-45 47.45 ) 5.47 | 1110 |
14 45 49.35 |11.55 | ‘1116 7.58 46.20 ] 5.54 | ‘1107
14.55 50.50 |12.13 | ‘1109 8.27 46.40] 6.17 | *1107
15. 8 49. 55 bkl 8.52 48.45] 6.30 | ‘1110
15. 39 51.45 |13.11 | ‘1104 9- 9 47.45 ) 7.23 | 1100
15.53 54. 55 i 9. 34 48.40 | 7.34 | ‘1104
16. 41 47.30 }14. 3| 1105 9. 48 45.10 | 7.49 | *1099
17.10 47.25 |14.23 | *1115 10. 3 49. 5] 7.57 | ‘1101
**% 114.49 | ‘1108 10. 28 34. 50" *oxk
17.38 51.10 J15. 43} 1109 11. 6 47.50 | 8 42| *1108- 1"~ -
17. 47 4§;;5 15. 9 | ‘1105 11.26 43.30| 9. 1| -17102

by the brace shows the amount of the displacement.

The indications are taken from the sheets of the Photographic Record, except where an asteri
they are inferred from observations made with the telescope in the ancient manner.
been generally in a state of agitation. The Symbol (1) denotes that the register
The Symbol : attached to a time denotes that the reading will apply equally
recorded. A brace denotes that at this time the curve of the Vertical Force w

has fai

sk is attached to the number, in which instances
The Symbol *** denotes that the magnet has |
led between the preceding and following readings. ' |
well to a considerable range of time near that which is
as dislocated, and the difference of the numbers included




For the Horizontal and Vertical Forces, increasing readings denote inereasing forces.

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xi)
R - -0 s [aes . . . NEEL ; l.eeg < s
g R H IR R EREEL I Rt I N i
ek Western f‘,ﬁ 5EES| S8 4 E gﬁ ch Thermo- cla Western g5 18 : EQ .'S-:’E" & i 88 EE—* Thermo-
Eg N Bé E—ggs ';é @285 .;a meters. Eé . .;s qusgs B‘«‘:‘ Lgvﬁgg 3:&: meters.
6 | Declina- | 23 |255HE 83 c8g| &3 8% | Declina- g2 [Bog8g] 23 858l 83
24 i 2L B Sl BD |5 8| 2% lmg|mE||| 2E i po S8l EA g S| BT |HyglHs
&g tion. G2 |SguE| Sa |E2mt| Sg 2808 &g tion. &g [SEmB] &g .22?‘45‘ S g i f (s 8
< S |E3-s] T3 |Sacs| T8 Ebipk : E|EEms| & |EdvE S 2R
A gl A gere] A sF|eElll A B |geES|l =B [gRoE ] A 55|58
Jan.13 Jan.13 Jan. 14 Jan. 14 Jan. 14
"h” m o ¢ u}l b m h m " m| o | o " mjo o+ u } B m h m h m! o | o
11.47 [20.41.50 | 9.30 | ‘1103 7.41 |20.47.10 | 8.18 | ‘1124 |22.40 | 01610
12.21 47-45 rokk 7. 45 45.15 ] 8.36 | ‘1146 @)
13. 39 49-15 j10.17 | ‘1095 8. 5 37.10] 9.16 | ‘1102
14. © 51. o ]10.26 | ‘1100 8.16 39.40 | 9.41 | ‘1109
*** l1o.47 | 1095 8.27 35.40 |1o.10 | ‘1104
14.51 | 50.35 |10.56 | ‘1102 8.53 50.35 |10.41 | ‘1110
15. 30 53.55 |11.22 | ‘1096 9.13 46.25 |10.53 | -1108
15. 50 55.30 |11.57 | ‘1113 9.34 45.10 |11. 7| ‘1117
16. 16 52.55 J12. 9 | ‘1106 9. 52 47.15 |11.16 | ‘1114
16. 27 50. 45 ok 10. 23 44.50 |11. 303} 1121
16. 37 51.40 [13.17 | ‘1105 10. 49 48.55 f11.40 | 1118
17. © 50. o |13.26 | ‘1110 11.53 47. o |12. 8| ‘1124
*#* 113.40 | ‘1105 12. 12 37.35 |12.18 | ‘1128
17.58 49. 20 ke 12. 26 40. 50 |12.48 | ‘1109
}18.37 50.25 }14.18 | ‘1108 12. 46 43. 30 *orx
18. 57 49. 5 ]14.30 | ‘1105 13. 3 46.10 |13.23 | ‘1120
20. 9 49.35 |14. 41 1107 13.19 51. 5]13.40 | ‘1108
20. 25 50.25 |15. 8 | ‘1098 13. 40 46. 25 J13.53 | 1115
20. 39 53. 0 ]15,58 | ‘1106 14. 2 49- 45 |14-18 | "1111
21.25 50. o |16.27 | 1116 15. 6 51.15 |14.33 | 1114
21.37 51.20 |16.38 | ‘1114 | 15.21| 49.10 |14.44 | ‘111X
22. 7 49.15 116.54 | 1119 15. 59 48.20 {15.19 | 1112
22. 20 51.35 |17.45 | i*1112 16. 24 51,45 |15.39 | -1115
22.48 51. 0 J17.59 1114 16. 54 52.50 |16. 47 | ‘1110
23. 3 52. 30 *rx 17. 3 54, o |17.11 | *1115
23. 36 51.35 {19.31 | ‘1115 17. 26 52.50 |17.31 | ‘1114
23.59 50.10 f19.50 | ‘1112 **% 118.10 | ‘1120
20. 2| ‘1112 {18.53 50.15 |18.25 | ‘1117
20.40 | *1081 [19.26 52. 5 |18.39 | 1119
*% 20. 8 50. o l19. 1} 1117
21. 30 1098 *** 119.24 | ‘1121
21. 42 1098 21. 36 49. 40 |20- 7| ‘1112
22. 5| ‘1105 21. 40 50. 35 ok
wax 21.54 | 48.45 [20.53 | ‘1112
23.33 | ‘1099 22.17 | 50.55 |21.45 | 1093
23.51 | ‘1098 22.28 49. 40 |22. 10 | ‘1106
123.59 | ‘1101 22. 37 53. 30 %
—|]|22. 54 53. 523. 9| 1097
Jan. 14 : Jan. 14 Jan.14 . Jan.14 23.36 56. o *k
0. o [20.50.10§ 0. o ‘1101 | 0. 0| 01642 | 0. o 46047 "0l||23. 45 54.35 |23.59 | ‘1100
o. 8 52. 51 0. 7 1103 | 2.15 | 01664 | 1. o |46-0l47 *0}|23. 59 56. 5
0.12 53.55 ] 1.39 | 1105 | 4.16 | 01615 | 2. o |47°548 0
0.19| . 53. of 2. o| ‘1100 | 4.40 | *01593 | 3. o (480l49 0|{Jan.15 Jan. 15 Jan. 15 Jan. 15 ,
I.21 52. 45 - *%% | 4.58 | 01590 [ 6. o 491490}l o. o {20.56. 5] ©- ©| ‘1100 () | o o 450463
1. 41 54.20 | 2.47 | 1107 | 6.57 | *o1490 | 9. o [47'5148 0}| o.27 55.50 ] - 9| ‘1101 | 0. 10| *01600 | 1. O (45 8l47 0
1. 54 53.30{ 3. 4| ‘1106 | 8.14 | 01465 |12. o (466146 8 || 1. 5 54. 15 *rx | 2. 8| 01585 | 2. o |47'548 0
o **% 1 3, 6| ‘1111 | 8.43 | r01465 [21. o [43°9/44°3}| 1.39 55. o] 2« 0} 1113 | 5.26 | ‘01435 | 3. o [48°q|45 5
2.59 51.35 | 3.15 | ‘1110 | 9.15 | ‘01440 [22. o0 443450l 1.54 53. 50 *k% | 5.48 | 01438 ] 9. o [48-0l47°6
49 48. o] 3.41 | 1111 | 9.40 | 01463 |23. o (448454 || 3.53 48.35 | 3.24 | 1115 | 6. 40 | 01400 |21. 7 |44°1l44°>
4.18 48.35 | 4.20 1106 |10. 42 | o1480 4. 22 43.40 ] 3.31 | c1112 | 6.49 | ‘01403
4.28 46.35 1 4.42 | 1086 |12.45 | 01473 442 44. 5 *#% | 7,19 | 01380
4.50 39"25 | 5.27 | 1111 13. 2 | *01488 4. 50 46.15| 4.14 | 1107 | 7.26 | 01380
5. 9 43. o] 5.40 | ‘1108 |13.48 | 01485 5.25 43.30 | 4.49 | 1118 ] 7.57 | ‘01356
5.22 43. o *** 116.36 | 01555 5. 41 40- of 4.55 | 1117 | o £ | 01350
5.51 49.25 | 7. 5| ‘1109 |17.26 | ‘01357 5,58 45.35 1 5. 6| -1nig | =99 {'01455
6.13 49-55{ 7.32 | rrrrz {'01654. 6.37 47. of 5.22 | 1113 |12.12 | ‘01465
6. 36 48.50 | 7.51:| ‘1107 ‘01563 6. 50 41. o] 5.37 | 1099 |17.59 | ‘01566
7.12 48.55 | 8.13 | ‘1125 |22. o | ‘o1600 7. 6 45.40 ) 5.55 | -1112 |21. 5| ‘01605

&
)

)



(xii) - _ INDICATIONS OF THE MAGNETOMETERS

I

s 3 qe” | . geg . . i
i g 535 £ |78 g | et
f{H Western f,&* sahé S5 2P &g g8 Thermo- |
BES . B (H23S8l B8 |2SS88| BE | meters.
5:8 Declina- gg E:EE’ 5;3 :ga 5.% Baicial¥t
Es | don | 5¢ Bser| 8% |Zzes| &g |BE 5T
s S |2Ems| 4 (BErs| S |EEe
= SHE st R Eintel B LR L
Jan. 16 Jan. 16
h m ) U h m h m h m o o
7.23 |20. 44. 4 9. 9| "1112 '
7. 36 46.40 | 9.39 | ‘1112
7. 47 45. 45 fjro. 6 | 1115
8. 1 47. 51018 | ‘1114
8.14 45.30 J11. 6| ‘1127
8.28 46. 45 [11.20 | ‘1122
9.37 47.50 |11. 47 | 1127
9.51 46.35 |12. 9 | ‘1120
10. 14 46. o }13. 1| ‘1118
10. 37 47. 40 kx
10. 53 42. o |13.49 | ‘1121
11. 5 43.35 114, 1| 1126
11.21 43.25 |14.22 | ‘1112
12. 4 46. 5 114.36 | ‘1111
*x N5, 1 | 1136
113, 22 49.30 j15.21 | 1135
14. 4 46.35 |15.55 | ‘1125
14.23 50. 5 }16.56 | ‘1134
14. 54 46. o |17.20 | 1127
15. 42 50. o }18. 5| 1127
15. 59 52.10 |18.15 | *1125
16. 54 48.55 ]18.56;| ‘1132
17.53 |20.57.35 f19.43:| ‘1111
18. 4 |21. 0. o |20. 3| 1115
18. 37 [20. 55.35 |20.36 | ‘1113
18.53 54.45 |21.25 | ‘1116
19. 8 53.15 |22.29 | ‘1102
19. 39 53.45 |23.14 | ‘1110
19. 53 50. 40 |23.59 | '1113
20. 24 49. 30
LS 2]
22. 20 49. 55
I K
23.12 51.30
23. 40 54. ©
23. 59 52. 5
Jan. 17 Jan. 17 Jan. 17 Jan.17 :
6. 0l20.52. 51 0. o ‘1113 0. o | 01540 | 1. © [46°5[47 0
o. 4 51.45 | 0.30 | 111z } 1.18 | r01530 | 3. o 475480
0. 28 56.10 | 0.48 | ‘1112 | 1.30 | *01540 | 9. © |47°8[47 3
.39 54.35) 1. 3| *1106 | 2.15 | o1510 |23.10 |44°0/45 "0
o.51 55. 40 | 1.35 | *1116 | 4.36 | "01355 ‘
1. 10 53.30 | 1.45 | ‘1112 | 6.35 | -o1300
1. 35 54.55 | 2. 8| ‘1118 | 9.14 | 01265
2. 15 50.40 | 2.41 | -1117 |11.33 | ‘01270
2. 36 51. 5§ 3.17 | '1122 |14.18:] 01365
3.56 48. 50 **¥% 118, 2 | 01577
4-24 49.25 | 5. 7| ‘1130 |20. 7 | "o1620
4. 54 48.30] 6.40 | "1122 |23.15 ‘01630
8. 9 48.10 | 7. 8| 1124 |23.59 | 01624
8. 45 49. o} 8.11 | 1117 :
9. 23 39.25 | 8.46 | *1120
10. 7 47.40 | 8.56 | ‘1117 '
10. 13 46.45 ] .17 | "K120
k| g.27 | ‘1125
11,12 48.50 |10. 172 "1119

T.

The Symbo

d to the number, in which instances
1 *#* denotes that the magnet has

led between the preceding and following readings,

. . L) . o o . .
k g leagg| B |L2ig)| B |
'C"BE: Western 'SE: E i Es 'E:E"‘ % i %E ';E': Thermo-
5—’55 Declina- E% Eﬁ 5 & E% RE g2 E% meters.
g X g2 |5 El 34 | =B8] 88 |SLlma
Sg | to | Sg |fzes| dg |Szed| S5 BEINE
= CREEIE BT IS-) B i
= sl R et Bl R-1
Jan. 15 Jan, 15 Jan. 15
h m|o s+ u m b m h w o )
7,11 (20.45. 5| 6. 8 | ‘1111 1
7. 28 37.10 { 6.24 | ‘1117 }23.35°| 01550
7. 56 47.25 | 6.44 | ‘1106 {23.59 | 01533
8. 8 46.10 ) 6.55 | ‘1122 .
8.23 47-45 ) 7.18 | ‘1119
8.35 46.55 § 7.34 | ‘1138
8.45 48.50 § 7.45 | 1136
g. 8 47.551 8. o | ‘1118
JO. 23 48.45 | 8.12 | ‘1119
11. 36 47.55 | 8.22 | ‘1112
12. 7 49-10 | 8.35 | ‘1116
12. 36 48.45 § 8.47 | '1113
13. 34 49. o} 9.13 | ‘1117
14. 5 50.25 | g.42 | "1113
14.23 50. 45 J10.13 | ‘1118
14. 37 53. o j1o.20 | ‘1116
15, 2 49. 50 ke
15. 39 50.25 f10.47 | ‘1120
16. 2 4940 J11.14 | ‘1117
17. 4 49- 40 J11.25 | 1121
17. 26 50.50 |13.15 | ‘1120
18. 41 51.25 J13.54 | 1123
19. 9 52.25 J14. 9 | ‘1120
19. 37 51.30 |14.16 | ‘1121
19. 53 52. 5 )14.47 | 1118
21. 21 48.35 |16.51 | ‘1124
21. 42 48. 30 ok
M1 |r7-31 ] 1121
23. 46 50. o |18. o | ‘1124
23. 59 50.25 ]18.26 | ‘1123
19.15 | ‘1126
20. 3| ‘1118
20.22 | ‘I120
20.43 | 1116
)
Jan. 16 Jan. 16 Jan. 16 Jan. 16
o. 0 |20.50.25 ] o. o ‘1114 | 0. o | 01533 | 1. o |46°0|47 ©
0. 43 53.20 ) 1. 7| ‘1117 { 2.12 | 01551 | 3. o |47°2/47 8
1. 2 53. o) 1.45| '1108 | 4.39 | ro1423 | 9. o |47°5]47°3
1.21 54.15 | 2. 8} r1108 | 5.59 | 01390 |21. o |43°5)44 0
2. 9 49.20 | 2.37 | 1118 | 6.14 | 01410
2.37 51. o] 2.56 | 1122 | 6.48 | 01377
3. o 51. 51 3.43 | ‘1120 |10.51 | -01335
3. 49-30 | 4.28 | 1118 |13.44 | 01353
3.36 50.20 | 5. o:] ‘1109 {14.17 | 01345
429 48.35| 5.30 | ‘1114 {14.35 01360
4. 42 46.15 | 5.56 | ‘1106 |15. 0| 01347
5.16 46.30 | 6. 8| 1097 |15.57 | ro1370
5. 30 48. 5] 6.33 | 1136 {16.48 | *01370
5. 39 46.50 ) 6.57 | 1105 [18. 3 | ‘01413
5. 43 48. o} 7.11 | r1097 ]18.20 | ‘01408
5. 54 45. o| 7.24 | *1096 f20.25 | ‘01480
6.15 27.40 | 7.30 | ‘1100 §23.40 | ‘o1560
6.49 | 4245 | 7.44 | 1097 S,
6.57 43.15 1 8. o 1102 {23.59 | *01540
7.7 46.40 | 8. g | ‘1099
7. 15 46.15 | 8.24 | ‘1104
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attache
they are inferred from observations made with the telescope in the ancient manne
been generally in a state of agitation. The Symbol (1) denotes that the register has fai
The Symbol ; attached to a time denotes that the reading will apply equally we
recorded. A brace denotes that at this time the curve of the Vertical Force was
by the brace shows the amount of the displacement.

11 to a considerable range of time near that which is
dislocated, and the difference of the numbers included




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xiif)

. ESE . . 827 . R Readings . . | BE2TE . .82 3 s Readings
§E | Western | SH (SoEF| SH | SoE8| S5 | Thermo- ] Western | 28 |SsEE| 2F [5oEE] 28 | Thermo-
"E% | Declina- | £5 |=Sg2| B5 |RESE| By | meters Er el By |MEgg By |RE8E| By | meters
g3 g (Ex=8| &% «=sE] £3 [ —_ 33 Declina- 82 |Ex2E| £3 - g2 . P
%)) s s |g° .3 s |g° .3 SR | o S wA {g° I & 4079 PR g imy
85 tion. Sa ggh:‘ &E EghE: Gg !mg r“g Sa tion., O g g{gmi: Cg gtm:h‘i‘ S8 (B> &

3 § |g2=&| T3 |FarE| @ EFE2) 2 5 (g2 3 |2R S| F |85|53

Jan. 17 Jan. 17 Jan. 18’
h m o { U h m h m h m ° o h m ] 1] 7] h m h m h m o o
11. 29 [20.47.10 |11. 8| ‘1125 . 23.52 | ‘1099
11. 40 48. oj12. 7| ‘1121 : (1)
Jr2.27 47.55 |12.30 | ‘1126 ‘
12. 45 50. o ]12.44 | ‘1125 Jan. 19 Jan. 19 Jan.19 Jan. 19
13. 40 49-30 [13. 5| ‘1127 o. o [20.52.15 (1) o of 01300| 1. © 49 ‘850 *7
16. 8 48.25 |14.55 | ‘1129 1. 4 53.55 | 0.45 | ‘1099 5 ‘01270 | 3. o |50 851 wil
16. 38 48.50 J16.28 | 1127 1. 43 53.10 | 1. 7| 1101 | 1°7 {-oxaoo g. 0]53 052'2
17.38 47.35 J17.24 | ‘1129 2.16 51. o| 1.15 | -*1099 | 4. 4 | ro13c0 |21. o |50 -2/50 *5}
18. 11 49. 5 ]18.10 | ‘1124 I 426 47. 5| 1.83 | ‘1102 | g.40 | 01205
18. 32 47.50 |18.30 | -1128 5.11 48. o| 2. 8| ‘1098 15. g | ‘01300
19. 4 48.15 |18.50 | ‘1124 6.17 46.35] 2.30 | ‘1102 J20. 8 | "01350
20. 18 46. 0 ]20.35 | ‘1124 6.54 47.10 | 2.48 | 1103 |21. 6 | ‘01330
20. 51 45.50 120. 44 | ‘1122 7.13 46.15 | 3. 2| r1097 {21.37 | ‘01327
21.23 47.20 [22.52 | "1115 7.37 46.50 | 3.37 | ‘1097 [22.41 | ‘012853
21. 43 46. 5 123.55 | ‘1115 ' 8. 5 45.45 | 4.10 | *1092 |23.59 | 01273
21. 50 47.35 [23.59 | ‘1114 8.33 46.25| 5. 5| 1093
22. 55 48. 40 9. 9 43.10 | 5.25 | ‘1098
23. 43 51.55 ' 9.23 45.15 | 7.12 | ‘1099
23. 54 51.20 9. 41 41.35 ]} 7.32% ‘1096
23. 59 51.45 10, 4 42. o} 8.15 | -1099
10. 41 46.40 | 8.33 | ‘1096
12,23 48.20| 9.14 | ‘1106
Jan. 18| . Jan. 18 . |Jan.18 Jan.18 14.35 49. 5 il
o. 0 [20.51.50 | 0. o| ‘1114 | 0. o | 01624 | 7.45 145-8[464{]/15. g 50.35 |10.22 | ‘1095
o. 8 51.25 | 0.13 | 1111 | 1.57 | -o1610 f21. © |46 2147 "o|}|15. 36 48.10 110.33 | ‘1008
o, 26 53.10] 0.47 | 1116 | 4.12 | ‘01464 15. bg 47.35 |10.49 | '1096
1. 40 52.20 | 0.57 | ‘1114 | 5.52 | *01370 16. 14 48.45 |11. 5§ 1100
2. 3 53.50 ] 2. 4| 1122 | 9.28: 01317 16. 28 47.25 |11.13 | ‘1098
2.11 52.40 | 2.15 | 1118 |14.42 | *01373 16. 47 48.15 113.31 | 1101
4. 5 46.55 ) 2.51 )} ‘1119 |21.27 | ‘*o1290 17.15 47.40 J13.48 | ‘1103
4. 23 42.40 | 3. 5| ‘1117 }23.59 | ‘01300 19. 58 46.40 |15. g | ‘1103
5.28 49.10 ) 3.25 | -1118 20. 52 47.10 |16.15 | ‘1104
8.20 48.15 *xk ‘ 21. 32 46.50 |16.58 | 1102
10. 37 48.30 1 4. 7| "1109 22. 49 49.15 |17.45 | ‘1105
10. 54 45.35 ] 4.19 | 1113 23. 39 53.10 {17.52 | ‘1099
11.22 48.20 | 4.46 | 1116 23. 59 53.35 |19.48 | ‘1099
11. 40 47. o] 5. 6| 1115 20.17 | *1096
12.33 48.35 ] 5.40 | ‘1116 21. 4 | 1094
14. 52 49. o] g. 2| ‘1118 21.20 | ‘1089
17. 11 48. 5 J10.13 | *1116 . 22.45 | 1085
17.38 49.15 J10.36 | 1118 ' 23.15 | 1087
19. 9 47.20 |10.49 | 1122 23.20 | '1090
20.37 46.50 J11.14 | *1118 ‘ 23.46 | *1089
23. 59 52.15 |12.53 | ‘1115 23.59 | ‘1089
13. 1) 1113 ’ - —_
14.11 | °1112 Jan. 20 Jan. 20 Jan. 20 _ Jan. 20
14.50 | ‘1114 0. 0[20.53.35] 0. o ‘1089 ) 0. o 01275 | 1. o [51-3{50°2
17.15 | ‘1115 1.25 52. o] o.11 *1091 2.5 {'01280 3. o |52+0|50°5
17.37 | *1113 2. 5 50.35 | o.40 | ‘1089 9% 1 1-01360 9. 0 [490/48 ‘0
18. 9| ‘1116 3. 5 49.55| 0.56 | 1084 | 4.30 | 01335 l21. o |43°2/43°g
19.12 | ‘1116 3. 54 48.25 | 2. 4| '1085 | 4.52 | 01350 |22. o {43°3/44.°O
19.18 | 1114 9. 10 46.50 | 3. 7| ‘1089 | 6.42 | 01343 |23. o 44_.044.2}
20.26 | ‘1112 13, 23 48.30 | 3.55 | r108g l11.10 | 01438 ,
20.46 | ‘1106 14. 17 48.45 | 5.18 | 1093 |14.40 | 01543
21.23 | ‘1105 14. 37 50.50 | 6. 7| ‘1089 |22. o | ‘01577
21. 31 | ‘1107 15. 8 49.15 | 8.31 | ‘1091 [23.59 | ‘01620
22.31 | "1107 18. 47 48.50 | 8.58 | ‘1093
23. 3| ‘1102 20. 58 47. 5]10.52 | ‘1095

For the Iorizontal and Vertical Forces, increasing readings denote increasing forces.




xiv) .. .. INDICATIONS OF THE MAGNETOMETERS ' '

5 s 19288 s ; B3, ; | Readings g s |2288 ¢ ¢ | E2F $ | Readings |
E EREE H R B R £ El33gg| B |LEEE| LB | |
S8 | Western | S5 |SLES| 85 | S5 | S5 | Thermo B2 | westen | 25 [E5E| 25 |5 SER| 85 | Themo
g_ﬁg Declina- | &3 %f é ;.1 Ex ot § § 'EE meters. E;% Deeling. - g% qu § ;.2 : g%‘ &2 § 2 E:S meters,
- (53 St . ) =~ - Sy ¥
g § |85x| ©F [E50s]| 08 (2558 C2 ©8 |55l O3 |22 P8 58> 6
4 > |eadE S | BEx& 3 w“v«?‘p = S (S ads - 8 8>S 2 eS8 |wsl
A & = A > CREEAEE e = > E|EE
Jan. 20 Jan. 20 ' ' Jan. 21 Jan.21 ‘
h m 1t o J h m h m h m | o | o h m|o 4 44 ) h m h m 1 h m | o ok
22. 28 |20.48.55 |10.58 | ‘1098 23.54 [20.50. © f14.51 | ‘1091 ‘
23. 59 52. o J11.16 | ‘1095 23. 59 51.15 }14.56 | *1089
11.58 | ‘1096 - §15.51 | 1004
12. 8| "1098 7 | 16.29 | 1088
12. 48 | "1097 § 16. 42 | ‘1093
13.31 | ‘1100 17.43 | 1101
15.30 | "1104 18. 22 | ‘1093
15.53 | ‘1104 1 19. 17 | ‘1090
16. 46 | '1105 | 19. 37 | ‘1091
17. g | ‘1105 ] 19. 38 | ‘1085
1g. 2 | ‘1102 ' *kk
20.37 | ‘1100 20.54 | ‘1085
21. 8| ‘1097 ‘ 21. 11 | "1083
22. 5| *1093 : ‘ 22. 30 | ‘1077
22.23 | ‘1094 ‘ 22.40 | ‘1077
22.44 | "1092 23. 2| ‘1072
23.21 | ‘1092 23.12 | ‘1076
23.59 | ‘1094 23.46 | 1071
- —_ 23.59 | *1077 i
Jan.21 Jan. 21 Jan.21 Jan. 21 — —{
0. 0[20.52. o] o. o| ‘1094 | 0. o | ‘01620 | 0. © |45 045 0||Jan. 22 Jan. 22 ~ |Jan. 22 Jan.22| .
1. 24 52.10 | 0.43 | ‘1096 | 1.48 | *01640 | 1. o [46-0/46°3]]} o © 20.51.15 ) 0. o| 1077 ] 0. o | ‘o1400 | 0. o |51:*552 -2}
3. o 49.30 | 1.33 | ‘1095 | 2.48 | ‘01563 | 2. o l47°3|47°5|]| o- 11 53.30 | 0. 3| *1078 | 2.29 | *o1290 { 1. O [52°5/52"8
4 9 48.30 ] 1.58 | ‘1101 | 3.40 | ro1470 | 3. o {48 9|49 °4]| © 26 51.20 | 0.25| ‘1068 | 2.55°| ‘01260 | 3.' 0 |54 *g|54 0
458 49-25 | 2.38 | ‘1101 | 4.30 | 01335 ] 6. o |50°7/507|]| ©.48 50.55 | 0.38 | ‘1066 | 4.41 | ro1217 | 9.- 0 [55°8|54°¢|.
5. 6 48.35] 2.45| r1098 | 5.56 | ‘01207 | 9. o 50550 8|]| I- 52.50 | 0.43 | ‘1066 | 9.39 | 01155 |21.- o [53°2/|52 0
5.27 50.40 | 2.53 | -1099 o | 01170 |12, o |49 149 -olf} I. 33 53.20 | 2.48 | ‘1078 |12.26 | ro1150°} B |
6.24 48.40 1 2.55 | 1093 7 {'01285 21. 0 |49 °0|49°5]|| 2+ © 50.45 ) 3.34 | ‘1078 J18. 3 | ‘01277
. il 3. 7] ‘1090 [11.38:] 01227 |22. o |50°050°5]{| 2.52 50.25 | 3.42;| *1080 |20.39| ‘01300
9. 8 48.55 | 3.27 | ‘1093 |16.45 | 01347 |23. o |50°4/51°of|| 429 48.20 | 5. 3| 1078 j23.12 | 01380
9. 42 49-35 | 5. o[ ‘1092 |21.27 | 01350 5.51 47.55 | 5.34 | 1080 |23.59 | ‘01360
10. © 48. o] 5. 5| ‘1104 [23.13 | *013g0 6. 3 48.35 ] 6. g | 1075
10.23 48.50 | 5.38:| ‘1092 [23.59 | -o1400 6. 22 47-45 1 6.29 | ‘1080
10. 36 47.55 ) 6. 2 | ‘1097 6. 38 48.55 ] 7.15 | 1075
11. 12 48. o] 6.16 | ‘1097 7. 22 47.55 ) 7.37 | ‘1078
11. 39 47.15 ] 6.36 | ‘1100 8. 14 47.30} 8. o| 1073
11.57 46. 5] 7. 4| 1095 g- 26 48. 5} 8.32 | 1075
12.21 47.20 | 7.47 | 1095 10. 8 47.30 ] 8.57 | 1079
12. 39 46.35 ] 7.54 1 ‘1097 15.30 | - 49.20] 9. 8] ‘1077
13.22 48.50 ] 8. o | ‘1094 " 19. 31 48.15 ) 9.30 | ‘1086
13. 45 48. 5] 8.32 | "1093 | 19- 43 46.40 1 9.38 | ‘1075
14. 7 49.20 ] 9.23 | ‘1091 19. 51 48.20 [10.29 | *1080
o RER g.32 | ‘1092 19. 57 47.25 J10.37 | ‘1078
15. 39 47.451 9.53 | *1086 20. 21 47.25 111, 2| "1081
15. 57 48. 40 |10. 10 | ‘1091 20.27 | 45.35 [11.46 | ‘1078
16. 17 47.25 j10.17 | *1082 20. 37 47.10 f12. 4| 1084
16. 54 53. 40 j10.26 | 1088 21. 32 47.15 }12.16 | ‘1080
17.21 49. 55 |10.37 | ‘1087 22. 25 48. o |12.23 | ‘1082
*** 111.13 | ‘1083 ‘ () [r2.32 | ‘1077 |
18. 4 47-20 {11.31 | *1093 il 12.40 | ‘1081
18.58 47.25 |12. 8| ‘1092 | 12. 46 | ‘1075
**x 11313 | ‘1095 13, o | ‘1080
20. 40 46.10 |13. 40 | ‘1004 | - 13. 10 | ‘1075
21.35 46.55 113,46 | ‘1087 13.50 | ‘1081
**% |13.54 | 1092 : 14. 7| ‘1079
22.23 48.40 |14. 7 | -1090 14.16 | ‘1080
23.15 50. 5114.37 | ‘1092 - |18.14 | ‘1083
23.27 | 51. o|14.44 | ‘1087 18.58 | ‘1086
|
‘I'he indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has.
been generally in astate of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement. :




AT THE 'ROYAL ‘OBSERVATORY, GREENWICH; IN THE YEAR 1863. (xv)

; s 228 4 5 [E2 5 i 5 3 827 . 3 |238F 5 i
E FRECE T -0 I B el | - £l3E3s| B |Tefg| E | e
S8 | wewern | 56 |BEEE| 2E |EPEE| S5 | Themo- |[| 35 | g8 |SPEE| 85 |EPEF| SE | Thermo-
g | Western | 5o \me S8l B5 (82358 | B | metes ||| B5 | Ve | by |=2E5| By (G885 E5 | meters
85 | Declina- | 82 |EwEE| 52 |=%588| 83 (oo €2 | Decina- | §2 |2 55| 8§23 [=588]| §3 ===
2 . & eo .= & Sl & SRR & . 1 = go.2l & Sower| B MYy
Sg | ton | Sg |Sgef| Sg |SgEt| Sg [GElCElll 6F | em | SF |Seeb S5 | cEMU SE aEICE
= 5 |F2HE] E |2RFE| 2 (55|85l S S 5858 F |E8¥8| 5 |55|52
Jan. 22 Jan. 23
h m [ o v w#fh m B m h m o o h m | o ] h m h m kB m}| o °
19. 44 | *1084 . 18.52 | ‘1099
19. 52 | *1088 18.57 | ‘1097
20. 1| 1086 ‘ 19. 7 | ‘1098
20.29 | ‘1085 19.12 | *10Q1
|20.37 | 1089 19. 29 | ‘1097
21. 23 | "*1089 ) , 19.33 | ‘1095
22.22 | *1084 : 20.10 | 10099
23.59 | -*1083 : 20.32 | ‘1097
» — : 21. 8| ‘1096
Jan. 23 Jan. 23 . {Jan. 23 |Jan. 23 : 22.10 | ‘1094
0. 0[20.48. 5| 0. o} 1083 | 0. o | *01360 | 1. 0 |54°0/54 0 22.39 | "1089
o.37 50.10) o. 7| 1083 | o0.29 | ‘01375 | 3. o |54 754 7 22. 57 { ‘1090
4. 6 48.15] 0.45 | *1082 |- 1.15 | 01330 | 9. o 538|530 . *E®
6. 7 48. 45 ®k% 1 2. 4| ‘01330 §21. O |46°6/47 "0 23.55 | *1069
6.37 | 48. o| 2.13 | ‘1091 | 3.22 | ‘01280 6]
7. 5 48. 40. *** | 4.45 | ro1155 .
7.37 47.55 | 4. 4| ‘1096 5.5 {'01150 Jan. 24 Jan. 24 Jan. 24 Jan. 24
7.57 48.40 | 4.32 | *1101 | 2 °% [lo1275 : o. o |20.54.35 () | o ¢ 01575 | 1. © |49 '0j49 2
8. 8 47.50 | 4.58 | ‘1100 } 7.28 | 01235 21 53.50 ] 0.27 | "1073 ] 2.49 | o1boo | 3. o 50550 ‘8
9. 3 47.35 ] 5.52 | r1101 | .45 | ‘o1250 26 55. 5 .30 | 1077 | 4-44 | 01347 1 9. o |505/49 g
9.24 49.20 | 5.57 | ‘1104 }13.20 | ‘01420 37 54. 10 .37 { 1075 | 6. 6| 01300 [22.35 |45 045"
g.50 | 43. o] 6.23 | ‘1100 j14. 12 | ‘01430 21 54. 30 .39 | 1081 | 6.47 | ‘01330 '
10. © 44.20 | 6.54 | ‘1101 [15.50 | ‘01540 37 53. 10 .51 | ‘1082 | 7.47 | 01323
10, 36 43.45 | 7.41 | *1101 |21.14 | *01535 37 55. 15 . 3] ‘1087 | 9.10 | 01263
11. 9 47. 5| 7.52 | *1106°|22.30 | 01555 13 49. © .24 | 1087 | 9.33 | 01143
11.21 44.351 8. 9| 1102 |22.45 | ‘01565 26 50.25 | 2. 7| "1105 | 9.45 | -oogbo
11.28 46. 5| 8.24 | ‘1101 |23.59 | ‘01575 14 51.35| 2.23 | -1110 J10. 5 | -01075
11.39 43.50 | 8.31 | ‘1098 42 | bo.25 .53 | ‘1094 |10.14 | 00955
11.53 44.25 ) 8.59 | 1100 23 52.55 .28 | ‘1110 |10.23 | *0Og40
12.26 41.55 ) 9.32 | ‘1096 36 51.30 | 4.14 | 1111 j10.35 | 01010
12. 47 41.55 | 9.56 | 1103 | 52 51.45 | 4.45 | ‘1103 |10.44 | ‘00995

. 3| 1105 J11.15 | ‘01076
.19 | °r1o1 |11.37:| ‘orobo
.30 | ‘1101 f12. 3:| ‘01132
.40 | ‘1109 |12.15 | ‘01065
38 52. 5] 6.10 | ‘1078 |12.35 | -o1212
45 56. o] 6.23 | ‘1082 J12.40 | ‘01200

o

o]

o

o

o

1

I

2

2

2

3

4

4.

11 48.25] 5

5

5

5

6

6
51.45 ] 6.35 | ‘1094 |12.56 | ‘01267

6

6

6

7

7

7

7

7

8

8

8

8

8

8

9

9

9

9

22 49. 10
28 52. 40
36 53. o

13.53 49. 5 10, 4| ‘1097
14.10 44. 30 |10.22 | ‘1004
: *¥% 110.34 | ‘1088
14.56 40.55 |10.84 | 1091
15. 49 45.45 J11.13 | ‘1080
115,58 44,35 |11.32 | "1078
16. 8 47.40 }11.58 | *1092
16.21 | 41.50 |12.13 | ‘1082
17. 3 48.30 }12.36 | ‘1078
17.27 48. 5 112.57 | *1082
17.42 49. 40 [13.30 | "1076
18. 3 48. 5 |{13.52 | 1081
18. 25 49. 45 |14. 7 | ‘1078
19. 7 50. 45 |14.17 | ‘1089
19.13 51.50 |14.27 | ‘1090
19. 26 4915 |14.34 | *1086
19.58 55. o0 |14.43 | ‘1087
20. 44 51. 40 |14.52 | ‘1083
121,22 51. o l15. 4 | 1087 |
22.48" 52.15 [15.35;| -1084
23. 8| 53.45|16.23| r1093
23. 22 53. 30 }16.56 | ‘1092
23: 49 55.30 [17. 7 | ‘1096
23. 59 54.35 f17.17 | 1094

57 53.45 | 6.41 | ‘1082 |13. 2 | ror1260
4 [20.52. 5] 6.48 | 1089 [13. 8 | ‘01290
10 |21. 7.30] 6.52 | ‘1074 |15. o | ‘01257
31 [20.49-45 | 7. 2 | ‘1090 |15.44 | -o1296
. 42 56. 55 . 71 *1087 §16. 2 | -o1290
2 48.15 | 7.15 | ‘1104 [16.27:| 01326
8 49. 25 .26 | ‘1084 |17.12 | ‘01214
7,44 | ‘1081 J17.24 | 01218
. 0| 1065 |17.49 | 01137
. 8] *1066 118.39:} "o1280
8.24 | ‘1064 |20.38 | o141y
.29 [ "1069 |23.59 | ‘01550
.35 ] *1061 ‘
.45 | *1056
. 0] ‘1059
.16 | ‘1073

37 47+ 20
50 | 42.20
1 39. 30
21 50. 30
26 47.15
27 58. 20

37 47.10

58 42.55 .27 | "og71

-
P O0PLOLOOYOVY XPPPEIININT AAARNOIANRNNCOOR P LD = =000
o
S

17.29 | *1098 5 56.10] 9.37 | ‘1006
17.56 | ‘1099 | 10. 15 44. o | 9.43 | 0968
18.22 | ‘1094 10. 25 31. 5 |10. o ‘1045

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xvi) I
NDICATIONS OF THE MAGNETOMETERS '

.:'g - g Eé:g g g EEE g g | Readings ] o '
£ : B ; s |82 .| .
2:: Western 2 gzgg '§-—< §'§§§ 'SE of .x:"—g g PER R & ‘S%Ed < Readings
£ o En mecel By |S38%8] F Thermo- SH an 8983 8 1,98% 8 g
52 | Decina- | 53 |34 g8 52 REEE E& | meters. 25 | Western | £ |2 PEs| 25 |ErEs| 8% e
521 e | 8% |Eias| &% | Ezec 55 ool 38 | Deeme | 53 SES8 EE \mSg2| G5 | metes
& § |SERE) ©F |EERL]| ©8 aeMEll S ; 2o E5El Ba |39RE| 24 |ngla
= S il o [ 2aks S |[Ea 8 tion. Se |gasb| Gg |Saxe| G4 SR AR
= s = [g2lza)| = EOSERE| 8 [3ETE| °F =EnE
o . - o} = =% b= < oS
J:n.:x‘} o i " Jha’n.r%n‘d . | Jan. 2 ! o - . BE 52
10. 27 {20.37.50 |10, 1 | ‘lo14 poom nom | o | o an. 24 . J}?n.z‘{,
12-38 28.35 l10. 6 | ‘1017 : 22-48 20.53.30’19_ 5| *1081 bom hom | o °
- 40 2g.25 |10.10 | ‘1010 . , 23. 59 53. 10 |19. 18 | ‘1080 ‘
10. 52 23.50 j10.19 | ‘1072 : 19.24 | *1085
111 34.25 |10.24 | "1054 19.34 | ‘1082
I1.25 31. 40 |10.31 | ‘1062 19.57 | 1084
11. 39 31. o |10.38 | 1058 : 20. 5| ‘1080
11.47 34.35 J10.52 | "1071 20.10 | ‘1087
11. 56 35. o }11.15 | "1034 20.14 | *1081
12. 1 38.30 |11.24 | 1031 20.20 | ‘1085
12. 9 33. 5 ]11.34 | 1037 20.23 | ‘1082
12. 14 32.50 J11.37 | ‘1034 20,27 | 1085
12. 22 2g9.15 f11.52 | "1059 20,48 | ‘1082
12. 28 34. 40 |11.53 | ‘1038 ' 20.53 | ‘1080
12. 41 49.45 |12.17 | “1103 21,10 | ‘1084
12. 57 35. o |12.39 | 1037 : 121.14 | 1080
13. 9 42.10 |12.52 | ‘1064 | 21.23 | *1083
13. 15 41.20 12.54 *1056 21.24 | 1078
13. 28 45. 40 |13. 7 | 1069 22. 6| ‘1081
13. 39 44.20 J13.15 *1061 22,24 | 1086
13. 54 47.15 |13.33 | *1053 : 22.42 | ‘1084
14.17 45.25 |13. 48 | "1055 . 23.15 | ‘1086
14.22 44. 10 }13.51 | 1051 : 23.51 | ‘1091
14. 24 44.55 |14. 2 | ‘1064 23.59 | ‘1089
1439 | 4240 |14 7| 08 Jan. 25 J
4- 4 .30 |14.10 | "106 it an, 25
14. 56 jrg 45 11. 24 'IO;? o. 0 20.53.10 | o. o| ‘108 Jan. 25 . |Jane2d)
15. 12 38.45 |14.31 | ‘106 o.19| 53.15) 0 8| 1 g 0. 0| 01550 | g. o0 (4872/49°C
15. 19 40.50 |1 .37 -1067 0. 44 58.35 | o.21 -109 1.26 | 01596 f21. o |47°047 "5
1. 57 35,30 [14.45 1669 120 | 57. 5 o35 | rro | oo orese
15.53 . . I. . . '
593| gmefeon ) ol rg| S fo) e | i | o
16. 7 38. 10 15' 144:; -12 3 2. 12 59. 25 0'45 .“05 2. 52 ‘01640
16. 10 36. 25 15'31 ‘107 2.22 55. 10 1. 2 -109 745 | ro1diq.
e | 333 15. 51 077 2.36 | 55.55 ngr e I 25 | 01510
16. 41 42. © 15. :1_7 'log 2. 48 53. 45 2. 13 oo 9-38 | ro1500
16. 50 |20. 41. 30 15.5 -1082 { 3. 10 5120 | 2.2 “1090 | 9. 52 01524
oS o o 16. Z -1032 1. 3 23 o5 e 2-3; .1075 10. 34 | 01457
1713 |20.57. 5 16, 8 | 11073 | A Y Il I 8 Bl ey
17.19 |  59.35 16. 34 oo ok akEe | 56| wrogr |ur. 2t 01426
1526 | 57.45 |17. o9 5.27 | 53 3.16 1 Ttogh f11.86 | “o1lgo
. . 7. 2 | "1062 5 -40 | 3.20 | ‘1088 13.15 | 01373
17.37 50.35 [17.22 | 1117 - 47 52.20 | 3.28 | ‘1095 }13.32 | -
17. 41 50.20 |17.25 | ‘111 6. 12 51.50 | 3.37 | -1093 01850
17.53 46. 45 17. 32 '1114L 6.29 52.45 | 4.27 | 1 93 1417 | 01348
18. 2 48. 5 1.3 'ng 6. 58 52. 50 4.38 . 103 115. 1| "o1400
18. 7 46.25 17' g -1119 7- 8 54. 40 4‘50 -“oé 21.54 | ror428
18.12 48.20 17'46 -u:)‘ 7- 83 47.50 5' 5 ':105 23.§0 ©1518
18.18 46:15 I;:ig -;“2 8.22 47.25 5: 26 '1?24 23.39 | rotdto
18. 25 49.10 |18. 7 | *1083 8.34 48.40 ] 5.35 | ‘1102
18.34 | 46. 5 |18.14 | 1072 9. 0| 47.40| 5.47 | ‘1106
18. 39 50. o |18.20 | ‘1077 | 914 43.55 ] 6. 1| ‘1104
13. 47 48. o Ig- 23 | 1071 ) 8 :g 37- 3::; g 12 | ‘1105
18.30 [ *1080 ’ 0.2 .23 | *1086
| || o o] o)y
21. 21 51.55 18.%?5 .10 10. 35 35.40 ] 6. 52 -Io Z
*** 118,56 1o7 10. 51 44.15] 7. o xogg
. ‘10 . . ‘10
22. 55 52,35 l1g. 1 -lo;2 1. 7 43.35] 7. 8 -“g,
11. 30 45.20| 7.17 | ‘1089

The indications are taken from the sheets of the Ph i
they are inferred from i hotographic Record, except where an as isk i :
they v el o, Shervaions g wih e o i e ot ik s achod g (b pumber T hich nstance
The Symbol : attached to a time dénotes tha?;x{:hd (1 denotes that the register has failed between the preced?ﬁ()t:i(g faflthe‘ magnet has
recorded. A brace denotes that at this time the c:rreadz‘n}gl will apply equally well to a considerable range of g:cime ollowing readings.
by the brace shows the amount of the displacement ve of the Vertical Force was dislocated, and the difference of th;1 S?xlmtb}:;g z;hic}é is
. clude:




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(xvi
. . 18285 s | H2T 4 s i s . B8R RN . :
5 EAPEEE e H I R il | PERFEL R bt ) IOY B e i
SE | Western 1 SoEE SE |ge £8| 26 | Thermo- 2E | Western 2e |2 z 55 S8 | 8 i £E8] €8 | Thermo-
By ) By [ZScdl By |SEcE| By meters. By Py HEcl By |S5S8) Ey meters,
g3 Declina- 52 3"555 83 w58 23 93 Declina- 23 ﬁ‘gg'ﬂ 23 8¢ 23 S
ga | T EL 1 Soma| B2 |FamS| &2 [H5|8g|] 52 : 50 18 amb] B2 | Bams| &2 |HE|Hs
CF- tion. o8 857 [CR- gigF-ﬂ: 555 = T g tion, C’Jg S8R 05 SEmRE] Og g a
g S |EE=8] & |BErE| S ER|RE) & S |5EmE| S |BirE| 3 |E2Rg
= 2 |= =R = |52 8= = = o A | b = 52|55
Jgn.zS J&n. 25 . Jan. 25
mn o ] m m m h h m h m
11.53 [20.35.30 | 7.25 | ‘1092 " ° ° " a5 ‘1071 B °
12. 3 35.50 § 7.32 | 1078 23.59 | ‘1076
12.23 32.25] 7.38 | 1088
13. 2 44-40 | 7.53 | ‘1081 Jan.26 Jan. 25 Jan.26 Jan. 26
13.16 46. 35 ek 0. 0{20.56.30 | 0. o| ‘1076 | 0. o | 01510 | 1. 0 |49°549°5
13. 21 48.50 | 8.32 | ‘1087 0. 4 [20.59.40 | o.10 | ‘1068 | 1.35 | *o1580 | 3. o |51 ‘0/50°7
13. 31 41.30 ) 9.31 | ‘1055 o.11 (21. 2.50 ] 0.16 | ‘1075 | 2. o | 01560 | g. o (51 *6/50 8|
14. 1 37.25 | 9.52 | ‘1101 0. 21 0.45 ] 0.25 | ‘1077 | 2.10 | 01620 |21.10 |52 *2[53 °0
14. 23 38.20 J10. 0| ‘1088 0. 26 6. 51 0.31 | ‘1074 | 2.45 | 01637
14. 58 47.55 j10.15 | *1089 0. 29 3.55§ 0.36 | *1081 | 4.19 | 01488
15. 28 46. 40 l10.27 | *1063 0. 33 7.30 ] o.42 | ‘1073 | 5. 41 | ro1420
15. 51 48.30 {10.37 | ‘1071 *k% 1 0.45 | ‘1076 | 5.53 | 01428
16. 7 47. o f10o.52 | ‘1074 0.50 |21. 3. 5] 0.49 | "1066 | 6. 7 | ‘01404
16. 46 49. 45 |11.14 | ‘1074 Bk 0.52 | ‘1073 | 6.15 | -o1410
*¥*%% l11.23 | ‘1090 1. 0 20.56.55 | 1. 2| *1068 | 6.30:| ‘01357
17. 54 50. 50 |11.35 | ‘1084 I 4 58.40 | 1.10 | 1048 1 6.42 | 01344
18. 8 49-10 [11.48 | ‘1094 1. 8 54. o} 1.35} 1077 | 7. o | 01305
18. 27 50. o [11.59 | ‘1090 1.19 52, 5] 1.42 | 1058 | 8,34 | 01273
19. 10 48.45 J12.15 | *1095 1. 31 (20.54.40 | 1.51 | *1073 | g.22 | 01230
19. 27 49-45 112.31 | 1081 1.38 |21. 2.35) 2. 2| 1038 | 9.35 | -o1230
19. 54 49-20 f12.56 | ‘1074 1. 45 [20.56.35 1 2.15 | 1073 |10.12 | 01165
20. 24 51.55 J13. 4| ‘1079 1.56 |21. 3.55] 2.20| ‘1037 f10.25 | "oligo
20. 40 50.55 |13. 9 | ‘1103 2. ¢ 0.35 | 2.44 | 1051 10.43 | *ol179
21. 1 56. o |13.49 | ‘1074 2.15 [21. 7. o] 2.50 | 1059 f12. o | ‘01246
21.25 |20. 57. 50 }13.52 | ‘1075 2.30 [20.52.40 |} 3. 7| '1060 f13.40 | 01264
21,46 |21. o. 5 |14. 3| °1058 Rk 3.14 | ‘1052 |14.30;| ‘01217
21.53 |20.58. 5 j14. 9| ‘1060 2. 52 45.55 | 3.22 | ‘1063 |15. 41 | ‘01257
22, g |21. 1.30 }14.15 | ‘1057 3. o 48.55 | 3.37 | ‘1048 }18.19 | 01250
22.32 |20.56. 5 {14.35 | ‘1069 3.5 48.10 | 3.53 | ‘1056 |23. o | ‘ol120
22. 42 58. 10 |14. 45 | ‘1087 3. 10 53. o] 3.57 | *1048 [23.59 | ‘01133
22.55 54.40 |15. 4 | ‘1078 3. 21 50.10.] 4.14 | 1054
23.12 59. 10 }15.40 | ‘1083 3. 36 56. 0] 4.25 | ‘1044
23. 27 53. 45 }15.53 | ‘1080 3. 45 52.50 | 4.47 | ‘1043
23.41 | 57.35 o 3.51 54.25 | 4.56 | ‘1050
23.47 | " 54.40 [16.56 | ‘1084 4. © 52,25 ) 5. 8| ‘1047
23. 52 58. 5 J17. 2| 1081 4. 8 54.10 | 5.17 | 1051
23. 56 54.55 |17.11 | 1085 ##% | 5,24 | ‘1048
23. 59 56.30 }17.37 | ‘1085 4.27 53.30 | 5.42 | 1045
17.44 | *1082 4.37 54.25 | 5.48 | ‘1049
18. g | ‘10go 4. 54 52.45 ] 5.59 | ‘1046
18.13 | ‘1088 5. 5 54.10 | 6.12 | ‘1061
18.3g | ‘1090 5.15 52. o] 6.21 | ‘1048
18.46 | ‘1085 5. 28 55.15 | 6.29 | ‘1078
19.13 | ‘1092 5. 42 52.25 |} 6.33 | ‘1051
19. 41 | ‘1085 5. 51 53.20 | 6.44 | *1051
19.59 | ‘1086 6. 8 41.25 ] 6.56 | ‘1080
20.12 | ‘1076 6. 20 48.30 | 7.15 | ‘1058
20.22 | ‘1074 6. 28 38. 51 7.23 | ‘1060
20.30 | ‘1076 6. 33 45.30 | 7.29 | ‘1056
20.49 | ‘1056 6.37 39.20 | 7.37 | ‘1061
21. 2 | *1056 6.51 32.30 ] 7.59 | ‘1048
21.20 | ‘1073 6.57 39.55 | 8. 8| -1052
21. 44 | ‘1057 7. 7 41.55 } 8.23 | ‘1039
22.18 | ‘1076 7. 15 38.15] 8.37 | *1051
22.29 | ‘1073 7.28 39.45 | 8.39 | ‘1074
22.48 | ‘1077 7.38 46.10 ] 8.47 | 1056
22.54 | ‘1071 7-41 45. o] 8.59 | ‘1067
23. 1| ‘1074 7. 50 46.55 | 9. 7 | ‘1067
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
4
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(xviil) INDICATIONS OF THE MAGNETOMETERS
. . | B2Z . 1823, R din 3 s 1827 ., s | B2Y . ; i
N S RRE| LE aRiE| g | el ERPEL I R I B i |
SE | Western | S5 |S,EE S8 |82 EE] €8 | Thermo- el |6 |5F Rl €8 EBEE S8 | Thermo- |
] ; Bu ME88| By |mE88| By meters. ER Western | 25 |RESE] Fh ;2-230 E & .meters,
a8 Declina- gfz L e a8 gm 53 i a3 o g S Téef.én‘ a5 v g a 8 ters,
22 | 4 22 [E5P8| 83 |w%”5] 33 [Ealag|ll 28 | Delim- | 38 |E87E| 84 |2 E| ER LMy
65 tion. ég E{%ME 55 g%ﬁnﬁj 55 mama 58 tion. &g SRt S g .gﬁﬁiﬁ G :§>§c
= e M R Ll I N R < |si=s 8 |FmrE| 8 \5£5s
Jan. 26 Jan. 26 Jan. 27 Jan. 27 Jan. 27 Jan. 27 ,
b m ) / I h m h m h m o o h m (o I Z b m Rk m h m ) o
7.57 |20.44. 5] 9.18 | ‘1055 0.47 [20.54.55 | 1.25 | ‘1071 3 01146 |23. o [46°0/46 0
8. 6 46.10 | g.46 | ‘1079 0. 54 56.50 | 1.40 | 1060 | * ° {'01420
8.15 45.50 |10. 15 | *1053 1.27 56.35 | 1.45 | 1061 | . 5 | [ro1370
8. 23 41.20 |10.25 | ‘1088 1. 39 54. 5| 2. g | ‘1050 420 {-01480
8. 36 31. 5 ]10.41 | 1065 2.15 53.55 | 2.18 | 1058 | 6.45 | ‘o1420
-8.38 38.55 *kk 2. 43 56.10 | 2.26 | 1058 | 8.45 | ‘01445
8.48 38. o J11.54 | *1063 2.58 54.55 | 2.44 | ‘1070 | 9.18 | “01443
9. 13 48. 5 |12. 30| ‘1070 3. 7 56.20 | 2.48 | ‘1064 | g.45 | 01417
9. 26 44.15 |13. 2 | "1066 3.15 52.15 ) 3.17 | r1¢62 J19. 41| 01453
9. 38 46. o |13.26 | ‘1073 3.27 51. 5] 3.38 | 1073 l22.11 | ‘01487
10. 3 53.15 13.33 | ‘1072 3. 36 52.10 | 4. o] ‘1048 |23.59 | ‘01540
10. 24 43. 5 113.45 | ‘1077 3. 40 51. ol 4.22 | ‘1068
10. 38 48.25 |13.55 | ‘1078 3. 53 51.45 | 4.30 | ‘1067
10. 54 42.50 |14. 1| ‘1075 4.9 44.45 | 4.38 | ‘1072
11.16 44. 0 |14.29 | 1081 4.27 46.30 | 5.10 | ‘1061
11. 37 47.25 |14.56 | ‘1078 4. 58 51. 5] 5.23 | ‘1065
13. 6 48.50 |15.10 | ‘1074 5.10 49.55 | 5. 40 | ‘1058
13. 28 51. 5 |15.32 | ‘1074 5. 26 50.55 | 5.53 | ‘1075
13. 51 59. 40 |15.46 | 1073 5. 39 44.15 | 6.12 | 1066
14 47 48. 45 ]15.56 | ‘1068 5. 52 47. 5] 6.25 | ‘1081
15. 20 48.20 |16. 43 | ‘1067 6. 5 46.50 | 6.59 | ‘1068
16. 1 52. 5 |17. 5| ‘1072 6. 11 44.10 ) 7.53 | *1070
*#*x 17,14 | "1068 6. 24 46.40 | 8. 7 | ‘1065
17. 2 52. 5 |17.31 | ‘1075 6. 33 46.55 )] 8.16 | 1065
**% 117.46 | 1075 6.51 49.30 ] 8.29 | ‘1060
17. 42 50.10 [17.53 | ‘lo72 7. © 49. o| 9. o 1062
17. 51 51.50 {18.19 | ‘1077 7-47 48.40 | 9.22 | ‘1095
18. 7 50.10 }18.30 | ‘1074 8. 2 49.30 | 9.41 | ‘1065
*** 119.33 | ‘1072 8.17 48.25] 9.59 | ‘1075
18. 25 51. 5 |19.47 | 1066 8. 38 45. 45 |10.17 | ‘1063
*¥** l19.52 | ‘1070 8. 49 47.35 {10.26 | ‘1065
18. 50 48.40 |20. 7| ‘1073 8.58 46. 5 {10.45 | 1063
*%% 120, g | ‘1068 9. 11 35.40 |11. 3 | ‘1065
19. 32 49-30 |20.22 | °lo72 9.34 43.50 |11.38 | ‘1062
19. 39 50.55 |20.31 | ‘1066 9. 48 36. o |11.44 | "1067
19. 53 49. 50 [20.37 | ‘1068 10. 4 35.15 |11.58 | ‘1062
20. © 50.55 }20.52 | "1061 10. 41 45. o |12.37:| 1069
*** ls1.29 | ‘1060 1. 3 43. 5113, 8| ‘1065
20. 51 50. 30 |21.37 | ‘1063 ***%  113.29 | ‘1070
**% 121.52 | ‘1059 11. 53 45.15 }13. 44 | 1068
21. 3g 52.35 |22. 2 | ‘1064 12. 4 44.10 |14. o | *1073
*x% 152,26 | "1067 12. 28 46. 30 |14.26 | ‘1067
22. 2 51.15 |22.38 | ‘1066 13. 8 49. 5 |15. o | ‘1067
*** 122.55 | ‘1071 13. 24 47.55 115.30 | ‘1073
22. 44 53.50 [23. 8| °1066 13. 37 48.55 115.58 | 1075
22.55 57.40 |23.24 | ‘1072 15. 54 47.50 {16.32 | ‘1075
23. 14 52.55 {23.32 | ‘1067 16. 31 49.55 |16.52 | 1073
23. 38 52.30 {23.39 | ‘1074 16. 55 47. 45 |16.57 | 1067
23. 41 53.45 |23.59 | ‘1071 18. 51 48.50 |18.25 | ‘1069
23.5¢9 53. 40 #%% 119.14 | ‘1071
19. 58 48. 5 |20. 3| ‘1061
' *** 120,10 | 1063
Jan. 27 Jan. 27 Jan. 27 Jan. 27 21.22 46.10 |21.26 | ‘1066
0. 0 |20.53.40} 0. 0| ‘1071 | 0. o | ‘01133 | 1. 0 |53°053°5}21.32 47.50 {21.38 | ‘1063 ;
0. g 57.25 | o. 8| *1079 | 0.15°| ‘01080 | 3. 0 53-6/53°g|[|21. 41 47.15 |21.46 | *1066 :
o.18 55.40 | 0.28 | *1067 | 1.33 | 01080 | 9. o |52°2/52 "O[f{22. 48 53.50 |22. o | ‘1064 ;
0.23 57.55 | 0.46 | 1073 | | 5 {'01103 21.. 0 144044 °5]]]23. 8 55.25 22.13 | ‘1065
o. 24 53: 25{ 1. 8| ‘1070 | © -o1180 |22. o |44 *5|44 *8|]|23. 23 54. 45 XK ‘
* ¥
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol * attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(xix)

For the ITorizontal and Vertical Forces, increasing readings denote increasing forces.
) g

s 3 g9 3 .99 . s deadi ‘s . @ . s =T 3 i
‘Q_E')' é, 'E,»E :% f:'f ) ,§ ;E g g :Ej Rea:)imgs g ‘qg_, .ggg g ,E .EE g ‘:';) E Reagil‘ngs
SE | Western | 35 |BEEE] S5 | 8B L5 €5 | Thermo- |J| B& | Western | 85 |SEEE| B SEEE | 25 | Thermo-
E & . BS fé’gg By 1 S583] By meters. B 5 ) ] F“Eg‘g E & £.§85~ 3] meters.
23 | Declina- £3 |85 8g] §3 85| g2 i 23 Declina- g5 |E=5% &% cEg) 2%
L g2 |E8ZS) B2 | 587S ) B4 Imglsg | 2 ; $a |88 8l $a 1385 B4 |Lglmg
S tion. o8 |S8ET] 5§ .ggggﬁ 3G g a 52 o8 tion, 58 |SgRB) 58 | 2gmE ICF-! E g
& : |EExg| S |FEcE] 2 ERIEE| 2 $ |EEgsl 3 |BErs| g |ESES
= A | = 15 A |55 |83 a = |= e S=|[SA
Jan.27 Jan.27 Jan.28 Jan. 28
h m a ” h m h h m o o h m 0 1 h m B m h m o o
23. 40 |20. 56. 30 [23.10 | *1061 20. 53 |20.46. 5 20.18 | ‘1063
23. 59 55. o |23.18 | -1064 21. 38 47. 10 [20.25 | ‘1065
23.59 | ‘1064 **% 120.37 | 1063
‘ : 22. 59 51.20 |21.38 | ‘1060
Jan.28 Jan. 28 Jan. 28 Jan. 28 23. 11 50.35 |22.14 | ‘1059
0. 0 |20.55. o] 0.:0] *1064 § 0. 0| 01540 | 0. "o |46 546 8|/ 23. 20 51.55 |22.57 | ‘1056
o. 10 53.50 |.0.:8 | ‘1064 ) 2. o | 01585 ] 1. o (47047 2|}!23. 42 51.30 |23. 6 | 1053
0. 40 54.55 | 0.20 | 1069 | 3.28:| 01510 | 2. 0 |47 8/48 0, |“23. 59 52, 5 [23.14 | 1055
1.7 53.35 | 0.28 | ‘1065 | 4.2q9 | ro1418 1 3. o [48°5/48 8} 23.20 | ‘1053
1. 14 52.30 | 0.45| ‘1068 ) 7. 8| 01180 | 6. o |51 0506 23. 59 | 1053
1. 19 53.25 | 1.28 | 1066 | 9. 4 | "o1155 | 9. 0 |50°1l49 4 |-
2. 5 51.50 | 1.41 | ‘1067 | g.27 | ‘01180 f12. o |48 7/482|}|Jan.29 Jan. 29 Jan. 29 Jan. 29
3.17 49.45 | 2z.12 | 1073 l10.15 | ‘01165 |18. o (46°9/47 7|il ©. 0 [20.52. 5] o. © ‘1053 | 0. o | 01365} o. o |51 0507
3.39 50.55 | 2.53 | *1070 |12.21 | 01180 |21. © |47 °7[48 6|} ©: 48 55. o] o.14 | ‘1054 | 1.31 | 01322 | 1. o 515518
3.50 | ' 49.40 | 2.54 | 1063 }12.33°| 01207 {22. o (48°248 0/}l 1. © 54.50 | 0.29 | 1057 | 1.41 | 01325 | 3. o 1531|533
4. 1 50.25 | 3.35 | ‘1004 [13.15:| 01166 [23. © [49°0l4g -3/l 1. 9 55. 20 () | 2.52 | c1280 | g. o [54°7|54°1
444 | 49. o] 3.40 | ‘1070 |14.22"| 01230 | 1. 30 54.45 1 1. o | *1064* 3.38 | ‘01327 {21. o (9520|523
5. 14 49.30 ] 3.54 | r1064 [17.35 | 01340 1. 43 58.25 ] 1. 2| ‘1057 | 4. o | ror420
5. 50 48.55 | 4.18 | 1066 |18. 40 | 01348 2. 6 55. of 1.20 | ‘1060 | 5. o ‘01320
#%% | 4.28 | ‘1064 |20.15 | ‘o130 *#5% 0 124 | ‘1062 | 5.44 | 01293
6. 41 51.10 | 4.48 | 1068 |22. 4 | ‘01417 2.54 |20.56. 51 1.33 | ‘1067 | 6. 3| -o1277
7. 8 48.55 | 5. 8| 1069 |22.52 | ‘01410 *kE 1.49 | 1057 | 6.12 | *o1280
7.32 49.20 | 5.16 | ‘1072 |23.59 | ‘01365 3.32 |21. 0.35] 2.36 | '1056 | 6.26 | ‘01265
7. 44 48.30 ] 5.38 | ‘1068 B IR 3.47 |20.53.30 | 2.52 | ‘1051 | 7.26 | ‘01260
8. 9 48.15 ] 5.55 | 1073 - 3.54 40.30 | 3. 1| ‘1052 | 7.49 | ‘01287
8.33 48. o] 6.43 | ‘1073 4. © 42. o] 3.30 | ‘1028 ] 8. 8| -o1245°
8. 41 4g9. 5] 6.56% 1065 4. 8 38.10 | 3.35| ‘1029 | 8.57 | ‘01188
9. © 46.25 ] 7.15 | 1068 4.18 44-45] 3.52 | ‘1046 | 9.10 | 01200
9. 12 36.35 ] 7.31 | ‘1070 4.27 49. 3.55 | ‘1044 | 9.45 | ro1167
9. 23 34.55 | 7.39 | ‘1069 4. 34 48.50 | 4. 6| -1052 j10.45 | "o1195.
9. 30 37. o} 8 2| "1073 4. 54 53.15 | 4.30 | ‘1043 |10.57 | *o1180
g- 41 37. o] 8.30 | ‘1063 5 o 51.50 | 4.37 | ‘1o44 [12. 4 | “o1197
10. © 44.30 | 8.40 | ‘1067 5. 7 53.25 | 4.51 | "1039 |12.25 | 01180
10. 30 43.10) 9. 8| ‘1¢53 5,23 46.20 } 4.54 | ‘1041 |13.15 | rot212
10. 52 46,15 § 9.33 | ‘1070 ' 5.33 48.15 ] 5. 7| "1037 |13.58 | o1212
11.33 47.30 | 9.40 | '1066 5.47 54.55 | 5.20 | ‘1047 |14.30 | 01180
11.52 46.25 | 9.50 | ‘1072 5.58 56.25 | 5.27 | ‘1046 |15. 3 | ro1130
12. 9 47.55 10,16 | *1057 6. 9 50.15 | 5.38 | -1051 |15.55 | -o11b0
12.25 45. 45 *kk 6. 20 53.55 | 5.58 | ‘1034 |16.50.| 01203
12. 39 53. 5 |12. g | ‘1069 6. 30 47.30 ] 6. 8| ‘1054 |21.54 | 01320
13. 22 45. o |12.22 | ‘1063 - 6. 43 57.55 ) 6.16 | ‘1038 |23.59 | ‘01327
13. 55 44. 40 |12. 41 | ‘1093 6. 52 57.10} 6.31 | ‘1063
14. 24 48.15 |12.58 | ‘1078 6. 58 58.30 | 6.57 | ‘1044
15. 41 46.45 |13. 22 | ‘1062 7. 8 [20.54. 30| 7. 8 | ‘1047
16. 9 47.15 [13.31 | ‘1062 Al 7. 21 [21. 2. B} 7.28 | ‘1016
17. © 46.25 |13.45 | ‘1058 1l 7.38 |20.53.45 ] 7.39 | 1028
17. 14 47.35 |14.15 | 1064 7.41 |7 55. o] 8. 2| ‘1017
17. 33 46.40 |14.32 | 1060 7,53 3830 *kx
17. 48 48.30 |14.45 | 1064 8 5 51.20 | 8.27 | ‘1027
17.:56 48.15 Hskk 8. 9 42.35 | 8.54 | ‘1018
18. 7 49. 30 |17. 30 ‘1064 8.15 42.10 ) 9. 2| ‘1022
18. 16 48.20 |17.49 | ‘1072 8. 27 35.20 | g.12 | ‘1019
*#% |17 59 | ‘1071 | 8.55 42. o] 9.23 | ‘1024
18.43 | 46.35 |18.13 | ‘1076 | 9. 2| 41.25| 9.42 | ‘1016
18. 54 47.20 [ty 9. 8 42.50 |10. 10 | ‘1030
18.58 |  46.15 [18.37 | ‘1076 9-32 | 43.10 l10.29 | "1027
w1 2 | 1067 9. 39 44. 35 |10.45 | ‘1046
19. 39 47.20 J19.41 | "1070 9. 54 42. 5 |10.56 | ‘1044
*#% 119,43 | 1062
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INDICATIONS OF THE MAGNETOMETERS

s s |lgeg . s laes s i 5 ; [B83F . ; 1.937F . 3 i
Z § 2% g G238 VTl E £138%s| 2 |%5%g| g | Redws
55 | wesem | 35 |EEEE| 22 |EZEE| 8T | mheme || 55 | weste | 55 |ETEE| 85 |EZEZ | 5T | Themo
B3 By Ha8s) By |=m=828) Fg | meters ] . B (HS831 55 |S888 | EE | meters
g9 Declina- g9 Smgg g5 | o= E g g0 - g9 Declina- £ |8 8g] 8% |_wBg g3 -
AR 20 B0 8| B2 (ESZ&| 2% Hgleg|ll £S | ton 2% |Bame]| EG [Zamd | 2% (HElHE
Gg | tom | 5§ |SeRE) Sg | ZEEC) oF |HE|CE|ll ©F - | of |fERT| OF 12805 | %% |45 |08
S S [EEmE] 2 |2ExE| 2 |=Sl8g) B s |SEHE =2 | EERFE| 2 |Zg|%s
= = CE|CA Oo& | 8&
Jan. 29 Jan.29 Jan.30 Jan.30 Jan. 30
h m o i 1" h m h m h m o ° h m o o h m h m m ° o
10. 12 [20.45. 5 f11. 8 | '1036 7.22 (20.49.10 | 4.37 | 1058 }15.15; ‘01088
*¥*% 111,43 | 1026 7. 48 50. 30 **% 116. 5 | 01133
10. 37 44.15 |12, 5| -1039 8.23 48.35 ] 5.52 | 1062 J16.45 | ‘01130
10. 45 47.20 f12.21 | *1033 9.54 46.30 | 6. 8 | 1068 |17. 7 | ro1147
10. 53 44.20 |12.51 | 1033 10. 19 46.35 ) 6.26 | 1065 |21.29 | ro1280
1. 2 44.25 |13.24 | ‘1042 10. 41 43.15 | 6.44 | ‘1058 |21.45 | "01293
11. 20 38.35 |13. 43 | ‘1040 10. 57 45. o| 6.50 | 1062 |23.59 | ‘01337
11. 44 35.15 J14. 7 | ‘1048 11. 19 47.50 ) 7. 7| ‘1049
12. 8 42.25 |14.32 | ‘1070 11.31 51.55 | 7.22 | ‘1047
12. 19 42.40 J14.59:] *1056 11. 55 45.55 ) 7.31 | 1052
12. 30 40.25 J15.17 | "1064 12. 11 48.50 | 7.58 | +1053
12.38 42.35 |15.53 | ‘1041 12. 36 46.451 8.13 | ‘1050
12. 45 42.55 *k 12. 53 47.35 | 8.27 | 1055
13. 21 48.55 ]16.55 | 1049 13. 31 40. © ke
13. 38 46.50 |17.10 | ‘1054 13. 52 55.50 | 8.45 | ‘1051
13. 52 46.55 |17.25 | 1054 14. 20 38.15] 8.53 | 1055
14. 38 53.50 }17.32 | *1051 14. 33 41.55 | 9.15 | ‘1049
15. 15 45.30 |18. o | -1054 15.13 38.20 | 9.32 | "1046
15. 38 51.35 ]18.15 | ‘1050 15. 42 42.35] 9.42 | ‘1091
16. 7 46.25 J18.46 | 1048 16. 4 41.55) 9.59 | -10b0
16. 20 47.15 {19. 2 | 1052 16. 15 46. 40 {10. 4 | 1053
16. 36 46.30 J19. 8 | ‘1049 16. 22 44. o |10.20 | ‘1051
16. 48 48. 5 119.25 | 1055 16. 38 49. 15 |10.28 | *1055
17. 6 46. 45 |20.10 | ‘1052 16. 54 46. 5 |10.35 | ‘1055
17. 26 48. o }20.22 | ‘1048 17. 4 45.15 J10.51;} ‘1062
17.38 47. o |20.47 | ‘1052 17.27 50.45 |11 11 | 1053
% 121,22 | ‘1047 17. 38 47.55 |11.19 | 1056
18.17 47.10 |22.13 | ‘1046 17. 42 49. o |11.33 | ‘1049
18. 45 49. © wkk ¥*% 111,59 | 1062
18. 57 48.15 |23.13 | ‘1050 18.17 46.55 J12.27 | ‘1046
19. 7 49.55 §23.59 | ‘1045 18. 28 49. 5 ]12.52 | ‘1047
19. 20 48.15 18. 38 46. o Hkk
Fhx 18. 44 49.25 [13.20 | ‘1051
20. 36 46. 30 *¥*%  113.38 | ‘1043
ok 19. © 51. 5 [13.57 | ‘1059
21. 29 46. 10 #*%% 114,15 | ‘1040
xAK 19. 16 54.35 |14.38 | “1071
22. 28 48.25 #%% 114.53 | ‘1070
22. 33 49. 40 19. 59 50.50 }15. o | ‘1075
e 20. 8 49. o |15.13 | 1065
23. 14 53. o 20. 20 48.25 |15.39 | ‘1052
23. 34 51.15 20. 25 52.25 |15.45 | 1053
il 20. 30 50. 40 |16. o | ‘1040
23. 59 51.30 20.35 53.20 |16.22 | ‘1046
- 20. 41 50.15 §16.30 | ‘1058
Jan. 30 Jan.30 Jan. 30 Jan. 30 20. 59 51.20 |16.43 | ‘1047
o. o |20.51.40 ] 0. o| 1045 | 0. o | 01327 | 1. o 53°9/53 4{{|21.15 48.25 16.59 | 1045
0. 27 53.55 § 0.26 | 1052 | 2. 8 | *o1300 | 3. o [54°4/54 0|} 21. 28 48.55 |17.25 | ‘1055
1. 2 54.50 § 0.43 | 1049 | 2.32 | 01306 | 9. o [55°4 54-8|}21.35 47.30 J17.34 | 1049
1. 14 54. 5| 0.46 | 1051 | 6.56 | 01260 |21. o |52 °3[52°6|} 21. 44 50. 15 |17.39 | ‘1052
1. 38 56. 51 1. 2| ‘1050 | 7.23 | 01265 22. 5 49.30 |17.45 | 1051
2. 7 53.40 | 1.27 | '1053 | 9.17 | ‘01240 22.17 47.55 [18.18 | "1060
2.35 54.20 | 1.38 | ‘1056 |10.40 | 01225 **% 118,35 | 1052
3. 48 51.25 } 2.16 | 1055 |11.42 | ‘01257 22. 38 51.20 |18.44 | *1063
4. 14 51.50 | 2.50 | ‘1059 |12.40 | ‘01182 23. 2 51. o f1g9. b | 1066
4. 37 50.25 | 3. 42 { ‘1061 |13.53 | ‘o1156 *a% 119.45 | 1048
6. 8 50.45 | 3.53 | ‘1059 |14. 10:| ‘01080 23. 21 57. o j19.54 | 1052
6.53 52.40 | 4. 8 ‘ ‘1060 |14.30 | ‘or112 23. 31 56. 5 20. 2 | ‘1044
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in whichinstances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings,
The Symbol ; attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Forcewas dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863, (xxi)

5 s |[E2F 4 s |AE8 s & | Readings @ ¢ |S2T ¢ g | ES8g ¢ | Readings
S 2 5] s ’ - 3 b~ I3 - 9 _
S5 | weem | Eo |S2EE| 2 |S2EE| 5 | e || Tz | Wewon | §5 |S28E| Fx | E25E| Ex | e
g% | Declina- | 8% |Swg| 58 |_%f8| 88 [oo7o 8§32 | Declina- | §2 S48l §2 | w38 83 =50
& tion. te |Eamel 22 |Seme| 22 - liek g tion, fo |8eme| B | Sams]| &g (M Hg
S§ % |85 °F |$ERL| S8 |WE[XE| 8 © | 35 |£ERL| °F | ££MT] CF |REFE
= sl Claak R ianl R EE1EE L (s AEAEEl R [ ZRFE] A [52|5F
Jan. 30 Jan. 30 Jan. 31 Jan. 31
h wm|o 4 W] h m h m h m{ o | o h m | o + wj h m h m h m| o | o
23.55 [20.57.35 {20. 41 | ‘1042 9. 18 {20.51. o J12. o | ‘1057
23. 59 50. 30 |21. 4 | ‘1035 9.27 42.35 f12, g | ‘1052
21.17 | ‘1042 g. 39 51.50 |12.14 | ‘1053
21.25 | 1039 9. 54 49.25 {12.28 | "1044
21.37 | ‘1044 10. 20 39.20 J12.46 | ‘1051
Hkw 10. 31 41.20 }13. o | ‘1041
22,13 | ‘1045 10. 36 40.55 [13.28 | 1053
22,21 | '1053 **% 113.49 | *1050
22,25 | 1051 10. 56 46.35 |14.37 | 1048
22.30 | °1055 11. 4 46.50 |15.23 | ‘1054
22. 41 | *1050 11.23 54.30 |15.58 | ‘1055
23. 0| ‘1045 11. 44 45.10 {16.10 | ‘1053
23.11 | ‘1052 11.58 43.15 16,28 | ‘1057
23.52 | ‘1020 12. 5 43.55 }16.40 | 1055
23.59 | ‘1024 _ 12. 12 42.40 l17.21 | ‘1060 |
- - 12.22 44. 10 bk
Jan, 31 Jan.31 Jan. 31 Jan.31 12.28 43.55 118.59 | 1063
o. 0 (20.50.25 ] 0. o| ‘1024 | 0. o 01337 | 1. o [63°1|530|}|12.53 52.25 |1g.13 | *1067
0. 33 47.30 ] o. 2| ‘1025 | 1.11 | *01380 | 3. o |53°6/54°3|}|13. 7 51.10 |19. 19 | ‘1064
0. 51 51.55 } o. 8| *1021 | 1.35| *o1407 | 9. o |51 9|52 *5|{|13. 26 52.20 |1g.28 | ‘1068
0. 54 51. 30 (1) | 1.54 | 01390 |21.30 |458[46°5 **% l1g9.49 | ‘1069
1. 6 53.55 1 1. o| *1057% 3.38 | -01370 13. 5o 51. 0 |z20.10 | ‘1065
1. g 53.30 | 1.22 | "1053 | 3.47 | 01367 14. 23 51.45 okt
1.35 20.59.35 | 1.43 | '1043 | 4.39 | 01323 14. 39 54.20 |21.31 | ‘1062
1.41.)21. O0. 5] 1.49 | ‘1051 | 5.14 | -01278 14. 52 53.35 §22. o | 1060
1.50 [20.56.55 | 2. 8 [ ‘1044 | 6.10 | ‘01264 15. o| 54.25 |22, g | ‘1063
1. 58 55.30 | 2.15 |-'1048 | 6.30 | 01235 15, 12 52.50 |22.22 | ‘1059
2. 2 56.50 | 2.23 | ‘1042 | 6.39 | ‘01235 15. 29 52.30 |22.38 | ‘1065
2. 8| 55.45] 2.28 | ‘1045 | 7. 5| ro1227 *¥*¥* 123,12 | ‘1062
2.13 56.30 | 2.32 | 1041 | 8.39 | ‘01263 15. 5g 53.15 |23, 59 | ‘1059
*#% | 2,44 | ‘1050 | 9. ‘01226 16. 12 54. 20
2. 46 51.45 ] 3.13 | 1048 ] 9.33 | ‘01250 16. 33 53.15
2. 51 53.15 | 3.27 | 1035 J10.14 | ‘01235 16. 42 54. 25
3. 2 49.25 | 3.40 | ‘1045 |10. 41 | ‘01247 16. 57 52.45
3. 9 48.10 | 3.47 | 1045 J11. 2 | 01230 17.22 53.10
3. 27 47.20 1 3.55 | ‘1052 j11.11 | ‘01240 17.32 54. 35
3. 41 37.55 ] 4. 7| ‘1050 |11.28 | ‘01215 17. 43 52.40
3.51 37.10 | 4.30 | 1052 |12.43 | ‘01267 17.50 | 53.30
4 © 38.15 | 4.58 | 1045 [13. o | ‘01263 wRE
4. 8| 40.40 | 5.36 | 1045 |13.42 | ‘01286 18. 36 52. 30
4.15 1 41,251 5.45 | *1066 |17.48 | ‘01520 *ax
5 2 52.50 | 5.52 | 1048 |22.42 | 01550 , 19. 22 52. 45
5.15 50, o} 6.11 | 1086 H *kx
5. 38 51. 5] 6.24 | 1058 | - 20. 48 51. ©
5.48 40,35 | 6.32-| 1063 21. 5 52,35
5. 55 42.30 | 6.46 | 1053 21. 26 52. o
6. 3 30.25] 7. 3| 1033 ki
6. 19 38.30 | 7.23 | ‘1037 22. 8 54. 10
6.23| 39.30{ 7.52 | *1035 b
6. 40 44.40 | 8.19 | ‘1051 22. 26 53. 25
*x 8. 47 ']096 22. 38 55. b5
7. 3 48.45 ] 9.18 | ‘1053 22.55 f_)o. 15
7. 10 47. 5] 0.31 | 1061 23.15 51.15
7.53 53,45 |10. o | *1033 23. 26 50. 5
8.1 49. 40 |10.23 | 1038 : 23. 39 50. 50
8.36 41.20 |10.41 | *1029 23. 59 50. 20
8.48 1 51, 5{11.13 | r1060 _
9 7 49.50 |11.29 | ‘1043 I
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




é

(xxii) INDICATIONS OF THE MAGNETOMETERS -
5 - L - s oo s s s s |gem . L -T . s
: Elagigl B |L5e| B | LB Elegcgl B Eiff BT
'S‘E: : Western '§r‘: Ei‘é‘é ',.QE: %’zq’s'-‘;'é ﬁa Thermo- ng" Western "éE: éi%’é .’EE" %i%@ @f Thermo-
5 S |EE=Zs| 2 |BE-E| 2 3L 2 2 EE=E| 3§ parE| 2 E2Eg
= > = |02 |0= = = > = |[CE|C&
Feb. 1 Feb. 1 Feb. 1 Feb.1| | Feb. 2 Feb. 2 Feb. 2 Feb. 2
h m o ‘o h m h m h m ) o h m | o /ru h m h m . h m o o
0. 0 [20.50.20 | 0. o | *1059 | 8.30 | ‘o1421* 8.30 48 7l49°0|]| o. o [20.52.50 | 0. o | ‘1067 _ () § 1. o [50°1/50 0
1. 5 52.45 | 0.20 | '1063 {21. o | '01485%|21. O (47 147" 0. 12 52.15 6 1. o "01465% 3. o (518514
*xx 1.37 | 1062 : 0. 40 53. 0] 0.53 | ‘1064 | 1.25| o145z § 9. o {53053 0
2. 54 52.25 *xk 1. g 52.55| 1.22 | "1057 | 3.33 | 01370 l21. o |51°151°2
3.58 49. 5] 1.55 | 1060 1. 41 51. 5} 1.35 | ‘1060 | 3.54 | ‘01344
414 49.55 | 2.28 | ‘1062 3 2 52.20 | 1.53 | ‘1063 | 4.36 | ‘01346
4. 32 49. o| 3. 1| ‘1061 3.17 | 51.25 (t) | 5.11 | 01293
1 5.18 50.40 | 3.32 | 1057 *%% | 5,54 | *1063 1 6.48 | 01200
6.13 47. 5] 3.49 | -1059 3. 49 52. 10 *¥*% 1 8,56 | 01153
6. 37 48.10 | 3.58 | -1058 4. 23 41.40 | 3.48 | *1059 | 9.23 | ‘o1125
6. 56 47. o | 4.20 | "1064 4.37 40.25 | 4. 1| 1039 {11.53 | o112}
7.13 46.55 | 4.46 | "1061 5.13 48.30 | 415 1035 [12.19 | *o10G6
7. 35 44. 45 % 5. 39 46.55 | 4.44 | *1057 f12.47 | ‘o1080
8. 3 45.40 ] 5.20 | ‘1061 5.47 | 47.40 | 5. o:| ‘1060 {13. 3| -01098
8. 22 47.30 | 5.28 | ‘1059 **% | 539 | ‘1052 |14.43 | 01123
8.27 46. o *xE 6.- 5 46.50 | 6. o | 1057 }20.58 | ro1180
9. 8 48.10 | 6.47 | *1059 *¥% | 6 12 | 1055 [22.15 | -o1220
10. 12 47. 5 7.22 | ‘1067 6.33 48.40 | 6.36-| 1058 }23.59 | ‘o1200
10. 26 48.50 § 7.32 | ‘1066 6. 41 48. o 6.52 | ‘1054 )
10. 43 40.55 | 7.49:] ‘1074 : **k | 2.39 | ‘1058
10. 54 46.30] 8. g | ‘1066 7. 51 48.20] 8. o| 1051
11. 8 41.55 ] 8.49 | ‘1059 8. 6 44.40 | 8.19 | "1054
1. 54 45.50 | 9.28 | ‘1063 8. 20 45.30 | 8.25 | ‘1031
12. 15 43.40 | 9.42 | ‘1060 8.33 36.25 | 8.59 | ‘1086
12. 39 45.40 } 9.55 | ‘1063 8. 37 37.15 ] 9.17 | 1039
13. © 44. 45 J10.15 | "1059 8. 51 34. o] 9.25 | *1059
13. 40 46. o |10.23 | ‘1060 9. 17 45.35 | 9.44 | 1048
14. 9 48.15 |10.39 | ‘1048 9. 23 45. o |10. 4 | ‘1054
14. 32 46.55 j11. o | 1078 9. 27 46.15 [10.20 | ‘1031
15.15 47.35 11,14 | ‘1064 9. 36 45.30 |10.38 | 1058
16. 8 48.20 |11.30 | ‘1072 9. 48 46. 45 |10. 44 | 1054
16. 34 47.25 J11.45 | *1071 10. O 45.50,f11. g | ‘1048
17. .1 48.45 J12.10 | ‘1055 10. 12 47.20 |11.29 | '1034
17. 25 47.20 J12.54 | 1060 10. 33 46. 5 |11. 50| ‘1077
‘ *** |13.14:] 1059 10. 40 47.40 |12, 7| ‘1066
18. 58 47.30 {13.32 | '1063 10. 55 45. 5 |12.16 | ‘1972
19.23 | © 49.20 J14. ol ‘1059 11.18 45. o |12.34 | ‘1052
20. 25 47.10 |14.23 | 1063 11.28 46.45 [12.55 | *1055
20. 39 48.35 |14. 30 | ‘1060 [11.46 |  45. 5 |13.18 | ‘1052
**% 114.53 | ‘1063 11. 56 49. 50 |13.32-| 1055
21. 34 48.20 §16.14 | ‘1063 12. 19 44. o {13.40 | ‘1054
**%  116.26 | 1065 12. 30 46. 40 |14.15 | 1056
22. 24 50.15 |16. 44 | 1064 12. 46 42. 5 |14.28 | *1058
22.53 49. 10 ok 13. 8 47. o |15.13 | 1061
23. 59 52.50 [18.10 | ‘1066 13. 34 46. o |15.17 | ‘1060
18.23 | ‘1070 13. 47 47- 5 115.52 | ‘1039
19. 7 | ‘1062 14. 37 49-30 [16. 8 | 1061
1g. 15 | ‘1067 14. 53 48.20 {16.38 | ‘1059
20. 3 | ‘1070 15.45 |  48.30 |17. 1| ‘1060
20.24 | ‘1067 16. 3 50. o |17.34 | "1060
20.56 | ‘1070 16. 21 48. o]18.14 | ‘1056
21.42 | 1063 16. 37 49.35 [18.57 | ‘1062
21.47 | "1065 16.53 48.45 |19. 1 | ‘1060
22.14 | '1056 17. 49 48. 40 |19. 12 | *1064
22.23 | ‘1059 , 18. o 49. 30 *EX
, *xx 18. 38 48.30 [19.45 | ‘1056
23.59 | ‘1067 19. 30 48.55 [19.55 | ‘1059 |
—1{{} 19. 26 47.50 [20. 2 | "1057

the numbers included by the brace shows the amount of the displacement.

The indicatipns are taken from the sheets of the Photographic Record, except where an asterisk is attached
observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet h
denotes t}]at the register has failed between the preceding and following readings. The Symbol : attached
to a considerable range of time near that which is recorded. A brace denotes that at this time the curve o

to the number, in which instances they are inferred from
as been generally in a state of agitation. The Symbol (1)
+0 a time denotes that the reading will apply equally well
f the Vertical Force was dislocated, and the difference of

February 1. The photographic trace for the Vertical Force Magnet was totally lost, owing to a chemical error in the preparation of the paper.

.



AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xxiii)

5 ;827 . s lags s i 5 e B2 5 B2 g ; | Readings
i EREEEE IR LT O Bl JE(BER F DRl LB
S5 | Western | S8 |SEEE] SE | EFER| S8 | Thermo- ||| EE | Westem | EE Eit‘é 86 | g2 E5] €8 | Themo-
%-ig Declina- g% Eféé‘ - E%- ﬁo‘f §§* E% meters, ‘Eg Declina- 'E';E, Ef §‘;§‘ E—E;: r“f §§* E—,:: meters.
g ; g |BS El S84 |gvEi) 8a oaTag |l B4 - 38 |58FE| 3& | gteBl 28 mgimy
sg | " |%g |EgEgl og |gesi|Ss RN R | " |98 |SEE| o |iEsh| CE 2B
S = |[gade&) S ga:ée < ‘gg %g = s ZAME] o ;§>£ = 55185

Feb. 2 Feb. 2 , " Feb. 3 Feb 3
b m o ’ ] h m h m h m o ° b m o Il h m h m h wm [ o
19. 55 |20. 48. 20 |20. 23 | ‘1058 : o 19. 33 [20.48.45 |20.25 | 1107
20, 7 47.25 J20.50 | ‘1056 ‘ 19. 39 47. 40 ol
*¥#%  121.15 | ‘1059 , **% 1oy, 26| 1108
21. 5 46. 5 ]21.44 | "1056 | 20. 51 47.10 |21.47 | 1104
21. 56 46. 40 {22.15 | ‘1058 , 21. 33 48. 40 w1
22. 28 48.15 §22.54 | ‘1058 i21. 57 48.10 |22.46 | "1102
23. 2 49. 10 |23. 8 | ‘1060 22.29 49.35 |23.30 | ‘1100
23. 25 52.35 ]23.43 | r1054 22. 47 49.10 |23.59 | ‘1101
23.54 51.20 |23.59 | ‘1052 23. 2 49. 45
23. 59 51.40 . . kel
- 23. 59 50. 20
Feb. 3 Feb. 3 Feb. 3 Feb. 3 — - —_
0. 0 |20.51.40 ] 0. o | 1052 | 0. o | "o1200 | 1. o [53+0|52 *g||i Feb. 4 Feb. 4 Feb. 4 Feb. 4 A
o. 5 51.45 | 0.49 | ‘1052 | 1.35 | or140 | 3. o |53+g|540|}| ©- © [20.50.20 ] 0. o | ‘1101 | 0. © ‘01520 | o. o [45°5(45-8f
0. 30 5o.40 | 1. o} *1092 | 2.39 | 01143 | g. o [531|52 'g|}| ©- 34 50.55 | r1.21 | "1100 | {'01520 1. o |46°0/46 6}
0. 36 51.45 | 1.29 | '10g0 | 2.50 | ‘01137 |21. © |43°9/44 "8|]| 1.25 49.50 | 1.32 | r11oz | 7 [\o1470] 2. o 468473}
0.58 51.50 | 1.42 | ‘1095 3 {'01140 22. O |44 3|44 9|}| 2- B 51.50 | 2.17 | 1105 | 3.35 | 01483 | 3. o {475,479
1. I1 50. o] '2.40 | ‘10096 | " 7 | 101330 |23. o 447145 0 *xx *** | 7,13 | 01280 | 6. o 501|502
1. 57 51.10 ) 3.22 | "1004 | 4.49 | ‘01234 e 3.28 49.35 | 3.-7 | r11o1{ 8.23: -o1240 | g. o |51 0|51 §
2.18 51. o **% -1 6.59 | 01168 4. 10 49.351 3.22 | ‘1102 |11.15 | ‘01195 f12. © |51°0[51 *
2.37 51.40 | 5.15 | ‘1098 |11.33 | 01144 4. 42 45.30 ) 3.53 | 1099 |11.30 | 01158 {18. 0O |50°7(51 1
2. 50 50.35 ] 5.55 | ‘1102 |13.27 | 01240 5. 2 47.30 | 4.12 | ‘1090 J11.55 | *0I140 |21. © [50°551 *5
3. 57 48.50 | 6. 7| ‘1100 }13.38 | ‘01270 5. 22 44. 40 **% 118,22 | 01135 |22. o |50°7/51 *8
4. 8 49. o] 6.14 | ‘1103 |15.44 | 01368 **% 1 4.57 | r1102 f19.35 | -o1117 |23. o (51 '0|51 *8
**% 16,45 | ‘1103 |21.34 | ro1420 5.52 48.10 | 5.16 | ‘1096 |23.59 | 01103
5. 24 47.25 | 7.24 | 1093 123.59 | ‘01520 5. 59 48. o] 5.50 | ‘1104
HkE 7.35 | ‘1004 o o¥*x 1 5,58 | ‘1102
6. 49 48. 50 ok ‘ 6.19 49.45 | 6.12 | ‘1103
7. 3 47.20 ] 8. g | ‘1085 6. 32 49.10 | 6.19 | ‘1104
*kok 8.28 | 1092 : 7. © 50.40 | 6.55 | ‘1101
7. 38 47-45 |'8.57 | 1086 7.23 47.55 | 7.18 | 1094 |
8. 5 45.30 | 9.22 | ‘1094 7. 34 47.45 | 7.40 | 1096
8. 19 46.55 1 9.52 | *1098- 7. 43 49.20 | 7.57 | ‘1094
8.24 48. 35 |10. 5| *rogy 8. 3 47.30 | 8.20 | ‘1098
8.56 46.25 |10.30 | ‘1120 9.15 47.25 | 8.46 | 1098
9. 4 48. 5 }10.38 | 1113 9. 30 45.20 | 9.16 | ‘1101
9. 19 47.50 f1o.52 | 1114 9. 50 46.55 | 9.50 | ‘1101
9. 30 48.35 11.26 | ‘1092 9. 56 46.20 |10. 8 | *1097
9. 51 46.10 f12. o | "1098 *¥** 110.37 | *1100
10. 15 37.15 J12.21 | ‘1096 10. 59 45. 35 |10.54 | ‘1098
11.18 43. o f12.29 | ‘1099 11.13 46.50 J11.14 | ‘1099
11.34 41, 5 |12.40 | 1098 Sl 1. 26 50,35 [11.23 | ‘1120
12,17 45.50 113. o | ‘1100 : . 11. 39 45.50 |11.34 | ‘1107
12. 39 47. o }13.21 | ‘1098 11.45 45. o |11.45 | r1112
12. 48 45.20 §13.43 | ‘1100 : ’ 12. © 42.15 112, 0o} ‘1104
13.13 44. 45 J13.59 | 1110 ' *** ly2. 10| 1105 |
13. 32 46.35 f14. 8| ‘1107 1 12.22 42.55 |12.24 | *1101 [
13. 52 46.50 |14.38 | ‘1109 o o o 12. 31 40. 40 |12.40 | ‘1102
14. 7 49. 40 J15.16 | 1106 : R : 12. 43 39.15 f12.56 | ‘1101 |
14. 50 43.10 |15.19 | ‘1102 {1 i . 14. © 45. 40 |13.14 | ‘1095 ﬁ
15. 28 46. 40 |16.12 | *1101 ’ S ; “1h14. 18 43.55 |13.32 | 1095
15. 43 46. 5 [16.19 | "1103 » 114 52 45. o |13.58 | *1099
16. 9| 48. 5|17, 2| ‘1107 T 15. 7| 46.55 [14.27 | 1097 |
17 71 46.50 |17.45 | 1106 : 15.35 47.35 J14.50 | ‘1100 |
17.19 48. o0 ]18.23 | ‘1110 c - |l 15. 52 46.25 |15.15 | ‘1100 .
17. 36 47. o l1g.13 | 1107} » B 16. 19 46.30 |15.31 | ‘1103 |
** 1g.25 | 110 | ‘ . 16. 37 48.35 |16.42 | ‘1100 |.
18. 15 48. 5 Ll ' : : : 16. 57 46.25 |17.36 | 1104 |
¥ K ’ i

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.

February 3¢. 1", HorizoNTAL ForcE.—Just before this time a displacement appears on the Photographic Sheet to the amount of 0004,
caused, it is snpposed, by a displacement of the slit in front of the gas light. Therefore all readings this year to February 3¢, ot 49%.
require increasing by 0'004 to reduce them to the series beginning at 1% on this day.

OW




(xxiv) INDICATIONS OF THE MAGNETOMETERS
;s |E3278 s | 828 g 5 ing: 3 L] KL 3 i ’
5t EREEEE I N LI R i D 5588 g |%5%g| B T
cI=3 a8 |BPEEl 86 |EPEE] 28 | Thermo- ||| =8 gt (5FE2E] 88 | 2FEE| 2% | Thermo-
Ey Western | gy |H24 g g Eq (@2 g gl =4 meters. ] Western | -2 ¢ =28 gl &8 258 55 meters.
83 | Dectina- | 82 1B SE| 38 | _wBg| 3% |goimoa|l 2@ | Dectine | 83 (Ex 5% 53 =558 88 (oo s
Sg tion. 58 |Sgef| O3 |Sz=E| Oy r:é.’ >-°=’ T g tion. Sg (SgmE] OF SEREE ) e i‘a mé,o
A A |8 2 3R] 2 Elsd) S S || 2 [ERE| 3 (545
Feb. 4 Feb. 4 Feb. 5 Feb. 5 ‘
h m o 7 " h m h m h m o o h m ) / U h m h m h m o o
17.28 [20.48.35 |17.45 | ‘1100 20. 9 (20.46.55 [22.12 | ‘1092
17.35 48. 10 17.53 | ‘1104 *kk *ikk
17.47 48.55 }18. 5| ‘1103 20. 37 45.20 J23. 8| ‘1087
17.55 47. 5 118.15 | ‘1105 ***  123.19 | ‘1093
18. 1 48.10 |18.30 | ‘1103 | 21.24 47.30 |23.59 | *1082
18.14 46.40 |18.49 | ‘1103 21. 44 46. 10
ig. 6 46.35 |1g. 7| ‘1107 Hk
20. 49 47-45 |19.32 | ‘1103 22.25 50. 5
21. 5 46. 40 *kx 22.53 49.55
21.23 48.35 |21.13 | ‘1097 23. 12 49. ©
*¥** 122. 2 | ‘1097 23. 22 53. 25
22. 7 49.15 f22.10 | ‘1099 23. 56 51. 50
22. 15 48.15 *EE 23. 59 51. 5
22. 21 49. 30 |22.57 | ‘1098
22. 40 50.50 }23.30 | ‘1097 Feb. 6 Feb. 6 Feb. 6 Feb. 6
23. 3 49.55 |23. 42 | ‘1095 0. 0 [20.51. 5] 0. o] 1079} 0. o} 01163 | 1. 0 [54°154"7
23.32 50. 25 }23.59 | ‘1095 0.13 49-15 ]| 0.25 | 1082 | 3.16 | ro1077 | 3. 0 [54°9:55°7
23. 59 51. 40 o. 36 52.40 | 0.35 | *1086 | 5.49 | *o1080 | g. o |35 '4.[55 °3
—_— 0. 53 51.45 | 1.27 | 1086 | 6.34 | -o1112 J21. o |51552 8
Feb. 5 Feb. 5 Feb. 5 Feb. 5 1. 12 52.20 | 1.38 | ‘1090 | 7.57 | ‘01065
0. 020.51.35) 0. o] ‘1096 | 0. o | 01103 | 0. o [51°3|52 0]]] 1.17 52. o} 1.56 | 1089 | 9.16 | ‘o1050
0. 27 50. 55 *#* | 0.55 | 01120 | 1. o |51°6)51 'g]}| 1.32 54.25 | 2. 4| ‘1091 | 9.50 | ‘01066
0. 47 50.10} 1.15 | ‘1098 | 2.41 | 01180 | 3. o {53054 0 **¥% | 2,30 | *1089 |11.15 | -o1050
1. 35 52.. 0| 2.11 | '1099 | 3.17 | 01183 | 9. o [54°5[54 0| 1.534 53.55 | 2.46 | r1084 {12.37 | ‘o10d0
2. 21 50.30 | 2.43 | ‘1095 | 5.38 { 01118 {21. o [52°052 7} 2.17 55. o **% 113,23 | ro1027
2.55 51.45 ] 3. 8| ‘1095 ] g.12 | "01063 2. 33 54.55 ) 3.27 | 1083 J15.39 | o113
3. 22 50. 5] 3.26 | ‘1090 J11.45 | "o1foo 2.53 52.55 | 3.51 | 1091 j16.37 | ‘ol120
3.37 50.55 | 3.50 | *10g0 |15.45 | "o1221 3.35 53, o| 4.32 | ‘1090 {17.29 | *o10g6
4+ 45 49-10 | 4.34 | ‘1095 |17.56 | ‘01255 3. 50 53.50 } 4.55 | -1081 j17.58 | ‘or125
5. 44 49- o] 5. 8| 1097 |21. 5| 01240 4. 11 53.40 | 5. 4 | ‘1082 |20.36 | ‘01203
6.18 47-30 | 5.42 | r1097 {22.30 | *01260 4. 36 54.15 } 5.17 | *1077 J21.30 | ‘01220
6. 46 48.45 | 6. 8 | ‘1094 |23.59 | 01163 4. 56 52.55 | 5.44 | 1081 J22. 3| *o1240
7.37 47.40 ] 6.31 | 1098 ' 5.18 52.50 | 5.53 | 1078 |23.25 | ‘01238
8. 40 47.15 1 7.31 | ‘1097 5. 26 51.50 | 5.59 | 1079 |23.52 | 01237
9. © 46.25 |11. 3| ‘1097 5. 45 54. o] 6.13 | 1068 |23.59 | ‘o1250
9 5 47.15 11,16 | ‘1100 5.53 53.30{ 6.27 | ‘1079
10. 47 46.50 |11.59 | ‘1098 6. 4 56. 5} 6.35 | 1072
10. 59 47.15 |12. ¢ | ‘1100 6. 20 51.45) 7. 1] 1083
12. 11 46.45 |12.33 | ‘1095 6. 30 53.25 | 7.26 | 1088
12. 21 46. o |12.40 | 1004 | 6. 41 47.-45 | 7.47 | 1080
12. 59 43.55 |12.45 | ‘1097 | 6.5¢4 46.501} 7.57 | 1090
13. 36 41.35 |13, 4| ‘1095 7. 5 47.20 | 8.24 | ‘1091
13. 51 43.30 |13.15 | ‘1100 7. 11 47. 5] 8.32 | r1098
14, 2 43. o |13.27 | ‘1098 7.26 50. o] 8.47 | ‘1101
14. 32 43.50 [13.29 | ‘1091 7.39 49.50 | 8.55 | 1086
14. 45 44-45 |13.45 | ‘1092 7. 58 46.40 | 9.20 | ‘1076
15. 20 44. o |13.55 | ‘1090 8.23 48. o] 9.37 | ‘1077
15. 47 46. o |14.47 | ‘1091 *#% | 9.52 | ‘1090
**%* 115,11 | ‘1089 8. 57 47. o |10.14 | ‘1088
18. 2 46. 5118, 7| ‘1098 [ 9. 2 45.10 |10. 49 | ‘1005
18. 10 47. 5 ]18.14 | ‘1101 ’ 9.23 44. 5 |11.14 | "1089
18.23 45. 20 *ER 9. 35 44.50 |11. 45 | *1095
18. 36 46.45 |20.32 | ‘1107 9. 42 44. 5 |12.14 | ‘1091
*** 120.38 | "1109 10. 2 46.20 [12.53 | ‘1111
19. 11 46. o bl 10.23 46. o |13.29 | ‘1091
1g. 26 47.25 |21.20 | ‘1108 "lo. 32 4435 }13.34 | ‘1004
' *¥*% 121.43 ] *1100 (11,11 43.20 |13.54 | ‘1004
20. © 45.45 }21.51 | ‘1102 ‘[xz. 10 46,15 13.59 | ‘1097
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferrf:d from observations made with the telescope in the ancient manner. The Symbol *##% denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to & considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(xxv)

’ ; |82, NEEEN T ings ] ; BN EEER P ing
g £ 1535 g |%53s] g el 3 £|53%g| 5 %38 & P
S5 | Western chy ,’sig‘é cla gFE2]| S5 | Thermo- SH Western L 'Szgﬁ cla °cFES _’55:5 Thermo-
E& . Eh (388 By |Sd888]| BE | meters. BE ) gy (288l By |S838| B& | meters.
g2 | Declina- | g% |Fo S8 83 <EE]| 83 g5 | Declina- | 85 |E3o85 g3 g g3
ga | g2 |5E 8l 84 |98 tE| 24 GuTag|ll 22| 34 558l 34 4878 | BA LTy
&g tion. e 5 'E;Eﬁqa o8 .‘%mk‘i-i & g 'ED M S8 tion. T g .N;E;"H SR} _‘%Ehﬁ R BE-RIRR-
5] & k& S ;..E-h S |- B> & S 3 E &, 5 s EE & s Hm>a,,
& g |EE=El 2 | 5EE| 2 5558 = B |gAEE|l = | gRFS| A 52|83
Feb.6 Feb.6 Feb. 7 Feb. 7 Feb. 7
h m o P h m h m h m o o h m o 1 u h m “h m h m o o
12. 34 |20.47.35 |14. 7 | ‘1083 1.37 |20.52.30 ] 2.47 | ‘1071 | 4. 1| *o1170
12.52 4445 |14.13 | °1098 1. 41 53.25 | 3. o| 1082 | 4.25 | *o1180
13. 6 45.55 J14.19 | ‘1004 1.54 52.55 *¥** 1 5,12 | 01153
13. 21 43.30 14.59 | ‘1097 2. 3 55.10 | 3.30 | ‘1070 | 5.34 | "o1160
13. 54 47. 515, 5| 1094 2.13 56. o| 3.56 | *1068 | 6.32 | 01120
#** 115.20 | ‘1101 2.22 54.451 4.13 | 1063 | 8.11 | ‘01090
14. 33 47.25 }15.52 | *1103 2. 24 56. 5| 4.19 | ‘1072 | 8.33: 01095
14. 59 48. 40 115. 59 | -1098 2. 39 53.40 | 4.38 | r1077 | 8.49 | ‘01032
15. 16 46.20 |16. 2 | ‘1104 2. 49 56.30 | 4.50 | *1059 | g.42 | ‘01045
15. 32 50. o |16.11 | ‘1101 2.58 54.25 | 4.56 | ‘1073 |10.45 | 01043
15. 49 47.55 ]16.28 | “1114 3.9 55.30 | 5. 8| *1067 J11.24 | "01058
16. 5 51.40 §16.39 | ‘1115 3.23 53.55 | 5.19 | 1067 l12.19 | "01042
16. 22 51.45 [16.45 | 1112 3.38 53.20 | 5.34:| 1082 |14. 5| 01075 |
16. 35 51.20 J17.12 | ‘1119 3.54 49.40 | 5.52 | *1069 {15.26 | -o1128
16..46 59. 20 |17.33 | <1102 4 4 48.50 | 6. 7 | ‘1070 }16.55 | 01130
17.25 49. 10 |17.40 | *1099 412 50.30 | 6.39 | *1082 |18.26 | 01175
17. 40 51.35 |18.15 | ‘1100 4. 19 49.15 ] 7.18 | *1081 |20.30 | ‘01280
**%  118.32:| ‘1097 4. 25 49.40 | 7.31 | *1075 |21.49 | 01305
18. 3 52,55 }18.50 | 1101 4. 39 46.45 ) 7.53 | ‘1079 }23.59 | 01345
18. 20 51.35 |19. 2 | 1004 4-45 42.15} 8. 2| ‘1075
18. 51 47.35 J19.14 | 1100 4. 52 44. o] 8.16 | ‘1111
18. 58 49.10 |19.35 | -1098 5.19 33.40 | 8.22 | ‘1107
19. 7 48. o |20. o | ‘1103 5.23 34.40 | 8.29 | r1128
19. 11 45.25 *r® 5. 30 34. 5| 8.53 | ‘1084
19. 24 47. o }20.27 | “1104 5. 41 41.50 1 9. 2 | ‘1005
*** 120.38 | 1098 5. 45 41.25{ 9.16 | ‘1082
20. 1 46. 45 |. e 5. 58 45.30 | 9.32 | ‘1097
20. 7 48. o l21. 3| ‘1097 6.15 46.45 1 9.48 | ‘1082
*** 121.22 | ‘1090 6. 22 47.30 |10, 8 | “1081
20. 24 46. 20 wER 6. 31 45.55 J10.20:| "1085
20. 32 48. o |22. o | ‘1076 6.52 48.10 |10.25 | ‘1078
20. 51 46. o }22. 7| *1078 7. 6 48.45 J10.55 | ‘1071
2. 7 50.15 [22.22 | -1071 *ax i
**% 122.31 | ‘1075 7- 49 47. o J11.39 | °1085
21. 39 47. © e 7.58 44.25 J11.58 | ‘1095
21. 47 49.15 |23. 5| 1072 8.11 32. o |12.26 | ‘1077
*** 23.20 | 1073 8.17 39.45 |12.32 | *1080
22. 21 53.50|23.28 | ‘1086 8.35 53.15 f12.52 | ‘1078
22. 30 53.15 [23.45 | 1082 8. 59 40.30 [13.16 | “1079
22. 39 55, 5 ]23.59 | ‘1099 9.15 43.45 |13.43 | "1089
22.52 55. 10 9.24 40. 40 |14. 14 | “1088
23. o 56. 45 9. 30 40.15 |14.21 | ‘1090
23. 22 54. o 9. 45 43.30 |14. 43 | 'T086
23. 27 52. 40 10. 2 40. 5 J14.52 | ‘1091
23. 37 56. 5 10. 22 35. o |15.11 | ‘1090
23. 41 55, 30 11.13 45. 40 [15.22 | ‘1093
23. 52 53. 30 11.31 45.55 |16. 7 | ‘1100
23. 59 57. 5 11. 42 42.35 Hr
11.54 43.45 [16. 40 | ‘1100
Feb. 7 |- Feb. 7 . |Feb. 7 Feb. 7 12. 15 41.35 |17.13 | ‘1119
o. o0 (20.57. 5] 0. o 1099 | O O 01250 | 1. o 548550/} 12. 19 44. 10 J17.26 | ‘1112
o 5 58.15 sk | 5,34 | ro1257 | 3. o [560/56 -2|] 12. 42 46.55 [17.37 | 1114
0. 14 59.30 | 0.38 | *106g | 0.45 | 01270 9. © 55555 6|} 12. 54 46. o |17.43 | ‘1108
0. 20 56.50 | 0.45| ‘1073 | 1. 8 ‘01260 |22. 30 |50°3|51 *7|[| 13. 11 46.55 |18.16 | ‘1104
0. 24 57.55 | 1. o| ‘1040 | 1.23 | 01286 13.18 49- 5 ]18.36 | ‘1089
0.35 |20.55.40 | 1.59 | 1080 | 2. 8 | ro1270 13. 47 50.35 {19. 4 | °1088
0.46 121. 4.25] 2. 2| ‘1078 ] 2.39 ‘01243 14.21 48.30 }1g. 14 | ‘1082
I. g [20.55. 5] 2.11| ‘1085 | 3. o | ro1260 14. 38 50. o [19.24 | ‘1092
N

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.

GREENWICH OBSERVATIONS, 1863.



(xxvi) INDICATIONS OF THE MAGNETOMETERS
¢ s [22F ¢ |B28 ¢ & | Readings 3 $ lB2" ., s lgeg . ;
o B33 B |TERE| B umfl B ERPELE I R I N i
BB | weern | 2E |EFEE] 4 SEES] 5F | Thermo- BE | Weste g8 |EP R3] 88 |2PER| S Thermo-
By | Westen | vy S22 fl fa |SZSE| Fa | mews ||| By | Vewem | g5 25l f5 (S25E| B5 | meem
8% | Dectina- | 83 |EE8] 5§35 |<ef8] 832 |SoT7ooll 53 | Dectina- | £3 (< H5E| 2 |[_wf8| § X
ok = ° g4 53 < Lo 1 [ BRI e ] g0" g @ =° .9 [ R] SRR IR
Sg | tom | Of Rame) g |22EU] S8 RIS E| S5 | too | SF |SEHY| 8§ 2287 %% |HE|5E
= = (GEE8] = |[pAFE) B 83858 = = |gade] 5 | sa¥e] = ngg;
Feb. 7 Feb. 7 Feb. 8 Feb. 8 Feb. 8
h m o /N h m h m h n [ o h m ° / " h m h m h m ) [}
14.51 |20. 48.55 |19.32 | ‘1087 6.20 |20.15.25 | 5.52 | -1090 |10.34 | ‘01325 :
15. 23 49-20 |19.43 | ‘1093 6. 39 28.20 | 6. 3| ‘1060 |11.30 | ‘01320
15. 46 54.35 J20. 1 | ‘1090 6. 47 25. o] 6.30 | ‘1126 J11.49 | 01340
**% 120.31 | 1093 7. 1 26.30 | 6.43 | *1105 Ji2. 40 | 01340
16. 14 58. 25 *k 7. 10 32. 5] 6.47 | 1112 J12.53 | ‘01347
16. 43 49. 55 J21.12 | “1082 7.22 30.15] 7. 2| 1112 }13.33 | *o1307
16. 54 49. o *xx 7. 42 45.30 | 7.16 | ‘1095 |13.55 | ‘o1307
17. 6 51.45 J21.52 | 1078 . 7.52 42. o] 7-25| 1099 li4.15 | 01337
17. Ig 49. 20 |22.31 | ‘1081 7.58 44.30 ) 7-47 | 1064 |15.35 | 01362
17. 24 50. 40 |22.37 | ‘1064 8. 6 43. 5} 7.55 ) ‘1072 |21. o | 01384
**% 122.48 | ‘1072 8. 25 43.55 | 8.10: ‘1064 |22.15 | ‘01373
18.23 49.25 {23.17 | ‘1072 8.48 37.55 ] 8.17 | ‘1065 123.59 | ‘01457
18. 45 47. 40 123.59 | ‘1076 8.58 44.55 ] 8.52 | ‘1102
19. © 48.55 9. 4 42.30 ] 8.58 | ‘1089
19. 10 46. 15 g. 10 46.30 | 9. 5| 1095
19. 23 49. 10 9. 21 45.20 ) 9.12 | ‘1085
19. 33 46. 55 9. 32 47. o} 9.20 | *1095
19. 39 48.15 9. 45 41.10 | 9.32 | ‘1072
*E* 9-58 | 43.40 | 9.53 | ‘1086
19. 52 48. 45 10,13 44.45 |10. 9 | ‘1084
19. 58 46. 35 10. 23 43.10 [10.23 | ‘1109
wHE 10. 36 46. 30 10.36 | 1100
20. 42 48. 35 1. 2 40. 25 |10.43 | ‘1107
rER 11. 15 41.35 |11. 3| ‘1107
21.17 46. 20 11.45 37.55 |11.40 | *1084
21.23 48. 40 11.54 40. o |12. 1| *1093
21. 34 50. 40 12. 10 41.25 |12.21 | 1091
21. 42 48. 45 12. 33 35. o0 |12.37 | ‘1094
21. 49 51. 5 12. 41 31.55 |13. 8 | ‘1063
ol 12. 57 36. 40 |13.27 | 1101
22. 13 4g. 35 13. 4 36. 5 |13.37 | ‘1094
22. 19 47. 50 13. 33 51. 5 J13.52 | 1093
22. 32 51.30 13. 47 48. 40 |13.58 | ‘1099
22.54 49. © 14. © 41.30 |14. 7 | ‘1008
22.58 50. 55 14. 9 39.55 |14.12 | *1102
23. 9 51. 50 14. 26 46. 40 ]14. 40 | ‘1092
23. 39 50. 25 14. 41 47.30 |14.53 | ‘1096
23. 59 52. 30 15. 8 45.30 }15.37:| 1089
15.25 | - 45.45 e
Feb. 8 Feb. 8 Feb. 8 Feb. 8 15. 50 47.25 |16.45 | 1097
0. 0|20.52.30 | 0. o ‘1076 | 0. 0| 01345 | 8.25 |49°250 ‘4 **#* 117, 1| 1093
o.28 52.55 | 0. g | ‘1087 | 1.15 | 01377 [21. O (42 ‘043 -g|||16. 32 48. 5)17. 9| ‘1098
1. 0 52.45 | o.14 | ‘1073 | 2. 3| ro1370 17. 9 47. o |17.15 | ‘1096
1. 19 56. 5| o0.40 | 1085 | 2.33:| 01418 17.50 49. 5 17.44 | ‘1100
1.35 56.55 ] 1. o | 1083 | 3.23| ro1400 18. 1 47.30 {17.46 | ‘1098
1. 56 50. 5] 1.13| ‘1094 | 4 3 | ‘o1420 18. 15 49.15 ]17.58 | ‘1098
2.33 51.55 | 1.26 | ‘1087 ] 5. 6 | ‘01375 18. 26 47. o |18. 7 | ‘1103
2. 45 50.30 | 1.33 | ‘1091 | 5. 42 ‘01380 18. 39 48. 5 }18.12 | ‘1097
3.20 49.40 | 1.45 | ‘1075 | 6. 5:| 01357 18. 48 46.55 |18.45 | ‘1101
3.33 50.55 1 1.48 | ‘1081 | 6. 26 ‘01390 18. 57 48. o ]18.53 | ‘1099
3.53 45.30 | 2. 1| ‘1071 ] 6.45 | 01362 21. 5 46.15 |19.15 | ‘1097
4. 6 46.40 ] 2.23 | 1086 | 7.15 | ‘01343 21. 32 47.55 |19.23 | ‘1099
4.13 45.25 | 2.55:| ‘1087 | 7.44 | 01340 22, 2 49. o J20.14 | ‘1099
4. 31 48.40 | 3.41 | ‘1071 | 8.35 | ‘01360 22. 9 47. 40 J20.20 | ‘1097
4. 56 48. o] 4. 2| 1686 | 8.51 | ‘01360 22. 17 49. 5 21.44 | 1093
5.23 44. 45| 4.13 | ‘1082 | 9.31 | 01325 22. 35 50. 35 |21.46 | ‘1090
5. 43 46.10 | 4.32 | 1089 | q.41 | ‘01340 22. 43 49.50 |21.53 | ‘1093
5.55 43.40 1 5. 7| 1083 |10.22 | ‘01345 **% 121,59 | ‘1086

The indications are taken from the sheets of the Photographic Record, except where an aster
they are inferred from observations made with the telescope in the ancient m
been generally in a state of agitation. The Symbol (1) denotes that the register h

anner.

isk is attached to the number, in which instances
The Symbol *** denotes that the magnet has
as failed between the preceding and following readings.

The Symbol: attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is

recorded. A brace denotes that at this time the curve of the Vertical Force was

by the brace shows the amount of the displacement.

dislocated, and the difference of the numbers included




AT THE ROYAL  OBSERVATORY,  GREENWICH, IN THE YEAR 1863. (xxvii)

5 HEEER 27 | 5 i 5 HEELD NEEED & i
8 Elsatel B lTsis| LB T LB Blszfg _E o33 BT
SH | Western SE |EPEEl gH SEE5 | 98 | Thermo- Cla ‘Western Gl SBEE ,%E: SEEZ| B | Thermo-
E & | BEs |HES88| By |S288 | EE | meters EH . B 588! By (S£888] BE | metes
§5 | Dedim- | 82 13w 8E] 83 |S%EF| 12 Tooo|ll 83 | Dt | 8% [Ew8E| 53 |L5RE| BR [ouiea
Sg | o | S5 |Sgus| 53 | Zeac| 55 [MEEE| S5 | e [ &g (Spw| Sy |Zget| 57 HEINE
S s gaE8 3 | FEFE| 2 552l S 2 |SEH& 2 |3R¥E| F (5853
Feb. 8 - |Feb. 8 Feb. g
h m| o _+ U h m h m h m o o h m | o ¢ u h m h m h  m ° °
23. 20 |20.54.25 |22. 4 | ‘Iogo 12. 0 |20.45. 5
23.35 | 52.40 |22.17 | ‘1085 ’ Hlizo1g | 46.25
23. 45 53. o0]22.32 | ‘1084 12. 24 44. 55
23. 59 51.35 |22.42 | *logo - 12. 32 46. 40
23. 8| ‘1086 12. 48 44. 25
23.19 | ‘1080 12. 56 44. 55
23.30 | ‘1083 13. 34 43. 5
23.37 | ‘1081 13. 55 47. 5o
23.59 | ‘1089 : 14. 14 46. 30
— 14. 32 46. o
Feb. g Feb, g Feb. 9 Feb. g 14. 48 48. 25
0. 0(20.51.35 ) 0. o| ‘1089 | 0. o | 01457 | 1. o |44 0|45 "2|||14. 56 47 5 ’
o.17 55.40 ] 0. 6] *1086 | 1.45 | o1470 | 3. o |46°1|47°7|||15. 27 48.35
0. 25 52.55 ] 0.33 | ‘1089 3.13 ‘01600 f10. 8 |48 0|47 'O|}|15. 42° 49. 40
o. 32 53,15 | 0.52 | ‘1095 | °*! {'01490 21. o 44 ‘4/44°2/l|16. © 48. 30
0.34 54.30| 0.53 | ‘1089 | 6.21:| ‘01070 ‘ 16. 13 49. 35
o. 50 55,45 | 1.20 | *1081 11,28 | -00g67 16. 35 50. 15
1.17 52. o] 1.40 | ‘1086 {12.33 | ‘00993 | 16. 37 51. 50
1.39 52.10 | 1.53 | *1081 }13.18 | -00ggo 16. 54 51.45
2. 6 52.30 | 2.12 | ‘1098 [13.49 | ‘01016 17.17 48. 40
2.18 50.55 | 2.22 | ‘1093 l14.11 | ol014 17.28 49. 10
2. 31 48.30'| 2.26 | ‘1099 |15.42 | 01063 17- 39 47-45 :
2. 39 44.35 ] 2.49 | *1094 |18.26 | -o1112 18. 23 51.35 L
2. 43 46.35 ] 2.58 | ‘1103 |18.55 | ‘o1110 18. 35 49. 5o
**#% | 3 4| ‘1099 [22.10 | 01182 ‘ *Hx
3.7 45. o | 3.25 | ‘1112 |22.49 | ‘01200 19. 15 48.55
**% 1 3.54 | '1104 |23.59 | *o1220 19. 20 51. 30
3.27 40.30/| 4.13 | ‘1100 *xE
3. 34 43.10 | 4.22 | ‘1110 19. 48 52.10
3.39 42.50 | 4.35 | 1108 19. 53 51.25
4. © 48.25} 4. 39 1111 20. 22 50. 35
4. 10 4745 | 5.45 | ‘1113 1| 20. 30 49. ©
4. 17 48.30 1 :6.15 | ‘1112 20. 52 48. 5
**% 1 6.42: ‘1108 21. 24 50. o
4. 45 48.55 ) 7. 7| ‘1110 21. 34 47. 45
5 1 48.10 . @) 21. 42 50. 20
5.51 48.40 |10. 8 | -1112% ' i
6. 2 47.45 |21. o | c1114¥ 22. g 48. 45
6. 35 49. 20 J21.31 | ‘1113 kkd
6. 58 49. 5 Kok 22,23 51. 10
7-12 47.35 |22. 2 | *1110 Feese
7-23 48.10 |22.10 | ‘1107 o 22. 49 52.35
7-53 47, 5122.23 | 1108 23. 4 51. 40
8. 11 47. o |22.45 | 1097 23. 15 51. 10
8. 21 45.55 }22.50 | ‘1099 | . 23. 39 50. 30
8.43 45.15 |23. 8 | ‘1090 23. 43 52.30
8.57 | 46.10 |23.23 | ‘1096 - 23.57 | 52.25
9.12 46. 0 ]23.49 | ‘1101 1i23. 59 52. 40
-1 -55 |23.5 *1102 :
3. 33 1; go J ‘ ' Feb. 10 . Feb. 10| Feb. 10 Feb.10
9. 42 44.15 A 0. 0 [20.52.40 | 0. o | ‘1102 | o. O | ‘01220 | 1. O |47 0|47 *Of
9. 55 45.55 ) 0.13 53.25 | o.11 | 1102 | 1.25 | 01240 | 3. o |48°7(¢48°7
10. 6 44. © 0. 31 52.20 (1) | 3 2| 01276 | 9. 0 52 4{51 *g)
1o. 3g 45.45 i o. 55 53.20| 0.53 | *1105 | 5.22 | ‘01130 |21. o |48 '8]49 O
10. 45 45. o : 1. 12 52.35 | 1.14 | 1105 | 6. o | ‘o1124 |22. © 49'349'4J
11. 4 45.55 ' 1. 28 53.35] 2. o 1106 | 6.15 | -o1140 |23. © |49 8|49 7
11.21 43. 40 ) 1.38 53. o| 2. 5| ‘1109 | 6.26 | ‘01128 |
I1.48 46. 40 ; -l 1-45 53.35 | 2.54 | ‘1100 | g. 2| ‘cl1044

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxviii) INDICATIONS OF THE MAGNETOMETERS
Y. . .EA"EQS 827 . . Readings . 827 . . -Ei"g . . Readings
£ _E |zg5s| B |.23E| .8 of g | g 3288l £ |.98E| B of °
o5 Western | SE ;é o EE '§E':d £ E 2% ) 28 | Thermo- SEB | Western S5 |8 E E*é CEREYYLE: AE | Thermo-
X : By |SS88] By |S3838 | Bh | meters 5 | Deola- | Bl |ZSEE Ty |REEE| By | meters
g3 Declina- 23 |Swsg|l 8% |~w58 8 | 2739 83 |[Ewsgl 8% wPg| 8% .
2 2w |§° .81 9w |§O9 LR LK @ : 82 (d° 8] 82 |w° .8] 8@ |me|ms
Sg | den | O |SEES| Sg |SgHE ) O g g o2 | MM | og |SERY) og |£ERC| OF [HE[XE
2 I s R I Rk B B L R BT
J
Feb. 10 Feb. 10 Feb. 10 Feb. 10 Feb. 10
h w o ru h m h m &a m o o h m o Vi »” h m h m h m o o
1.59 (20.53.15 | 3. 1| "1105} 9.36 | ‘01006 17. 54 |20.52. o |21. g | ‘1099
2. 7 54.20] 3. 7| 1101 [13.48 | ‘00968 17. 59 54. o ]21.27 | ‘1091
2. 20 52.40} 3.27 | ‘1099 {14.53 | ‘00978 18. 8 53.20 }21.38 | ‘1095
2. 41 52.15 | 3.49 | 1103 |15. 42 | 00955 18. 16 54.50 |21.44 | "1090
2.53 51.10 | 3.59 | ‘1099 {16.29 | ‘*cog8c 18. 27 53.45 121.46 | *1095
2. 59 53.15| 4. 9 | '1103 |16.54 | "00977 18. 54 55. 5 ]21.53 | ‘1091
3.5 52. 5 4.23 | 1106 19. 8 | 01025 1g. 2 54.25 |22. 2| ‘1094
3.37 50.20 | 4.30 | 1104 {21.55 | *or1125 19. 18 54. 30 ]22.40 | ‘1080
3. 45 50.35 | 5. 5 | ‘1101 §23.59 | or130 19. 27 53. 30 22.59 | ‘1084
4. 8 49-451 5.25 | ‘1089 19. 47 53.50 123. 7 | ‘1083
426 50. o] 5.37 | *1092 20. 2 51.10 [23.28 | ‘1090
4.37 50.45 1 5.50 | 1084 20. 33 48.55 23.38 | ‘1082
**% 1 6. 4| ‘1082 20. 39 47.30 |23.59 | ‘1089
5.17 48.40 ] 6.19 | ‘1092 20. 45 49. 35 ‘
5.38 45. o} 6.25 | ‘1091 21. 32 51.35
5. 49 44-40 | 6.40 | 1106 21.54 49. 5
5.54 42.10 | 7. o | ‘1100 22. 3 50. 40
6. 5 40.15 | 7.35 | “1004 22. g 49. 15
6. 16 42.55 | 8. 8 | -1096 22,12 51.10
6. 26 37.50 | 8.14 | 1004 22. 21 50. 5
6.37 41.45 ] 8.21 | "1096 22. 37 53.45
6. 52 49.40 ] 8.43 | ‘1097 23. 2 54. ©
6.58 | *43.25] 8.53 | 1110 23. 11 53. 5
7. 20 44.10} 9. 7| *1107 23. 28 54. 10
7. 28 45.30] 9.16 | ‘1114 23. 43 54. ©
7. 43 45.45} 9.38 | ‘1105 23. 52 53. 20
7.51 | " 46.55)] 9.45 | ‘1107 23. 56 55. 10
8. o 47. o}l10.13 | ‘1099 23. 59 54.15
8. 11 49. o }10.38 | ‘1103
8. 14 48.35 |10.45 | ‘1101 Feb. 11 Feb.11 Feb.11 Feb.11
8.35 48.50 |11. 1| "1103 o. 0 |20.54.15] 0. o ‘1089 | 0. o 01130 ] 0. © 50 *3{50 *0f
8. 47 46.50 |11. g | ‘1102 o. 5 53. 10 (1) | .33 | ro1128 ) 1. o [50°5/50 9
9.15 48.30 [11.35 | ‘1105 0.33 54. 5| ©.54 | ‘1097 | 1. 30:| *o1100} 3. o |51 °4/50 8
9.23 49.55 111,40 | ‘1103 o.51 56.45 | 1. 5] 1099 | 2.45 | ro1150 | 6. o |52°9)51 -8
g-40| 47. 5|11.52 | ‘1104 I. 0 55.45 | 1.20| ‘1093 | 3 47 {'ouoo 9. © |52 051 *9
.53 48.35 112.57 | 1101 1.23| 58 o 1.26 | ‘1097 "or163 |12, o J49 7|48 *5)
10. 15 48.10 f13. 7| ‘1104 1. 33 56.55 | 1.52 | 1089 {°4.55 | 01110 118, 0 1473147 *4
10. 43 49.20 {13.55 | ‘1102 1. 39 57.45 | 2. 6| 1079 | 5 56 {'°l°8° 21, O |47°447 7
11,38 49.35 [14. 3 | ‘1104 1. 56 54. o | 2.13 | *1086 °7 | Lor200 |22. 0 147947 7
1215 49 0 |14.18 | ‘1102 1. 57 56.35 | 2.18 | ‘1083 | 8.50 | 01153 |23. o (488|490
12. 34 48.45 )15. 20 | ‘1119 ok 2.39 | "10821{ 9. 8| ror170
12. 42 48.10 |15.59 | ‘1100 2.17 57.10] 3. o | "10g6 [10.48 | -o01180
13. 11 48.50 J16.26 | ‘1111 2. 31 54.20 | 3. 3| *10go {11. 8 [ 01193
13. 21 49. 55 116.37 | ‘1108 3. 5 53. o] 3.32 | *1094 f11.27 | 01175
13. 47 49.15 J17. 5| *1110 3.16 53.25 | 4. o | *1093 [11.53 | *o1180
14. 9 | 49.55}17.32 | ‘1116 *#% | 4.29 | 1100 |12.39 | 01227
14.20 | 49. 5 |17.45 | ‘1114 4. © 51. o| 5.30 | ‘1101 {13.157] -or210
14.33 . 49.30 }17.55 | 1115 413 51. o] 5.39 | ‘1102 |13.45 | -o1243
14.47 | 51.20 [18.20 | ‘1104 4+ 41 49-40 | 6.40 | ‘1103 115. 40 | 01350
15. 2 55.50 f18.38 { ‘1105 5.26 49.30 | 6.48 | ‘1100 [17.18 | 01420
15. 27 49-35 {19. 2 | ‘1093 6. 35 50. 20 *** 151,30 | 01436
15.37 | 49.10 19.26 | 1103 6.43| 49.30) 7.59 | ‘1103 |23.59 | 01380
15.48 | 46.30 bl 7-12 | 49-45] 8.37 ) ‘1097
16. 11 50.10 |19.46 | ‘1105 7-26 49. 5] 8.50 | ‘1090
16.20 | 49.45 [20.14 | ‘1097 8 2| 49. o] 9.20 ) "1092
16. 35 52.20 |20.22 | ‘1105 8. 12 47.45 | 9.36 | 1096
17. 7 51.35 [20.38 | *1106 8.34 48.10 ] g.50 | ‘1095
17.21 49-25 f21. 1| ‘1099 8.43 46. 5 |10. 8| *1104
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

s s [B38 s . |82 ., | Readings : s [BE8 o . | E2Z . ;| Readings
g S e2g8l §(.23E| g | et g £ (3258 §|.sE| g | et
S5 | western | 8 |S2EE ﬁé EoEE| S5 | Thermo- S5 | Western | SF 5025 S8 |ELEE| S5 | Thermo-
B4 ) By |ZE2E] By [SEZE| Eh |metes ||| B ) By |ZSE8 vy (mEEE| By | metes
g5 | Deaima- | 52 |ZgfEl 8% | _GEE| 8% ool 58 | Dems | 5% EwSEl 5% | _53F| 53 Siiag
Gg | v | Sg |SENY| Sg |£2MC| S [dalro| S| e | S5 |3E5%| of [£E5%| S (256
< 5 |28 2 |2AS| o [s5 )8Rl = s |5eds| g |SE | 3 5553
Feb.11 Feb.11 Feb.12 Feb.12 ~ |Feb.12
h m o ” b m b nm h m o o h m o ’ " h m h m h m o o
9. © |20.46. 20 |10.22 | ‘1008 1.23 {20.53. 40 | 2.28 | *1096 6. 40 {'01095
9-15 | - 45.45 |10.58 | ‘1101 1. 33 54.55 | 2.47 | ‘1090 4% (01203
9. 38 47.55 11,14 | *1132 1. 39 54. 5] 2.54 | *1094 | 8.17 | 01138
9. 53 45.50 |11.26 | ‘1112 2. O 53.10) 3. 9| ‘1089 | 9.16 | -o1130
10. 17 48.40 |11.40 | ‘1114 2. 9 54.30 | 3.22 | ‘1101 |10. O| *Oll0O
10. 38 48.25 j12. o | ‘1101 2.13 53. 35 *** lio.47 | ro1100
**% 112,14 | *1105 2. 21 54.10 ] 3.48 | ‘1108 |11.57 | -o1120
1. 7 46. 45 |12.34 | ‘1086 2. 42 52. o **¥ 113.25 | *o1170
11.21 49.55 |12.50 | *1110 2.53 53.55 | 4.21 | *1105 |13.34 | 01200
11.29 47.30 l13.10 | *1114 3.12 50. 5| 4.58: ‘1113 {15.33 | *o1280
11. 51 44.10 |13.30 | ‘1110 4. 10 50.55 | 5.38 | 1090 |17.56 | *o1420
12. 11 39.15 |13.40 | 1105 5. o 49. o} 5.51 | 1105 |21.26 | ‘01423
*** 114. o | *1097 5. 22 41. o] 6. 7| ‘1110 |22.30 | ‘01407
12. 41 44. 5 f14.29 | ‘1097 5. 27 40. 5] 6.17 | 1112 |23.59 | ‘01465
13. 3 43.40 115, 5| ‘1102 5. 39 35. of 6.45 | ‘1107
13. 12 42.50 15,20 | ‘1100 5. 58 39.55 } 7.19 | *1107
13. 25 35.30 [15.41 | ‘1101 6. 5 40.30 ] 7.32 | ‘1104
14. 6 47.35 bk 6. 19 46.25] 8. 2| ‘1106
14- 42 48. o |16.14 | *1108 6.41| 49.55| 8.21 | ‘1100
15. 4 47. o §16.42 | 1107 7. © 50.10 | 8.33 | *1099
15. 23 48.25 J16.52 | 1101 7.17 49.30 | 8.47 | ‘1099
15.34 50. o }17. o | ‘1104 7. 34 50. o] 9.22 | ‘1112
15. 51 49.55 J17.17 | "1103 8.24 48. o |10.14 | *1095
16. 5| 50.55 [17.53 | ‘1113 8.45 | 39.20 e
16. 16 49. 50 R (t) J1o.55 | 1097
16. 36 51.20 |18.44 | ‘1108 9- o 36.30 f11.15 | ‘1100
16. 47 49.10 |18.58 | ‘1099 9. 40 44. 40 |11.23 | 1099
17. 38 51. 10 bk 9. 58 43. 5 |11.56 | *1102
17. 45 50. o0 |19.47 | ‘1102 10. g 43.25 [12. 7| ‘1105
18. 29 49.35 J20. 8 | ‘1096 10. 26 40.30 |12.29 | "1103
18. 36 50. 30 |20.25 | 1096 1. 7 47. 10 |12.59 | ‘1104
19. 12 49. o ]20.38 | ‘1091 11. 30 47.30 |13.16 | ‘1102
19-21 |* 49.55 ]20.54 | ‘1094 1. 41 48.25 |13.45 | 1106
**% 121,14 | *1096 11.53 47.55 |13.50 | 1104
20. 13 48.50 |21.27 | ‘1092 12. 26 49.35 |14.23 | 1 106
**¥% 121,46 | 1096 12.45 | 49.15 |14.38 | ‘1105
21. 2 47.30 |22. 1| 1006 13. 6 50. o |15.53 | ‘1108
21.16 50.15 {22.30 | ‘1088 13.18 49. 10 |16.11 | ‘1111
21. 26 47.10 [22.35 | *1091 13. 43 48.50 |17. 8 | ‘1111
**% 122,44 | *1089 13. 50 49. 30 |17. 16 | ‘1110
22. 6 50.25 }22.55 | r1093 15. 11 48.25 J18. 8 | “1111
22. 20 49. 5 ]23. 8| ‘1089 18. 19 49. 35 rrx
22. 30 48.55 |23.50 | ‘1086 19. 51 48. 5 |19. 8| r1113
22.58 53. o |23.59 | ‘1083 20. 54 47. 10 fakald
23.15 52. 20 21, 3 48. 5 |21.24 ‘1106
b 2I. 25 47.35 J21.30 | ‘1107
23. 37 53.55 21. 52 48.50 |21.46 | 1105
23. 50 53. 5 22. 4 48.30 J22. 14 | "1104
23. 59 54. © 22. 30 50.30 }22.28 | °‘I100
22, 44 49. 40 |22.52 | ‘1100
Feb.12 Feb.12 Feb. 12 Feb.12 23. 2 5I. 23. 1| *l104
0. 0(20.54, 0] 0. o ‘1083 } 0. © 01380 | ©0. .0 49 2|49 *6{}|23. 13 51. o ]23.31 | ‘1103
o. 8 54.15 | 0.30 | '1086 | 0.38 | ro1420 | 1. 0 49 *5(50 *4{}|23. 24 53.15 |23. 59 | ‘1103
0.23 56. o) 0.42 | ‘1094 ) 1.58 | 01376 | 2. o 50551 *2|}!23. 38 52. 20
o. 32 54.55 | 1.123] ‘1085 | 2.23 | 01380 | 3. o |51°552°0)/23. 45 52.45
0. 41 58.40 | 1.44 | ‘1093 | 3. 7| 01367 | 9. o 518518} 23. 59 53. o
0. 47 58.20f 2. 1| ‘1091 | 5.17 | 'OIIQO |21. © 4370445
1. o 55. o| 2.10 | ‘1097 | 5.56 | 01153

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxx) INDICATIONS OF THE MAGNETOMETERS
. s (822 T s | Readin . s (528 . s 1828 ¢ s | Readings
- <F |3288| B | 28E| <2 of af L .ag ;gﬁég_ B 02%5 o 5 of
gE S8 |EPEE| 85 | 2P EE| 2B | Themo || E& SE [BPES) B8 |ZFEE| 26 | Thermo-!
Eu Western Ey |HE88) By 888l Eg | meters By | Western By |ME88] By |SH88| 5y | meters
82 | Declina- | 55 |88 85 |-588| 83 |—— §% | Declina- | 5 |SwS55| 35 |88 38 ==
- 2 . f®@ |90 9 SR Rt Lz R R [ 7] X s 8§97 9 (4] @o-o AR IR R RS
Sg | uon | Bg |Spmd) Sg | geHe| Sg GBIRRN Og | e | Og |3gmS) Og 15880 8 HEE
2 2 [5Ea8| 2 | ERFE| 2 ERl5g| 2 2 |EEas| 2 |E@a| I 5dl5d
Feb.13 Feb.13 Feb.13 Feb.13 Feb.14 Feb. 14
h m ) ‘ u" h m .3 m k m o Q h m o AR h m h m h m ° o
0. 0[20.53. o] 0. o| ‘1103 ) 0. o] 01465 | 1. o [45°3]467|}/15. 42 |20.49.20 | 9.52 | ‘1102
o. 21 53.35| 0.30 | ‘1108 | 2. 2:| ro1m16 | 3. o |49°3]51-0}j|16. o 49. o J10.15 | *1102
o. 30 55. o] 0.51 | ‘1102 | 4.30 | 01340 | g. o |51°9/524(]/18. 36 49.30 J11. o| ‘1108
o.51 53. 5] 1.27 | ‘1104 ] 6. o | ‘01153 |21. o |43°9/460|}I19. 8 48.25 |11.17 | ‘1108
1. 5 52.30 | 1.45 | ‘1111 33 {'01080 20. 8 47.55 J11.40 | 1111
1.53 55.20 | 2. 5| ‘1106 | 7 {01160 20. 39 46.50 |12.156 } *1110
2. 14 53. of 2.16 | ‘1110 | 9.30 | ‘01075 21. 5 47.30 |14, 8| ‘1112
2. 20 53. 5| 2.41 | ‘1107 f11.25 | ‘01065 21. 14 49. 0 |14.23 | "1114
2. 35 51.35| 3.16 | ‘1109 {13.27 | ‘01083 21. 35 48. 5 |17. o 1118
2.55 52.35 ] 4.22 | ‘1098 |15.15 | ‘ori4d fl21. 40 49. o {18, 4| ‘1118
3. 21 51.40 | 5.23 | ‘1104 {20.10 | 'O1400 “1ll22. 14 50.20 |19. 5| ‘1119
3. 50 51.45 | 5.43 | ‘1099 {21. o | ‘01425 22. 47 53.35 |20.53 | ‘1108
432 49.45 ] 6.16 | *1106 |21.22 | "o1460 ' 23. o 52.25 |21.26 | ‘1108
4. 49 51. o | 6.35 | *r105 |23.59 | ‘o1570 23. 59 54. o |21.42 | ‘1110
5. 26 48.151 7.36 | 1105 22.50 | *1104
5.39 49. 5] 8.44 | *1108 23. o | ‘1106
6. 4 47.50 J10.42 | ‘1108 23.19 | ‘1104
6. 25 47.30 {11. o | ‘1113 23.59 | ‘1108
7. 32 49.50 f11.25 | *1105 - -
10. 24 48.15 J11.45 | 1106 Feb. 15 Feb. 15 Feb.15 Feb.15
10. 43 48.30 |12, 9] ‘1116 0. 0[20.54. 0| 0. o ‘1108 | 0. o | 01498 | 8.42 {45847 O
11.13 45. o]13. o | ‘1107 0. 39 54.55 ) 1. 8| 1116 | 1.45: 01583 |21. o (37 -840 31
11.46 48.25 |15. 12 | -1111 0. 54 54.10| 1.33 | ‘1117 | 3.25 | ‘01500 ;
12. © 46.20 }16.59 | ‘1115 1. 9 55. o] 1.53 | 1113 { 8.35:| ro1145
13. 32 49. o 17.52 | 1118 1.31 54. o} 2.22 | 1115 |11.38 | ror120
14. 49 49. o }19.30 | ‘1114 1. 39 54.20 { 2.35 | ‘1113 |14.56 | -o1180
15. 30 48.15 J20.15 | ‘1116 1. 57 52.35 ] 3.30 | 1113 J21. 1| 01438
16. o 48.55 J21. 8 | ‘1109 2. 25 52.25 ] 4. 1| ‘II1I@ 21.21 | ‘01462
17.13 48.30 |22.21 | ‘1104 4. 2 49-30 | 4.31 | ‘1114 |21.45 | ‘01456
17.53 47.55 ]23.12 | ‘1102 5. 7 48.35 | 5.10 | ‘1109 |22.43 | ‘01484
19. 14 48.20 |23.48 | ‘1109 *%% ) 531 | '1113 |23.59 | ‘01573
19. 25 49. o0 |23.59 | ‘1106 6. 24 48.35 ) 5.52 | ‘1108 :
20. 49 48.15 7. 4 49.30] 7. 8] ‘1109 .
21,23 48. 30 7. 30 48.50 | 7-47 | 1112
22.22 52. 5 8. 6 49.20 | 8. g | ‘1109
23. o 48.25 8. 40 43.10 ] 8.22 | 1114
23.53 55. o 9. 26 47.50 | 8.37 | ‘1108
23. 59 54. 20 9. 55 48. 5| 8.48 | ‘1114
10. 48 46. 51 8.59 | ‘1115
Feb.14 Feb.14 Feb. 14 Feb. 14 . *x% | 9.34 | ‘1112
0. 0 |20.54.20 ]| 0. o| ‘1106 | 0. 0| ‘01570 | 1. o |46°947 ‘8)} 11.30 "47. 25 kla
0. 40 51.35| 0.28 | ‘1103 (1) | 3. o |49-0l489g|f|12- 3 46. o |10.23 | ‘1114
1. 9 53. o| o.50 ! ‘1104 | 1. o | 01569* 9. o |49 0|48 -olf|12. 43 48.30 [10.39 | ‘1110
1. 39 51.30| 1.10| *1108 | 1.3g | ‘01526 |22.53 |40°0j41°7|}|13. 1 48.15 [10.48 | ‘1113
2. 22 51. o] 1.42 | 1106 | 2.29 | ‘01517 13. 27 50.55 10.55 | ‘1112
2. 26 52.30 | 2.13 | ‘1111 | 3. o | 01473 13. 41 49. 15 |11. 14| ‘1117
3.1 50. o) 2.27 | 1108 | 3.15 | -o1470 13. 57 49-15 |11. 41 | ‘1109
4 5 49. 30 *** | 6. 8:] -o1260 14. 8 52.20 |12.22 | ‘1114
6.48 49.25) 3. o] 13} 8.15 | ro1204 14. 52 47.50 |13.25 | 1114
8.33 48.15) 4.24 | ‘1116 J10.21 | ‘01223 15. 7 48. 45 {13. 39 | ‘1121
9. 39 45.30 1 4.38 | ‘1114 |13.28 | 01324 15. 30 46.55 |14. 3| "1117
10. 20 47.25 ) 5.20 | ‘1114 |16. 5| -o1440 16. 2 48.50 |14.36 | 1123
10. 27 46.40 | 5.47 | ‘1110 j22.14 | 01433 *k% 114.55 | 1119
10. 41 49. o} 6.46 | ‘1108 |23.59 | ‘01498 18.12 47.15 J15.22 | ‘1119
II. O 47.50 ) 7.13 | ‘1111 **% 115,32 | ‘1121
11.30 49. o] 8. 2| ‘1108 20. 9 48, 5 [15.53 | 1116
12. 53 50. o} 8.17| "1110 20, 54 47.10 {16.34 | ‘1119
14. 50 49.451 9.17 | ‘1107 21. 5 49. 10 b
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *#* donotes that the magnet has
been generally in astate of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement,




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(xxxi)

5 ¢ |BE2B 4 s 1 8878 . 5 i s (82T ., ;s 228 . d. Readin,
B - 3-3%5 - TR -E - g Readnes g £ 3888 g :%%5 8 of
4B SE |BFEEl 25 | 8B EE | 48 | Thermo- ||| €8 | 8E [E®EE| 85 |3FES| S5 | Thermo-
By Western Bh (R388) By pﬁ% §8| EE meters. & Western | ©w [528%5| & ‘5%’ S8} Eu meters,
85 | v | 35 \EZE5) 83 |\DSED| 53 |ooraglll 33 | e | 83 (E5EZ| B8 |23EE| 55 ouiee
8% | ue | OF |Spme| &3 [fmc | &5 |HEIEE| &5 | s | Sz |Fzeo| 87 [Zpme| 8% ZEIFE
< s |gade|l § ga&é S |52 |53 S s |gAdE) 3B & S 5355
Feb.15 Feb.15 Feb. 16‘
2 m|o & _u h m fp B om h m| o o n m | o /o h m h m h m o o
21. 45 [20.49.50 |18.12 | ‘1125 21.27 (20.48.25
22. O 49.15 J19. 30 | ‘1119 21.39 | - 48. 5
22. 36 52. o Mokl 22. 34 51.10
22. 45 51.30 J21. 2 | 1123 23. 29 55. 55
*** 121.30 | ‘1119 23. 39 57. 50
23. 37 54.15 |22. o | ‘1114 23. 52 57.45
23.59 54.10 J22.25 | ‘1114 23. 59 56. 45 |
22.45 | 1111
23.59 | *1108 Feb. 17 Feb.17 Feb. 17 Feb.17 ~
: 0. 0 [20.56,45] 0. o| '1092 } 0. o| 01540 ] 1. © 445452
Feb. 16 Feb.16] Feb.16 Feb. 16 0.13 55. 35 1) 2.24:| 01600 | 3. o |48°3)48°9
;0. 0 |20.54.10 ) 0. o| ‘1108 | 0. o | 01573 | 1. o |43°2{44 0|}l o.27 56,15 | 0.37 | ‘1096 | 6. o | *o11207| 9. © |52°0/51 0
S 0.37 53.15 ] 0.30 | 1115 | 0.45 | 01586 | 3. o (47 6/47-8]|| o. 39 55.30 ] 1. o | ‘1099 | ¢ ‘01070 |21. o |41 °5/43 0
©0.53 54.30 | 0.45 ] ‘1113 ] 1.52 | 01578 | 9. o |51 551 *8)}} 1. 8 55,55 1 1.42 | ‘1098 - 42 {-01125 22. o |41 °0j42 *3]
(1. 6 53.30 | 1. 4| 1116 | 2.15:| o1600 |21. .0 (40242 51| 1.20 54.45 | 2. 4: 1095 { 7.17 | r01065 |23. o |41 *5[43 o}
‘1,26 55.55 | 1.28 [ ‘1116 ] 3.22 | ‘01500 1. 34 55.25 | 2.53 | 1100 | 8,10 | 01030
1. 40 55.35 ] 1.53°] *1112-| 4.42 | ‘o1230 2.12.f 53. o *** 110,52 | ‘ooggo
2. 3 52.50 | 2.16 | 1115 ] 7.33 | 01048 2. 52 52,20| 4 o | 1100 |12, 0 | '00Q9Q2
2. 20 53.20 | 2.34 | ‘1108 lo. 6 {'oogso 3. 21 51. 5] 4.37 | *1098 |14, o | 01048
3. 5 52.45 | 3.38 | ‘1107 : ‘o1080 4. 8 50,40 | 5.22 | *1096 |16, 49 | ‘01190
3.43 50. 0| 4.25| ‘1108 [10.57 | ‘01060 4. 26 49.35| 6. 4 | ‘1098 |17, o | ‘01223
5.24 48. o |~ *** 113,36 | ‘01083 4. 41 50. o] 6.35 | ‘1103 |19.37 | ‘01355
5.38 48. 5] 5.32 | 1106 |16. 8 | ‘o1220 5. 45 46,30 | 6.52 | ‘1098 |19.52 | 01380
6. 4 45.45 | 5.59 | 10099 |16.15 | ‘01242 5.55 46.40 | 7.26 . ‘1095 |21.30 | 01478
6.23 | 45.50 ] 6.22 | ‘1102 |20. 7 | "01463 6. 11 46. 5| 7.53 | 1096 |22. 8 | ‘01462
6.32 43.15 1 6.50 | ‘1098 [21.53 | -or460 6. 32 47.20 | 9. 8| 1098 23.59 | ‘01525
6. 40 43.45 ) 7.25 | ‘1100 |23.12 | 01495 7. 6 48,25 J10. 19 | ‘1097 '
6. 49 43.10 ]| 7.40 | ‘1096 |23.59 | ‘01540 8. 29 47,30 J11.17 | ‘1099
7. 27 48.551 8. 8 | ‘1100 11. 8 47.10 J11.43 | r1098
7. 56 47.25 | 8.22 | ‘1099 11,23 46,15 |12. g | ‘1108
8. ¢ 48. o] 8.43 | "1101 11. 40 46.20 [12. 45 | 1098
- 8.29 47. 5] 9. 11| *1099 11. 50 47.10 J13.23 | ‘1103
8. 36 47.45 1 9.37 | r1102 12. 15 43. o [13.53 | 1102
9.27 47. o |10.20 | ‘1102 12. 38 46.15 | o
9.38 48. o0 ]10.53 | ‘1104 13. 19 46, o ]15.38 | ‘1102
9.56 47.25 J11. g | ‘1102 15, 3 49.20 |16.36 | ‘1107
10. 28 46.55 |11.19 | *1105 15. 25 49. o |17.25 | 1110
11 40 46.40 J11.37 | 1105 15. 53 50.55 {17.45 | *1109
11.53 45. 5 ]11.52 | -1110 16. 19 49. o |18.45 | 1113
12,30 47. o |12.22 { 1105 16, 38 49.30 |20.23 | ‘1112
12.53 51.35 {13. g | ‘1114 16. 56 48.30 |21.28 | ‘1112
13.23 | 47.40 |13.51 | r1108 17. 41 47.55 |22. 9 | ‘1105
13. 45 46.35 |15, o | ‘1106 18. o 46.50 |22. 44 | "1103
4. 1 47.30 116.22 | ‘1110 18. 19 47.15 |23.59 | ‘1101
15. 26 49. 20 |16.37 | ‘1112 18.57 46. 55
15. 52 50.50 {17.37 | 1113 *ax
16.13 49.30 |18.27 | 1116 | 20. 3 47.55
16. 21 5o.10 J1g. 3| 1115 | 20. 28 46. 25
16.39 | 48.20 [19.16 | "1119 20.39 | 47.30
Al6.4,9 4_9,15 (1‘) ) 21. b 47. 20
17. 20 48. 5 |21. o | r1102% 2;- 1; §9- 255,
17. 3 . 5']22.45 | ‘1099 23. 2.
18. 43 1? 55 |23. ‘}7 | ‘1008 23. 59 53. 50
19. 3 48.30 }23.28 | ‘1101
19.15 47.50 [23.5¢ | ‘1092 Feb.18 Feb.18 Feb. 18 |Feb.18
20. 4 46.15 0. 0[20.53.50 | o. o| ‘1101 | 0. 0| 01525 | 0. o 425|430
20. 24 46. 30 0. 34 55.20 | 0.15 | 1102 | 3. o | 01646 | 1. o {43°3]43°8}
20. 48 45.35 0. 45 54.20 | 0.25 *1(11_(;6 4. 1;| "o1580 | 2. o |44 8452
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxxii) A INDICATIONS OF THE MAGNETOMETERS

. s (28 . ., 8527 ., R i . (22T L s i
g g 1325g g |5EE| g | Tl g g 15888 g |fE%s| g | e
BE | Western | 28 |SoEF %5 2P ES| €5 | Thermo- ||| 85 | west g8 ‘o‘wgg 26 | g2 ER| SE | Thermo-
EE By |SSS2l By |RS38] By | metes | EE e | By |MESE] By |GE8E] By | meters
g2 | Declina- | §5 |Ew7g] 83 |w5B8€]| §3 : 8% | Decina- | §5 [EwEg] 83 |- wB88| 83 ~—
L . g S8l Ea |ESRS| 24 |\mg|mgl||| B4 . g |gC S| 24 | g 8| g mg|Hyg
g | ton | &g |IEEEY Sg | 22RO Sg (GEICE|| Sg |t | Dg |SERL| Sg | EERS| S5 |HEEE
= i Rl BEREE L] LR B A sl BEREL AL
Feb. 18 Feb. 18 Feb.18 Feb. 18 | Feb. 18 Feb.18
h m|o 1+ # h m h m nom o o i h m|o ¢ u h m h m B m [ °
0.54 (20.55.30 | 1. 0| *1098¥ 5.12 | ‘01427 | 3. o (46°3]470}l19. g (20.47-40 |23.59 | 1086
1. g 55.30 ) 1.30 | 1101 | 6.15 | ‘01320 | 6. o |50°1|50°5]l19.23 47. ©
1.24 56.55 | 1.44 | ‘1105 ] 8. o | ro1145] 9. o |50°8l50 7:}{20. 7 47. ©
1.29 56.20 | 2.12 | ‘1096 | g.20 | ‘01067 |12. o |49°5/49°5]i20. 29 4730
1. 40 57.50 | 2.37 | ‘1102 | 9.32 | ‘01070 |19. © |47 447 ‘8 }|21. 42 47.15
1.58 55.25 ] 2.45 | 1098 | 9.55 | ‘01056 J21. © |47 Ol47 *5, *nn
2. 38 55. o] 3. o| ‘1107 l10.5g | ‘o1027 |22. O |47°1j478]/23. 40 51. 5
2. 46 53.25 | 3. 7| ‘1104 [12.37 | 00995 |23. © |47 548 0] 23. 59 51. 30
2.54 54.45 | 3.15 | ‘1107 115.34 | ‘00995 it
3.7 53.30 | 3.20 | 1102 ‘01080 (|| Feb.19 Feb.1g Feb. 19 Feb.1g :
3.23 54.35| 3.28 | ‘1104 |21 1T {'01230 1 0. 0'20.51.30 | 0. o *1086 | 0. o | 01283} 0. o [48°2148°8
3. 39 53.20 1 3.43 | -1103 122.14 | ‘01243 o. 57 51.55 } 0.23 | ‘1089 {"01277 1. o 489490
3.46 55.50 | 3.46 | ‘1128 |22.21 | ‘01263 4| 2.59 50.45 | 2. o| ‘1090 I.o ‘01304 | 2. o [49°649°9
4. 14 54- 51 4.28 | ‘1ogo [23.59 | ‘01283 i 3. 7 53.35] 3. o ‘1091 | 3. o | ‘01280 | 3. o [50°4/50 8
4.25 53. o] 4.47 | ‘1092 1 3.17 52.30 | 3.15 | 1107 } 3. 9 | 01300 | g. o [52°533°0
4. 41 53.25 | 5.13 | ‘1088 | 3.25 51.50 | 3.17 | ‘1097 | 4.39 | 01216 |21. o [48°2148°9
4. 56 51.55] 5.26 { °1093 il 3.32 52.15) 3.33 | 1096 | 5.30 | ‘o1170
5.23 48. o} H.41 | 1093 | 4 o 51.50 | 3.41 | *1101 |10.18 | *0l0Gd
5. 42 50.35f 6.17 | 1083 i 5.24 51.25 | 3.44 | ‘1097 |12.49 { ‘01100
5.58 51. o] 6.36 | -1084 5. 50 49. 20 *** l19. o | *o1200
6. g 52.30] 6.55 | "1093 6. 9 49.25 | 4.45 | ‘1097 |23. 8 | -01320
6. 19 51.55] 7.14 | -1088 1 6.52 50. o] 4.56 | ‘1099 |23.59 | 01327
6.45 49.25 1 7.41 | °logl il 8. 6 49.40 | 5.23 | 1099
6. 54 50.10] 8. 3| ‘1082 8.33 49.55 ] 5.38 | ‘1093
7.11 49. 51 8.45 | -1089 8.54 48.30 | 6.23 | "1094
7.20 49.401 g.12 | ‘1077 9. 6 50. 10 *x
7. 30 47.50 ] 9.28 | ‘1087 9. 21 48.20{ 8.37 | ‘1004
8 1 47. o] 9.45 | ‘1079 10.52 48.45 ) 8.49 | ‘1092
8. 12 45.30{ g.52 | ‘1081 11.20 48. 5] 9.15 | *1095
8. 29 46.25 [10.15 | *1075 14. 20 49.45 ] 9.30 | ‘1094
8.45 45.10 l10.33 | *1079 16. 24 49.15 j10. O | ‘1097
9-39 43.45 |10.51 | ‘1071 16. 52 48.10 |10, 9| ‘1095
9.51 41.45 |11. o | ‘1074 17. 35 49. o j10.16 | 1097
9. 59 43. o}11.21 | ‘1068 18. 7 47.30 }10.55 | ‘1095
10. 11 41.50 |11. 40 | ‘1074 18. 39 49. 5 |11.22 | ‘1097
10. 25 38.50 J11.52 | “1069 19. 14 47.15 |11.36 | 1096
10. 51 35.35 J12. o | ‘1072 19. 46 48.30 J13.15 | ‘1097
11.15 35.20 |12. g | ‘1068 20. g 47-30 *k
11. 30 37.45 112.15 | ‘1072 20. 21 48.20 J14. 30 | *1099
11. 53 39.30 |12.24 | *1070 il 20. 35 47.30 |16.18 | ‘1101
12. 0 38. o J12.58 | *1080 21. 26 47. o ]16.30 | °1100
12.14 | 39.30 |13.16 | *1079 22.23 | 48.10 *xx
12. 22 38. 0]13.34 | 1086 22. 39 50. o J17.55 | ‘1008
12.26 38.50 {13.58 | 1086 23. 5 49.25 ]18.34 | 1102
12. 36 36.35 |14.45 | 1088 23. 59 53. o }18.53 | ‘1102
13. 3 41.35 |15. g | 1102 | . el
13. 37 41.20 |15.42 | ‘1096 19.49 | °1099
14. © 42.20 |16.26 | ‘1098 19.59 | *1096
14.53 | 43.30 [17.23:| ‘1106 . *i¥
15. 7 45. 5 |18. o | ‘1008 20.29 | "1094
15. 20 45.15 ok 21.16 | ‘1092
15. 32 42.20 {19.18 | ‘1089 | 21.47 | °1094
15. 52 41. o }1g.41 | ‘1089 ’ j 22.25 | 1088
16. 25 45.40 |21. 2 | 1080 , ‘ 22.40 | ‘1091
16. 55 46.30 121.23 | 1081 23.12 | 1085
17. 28 45. o ]22. o | ‘1085 f » 23.49 | ‘1085
18.15 46.25 ]23.23 | -1c84 23.59 | ‘1087
18. 30 49- © ) ’
‘ | |
The indication.s are taken from the sheets of the Photographic Record, except where an asterisk isattached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol #*# denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xxxiii)

N o ] N [ . . o o . N .
F £ 1555 B |FE%s| ATk LE £ 1533 g |%2Fe| g | Tt
8H | Western §H szﬁ‘é Ly EPES| S5 | Thermo B | Western §H |BEEEl €8 §B§§ 85 | Thermo-
£y . s [HISE| By |S238| BE | meters. EH . By (M358 B85 [SE88] BE | ‘meters.
§3 | Dectn- | 85 LEE 53 |TSEF| 83 55 | Detna- | 2 |Z5E] 52 |DEE| 83
2% | tion PR 1Eoee]l 26 |Facs| 2% |mElmsll 2% ; 22 1B el 2% |35 B2G |mglms
&g - | S5 |SemE| Sg | Ee=e| Sg |SRICE| S5 | tov | og |SesS| o 28K OF [ZElNE
g S |Bd=El 3 | F&E| 2 |55 = S |Eaas| 3 (sirE| 3 EFES
= P o= |oA = > o= (oA
Feb. 20 Feb. 20 Feb. 20 Feb. 20 Feb.21 Feb.21
h m o ¢ " h m h m h m o o h m o / u" h m h m h m o o
o. 0120.53. o] o. o] ‘1087 ] 0. o *01327 | 1. o 49349 2||{10.23 [20.44.15 | 8.45 | ‘1095
o. 58 54.45 ] 0.23 | ‘1084 | 3.45 ] 01365 ]| 3. o |bo-g507]|11. 1 45.35 ] 8.55 | ‘1093
1.43 52.10 | 1.23} ‘1090 | 7.45 | *o1202 | 9. o |515510}]|11. 40 44.25)] 9. o | ‘1095
2. 45 51.45 1 2. 7| 1094 ] 9.22 | 01168 |21. o [45. 145 9}}{12. 29 46. o] 9.13 | 1088
2.53 52. 25 **#* 113. o| 01183 14. 3 45.45 | 9.16 | "1091
3.18 51.20 ] 2.49 | ‘1091 |17.30 | 01298 15.15 47. o] 9.25 | *1086
3. 40 51.40 ] 3. o| ‘1093 ]19.40 | 01380 18. 17 46.40 | 9.46 | ‘1099
5. 40 50. 0] 3.23 | *1089 |20. o | ‘01410 18. 29 47. o jto. 1| ‘1095
7.17 49-45 1 3.43 | 1092 |22.26 | ‘01420 19. 25 46.20 |10.28 | *1096
7- 43 48, o] 4. o | *1088 |23.59 | 01463 20. 34 44.20 |10.50 | °1093
8. 20 49. 5| 4.17 | ‘1089 21.32 43.50 |11.10 | ‘1097
8. 30 47-457] 4.31 | ‘1087 23. 24 49. o |11.35 | ‘1094
8.53 48.30 | 5.56 | ‘1091 . 1l123. 30 50. o0 {13.46 | ‘1096
9.19 47.50 } 7.21 | ‘1090 23. 40 49.25 J13.58 | ‘1099
9. 50 48.45) 7.40 | ‘1086 } 23. 59 50. o |14. 8] ‘1097
11. 19 47.55 ] 8.44 | ‘1004 15. 3| ‘1099
I1.29 48.15 | 8.59 | ‘1089 15.34 | ‘1102
15. 27 49-45 | 9.28 | ‘1089 16. 49 | 1103
15. 44 48.50 ] 9.51 | ‘1091 17. o] ‘1104
15. 56 49.30 J10. 11 | *1090 ) 17.57 | ‘1104
16. 56 49. 5 |10.35 | -1091 1g. 6:| 1106
18. 27 47.55 j11, o | -1089g 20.30 | *1099
Ig. 27 47.50 |11.21 | ‘1091 20.37 | *1099
20. 48 46. o 15.11 | ‘1096 : 21.14 | 1093
21. 47 47. o |15.53 | ‘1098 ' 22. 2 | ‘1089
23.17 50.35 16.54 | ‘1100 22.33 | 1088
23. 29 50. 5 117.37 | ‘1102 22. 43 | ‘10g0
23. 40 52. o |18. 7 { ‘1102 23.10 | ‘1081
23. bg 51. 10 |18.23 | 1101 . 23.31 | ‘1086
19. 7 | 1103 23.59 | ‘1085
20,17 | ‘1103
20.45 | ‘1099 Feb. 22 Feb.22 Feb.22 Feb. 22
21,35 | ‘1098 o. 0l]20.50. o] 0. o 1085 | o0.. 0| 01427 | 8.30 (48°8/488
21.45 | 1096 o. 19 52.25 | 0.1g | *1089 | 3.31 | 01500 |21. o (442451
21.54 | ‘1097 o. 55 54.15 **x | 4.22 | ‘01490
22.18 | 1094 1.23 53.15 | 1. 8| 1095 | 4.40 | ‘01466
22.23 | ‘1096 1. 37 55.50 | 1.25 | ‘1091 } 7.39 | ro1430 |
23.32 | ‘1004 1.42 55.30 | 2. 1| ‘1106 | 8.50 | 01480
23.33 | ‘1089 1.59 57.55 | 2.16 | 1096 | 9.23 | ‘01460
23.54 | r1090 2. 15 54.35 *#*%% | g.27 | ‘01477
) 2. 31 57. o | 2.52 | ‘1098 | 9.37 | ‘o140
' _ 3. o 56. 35 #ix | o 4o | 01457
Feb. 21 Feb.21 Feb.21 © {Feb.21 3. 8 57. o | 3.24 | *1089 |10.25 | *01360
o. o |20.51. 10 (1) | 0. o]-r01463 ] 1. o i47°5/48 0[] 3.25 55.35 | 3.39 | ‘1090 |10.55 | 01415
0. 12 51.55 | 0. 9| ‘1090 | 0.48 | ‘01480 | 3. o |51 051 o}/ 3.33 55.55 § 3.58 | 1083 |11. 4 | ‘01355
o.22 51.40 | 0.28 | 1090 | 2.12:] *01555 | 9. o |52 051 °3)}| 3.50 52.30 | 4. 10| ‘1086 |11.41 | ‘01277
.26 53.15 | 0.36 | ‘1095 | 4.38 | 01320 [22. © |46°4/46°8]}| 4. 2 54.50 | 4.17 | ‘1082 J12. 0| 01280
1.25 53.30 | 1. 1} ‘1092 | 7.21 | ‘01098 : 4.23 54.50 | 4.23 | ‘1086 |12.15 | 01268
3.22 49.35 | 1.30 | ‘1094 |10.45 | "or1048 5.12 51.45 | 4.40 | ‘1078 |12.35 | or290
6.23 48. 5} 1.44 | 1092 |13.24 | ‘01090 6. 45 50.15 ] 5. 2z | ‘1081 [12.51 | 01270
6. 41 48.35 | 2.28 | r1091 {18.45 | 01265 7.9 48.35 ] 5.39 | ‘rog1 J13.17 | ‘01300
7. 30 48.10 | 2.54 | 1093 |21. o | ‘o1360 7-27 49.55 | 5.59 | ‘1094 |13.38 | 01290
7.52 48.30 | 3.24 | 1092 |22.40 | 01370 7. 39 47.40 | 6.15 | ‘1089 |13.57:| 01320
8. 59 46.35 | 3.49 [ 1093 |23. 59 | ro1427 7. 44 48.30 | 6.32 | ‘1088 J14.12 | 01294
9. 11 47.30 | 5.15 | ‘1001 7.58 46.40 | 6.45 ] ‘1089 |15.18 | "01356
g.35 47- o | 5.54 | 1094 8.17 46.55 ] 6.49 | 1095 |17.41 | *01415
9- 40 43.15 | 6.37 | *1002 8.31 47. 30 *** 118.33 | *o1400
10. © 45. 5] 6.45 | '1094 8.37 49. o} 7-43 | ‘1079 |19.57 | 01475
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
E

GREENWICH OBSERVATIONS, 1863,



(xxxiv) INDICATIONS OF THE MAGNETOMETERS -

5 ; [£273 . 5 |8223 5 i ; s 928 4F ¢ |EE€%s ; i
i _E52%e| 2 1%E%g] 2 hwell 2 g 5E%e £ |3Ez| E | Twe
& g £ & 5 £1 cEE2 -
3% | Declna- | 23 |EwSg| 82 |88 23 - S5 | Declina- | 82 |EwSgl 838 |=w28| 838 =
N oW 18957 F @ w2 R SR I s [ gn g g8 gt gN s 3 DR s e
&8 tion. 58 |Same| 8 (22| 58 (S8ic 2|l 58 tion. S8 |SseEl 58 |28 58 |HE(VE
3 S 1555 S | 58,5 3 FJ'J.EQP%D S T3 ggm.g: 3 5;5;6 3 :“u.i'd—
= b=] mn-fﬂq« = >Q.>e... = ‘5;‘ SE = =] el = > PP = s=s185
Feb.22 Feb. 22 Feb.22 Feb.22 Feb. 22
b m | o i " h m h m h m o ° h m ° [ h m h m h m o o
8.56 |20.41.55 | 7.52 | *1085 |22.57'| -o1500 \ 21.55 (20.53.20 |21.39 | ‘1075 :
9- 4 43.50 ) 7.57 | ‘1084 |23.35 | ‘01550 22.15 49. o f21.53 | 1088 )
9. 21 44.15 ] 8.16 | ‘1088 |23.59 | ‘01553 22..37 54. 5 ]22.13 | 1070
9. 52 25.25 | 8.27 { ‘1067 23. 7 53. o0 |22.34 | ‘1071
10. 12 31.10 | 8.46 | -1053 23. 38 57.40 |22.49 | "1052
10. 19 30. 5| 8.59 | *1062 23. 59 54. o |23.41 | ‘1101
10. 25 33.45) g.12 | "1063 )]
10. 40 25.20 | 9.26 | -1052 ~ ,
11. © 43. 51 9.32 | 1066 Feb. 23 Feb. 23 Feb. 23 " |Feb. 23 -
1. 6 37.15] 9.39 | *1060 o. 0 |20.54. o * (1) | o of 01553 | 1, o 480|480
11,11 42.30 | 9.44 | ‘1068 0.20| . 52.20] 0.32 | *i101 } 0.40 | "01586 | 3. o [50°I|505
11.15 41.15 1 9.55 | ‘1084 o.25 53.30 { o.40 | "1y0z § - o {'01580* 9. 0 |51 3|5y «y
I1.20 43.25 J10. o | *1078 0. 44 53.30 } 0.52 | 1094 | 7 7 |lo1460 f21. © 49 7|50 -2
11.53 37.40 j10. 7 | -1082 o. 55 51.55 | 0.55 | ‘1102 | 3. o | 01380
12. 6 36. 30 j10.30 | ‘1041 1. 3 55. 5] 1.14 | *1100 } 3.57 | ‘01370
12. 26 31.50 |10.48 | ‘1060 1. 16 55.25 | 1.25 | ‘1095 | 5. 1| ‘oI292
12. 37 36.10 j11. o} ‘1092 1. 34 53.25 | 1.38 | ‘1096 | 5.18 | 01300
12. 39 35.55 11, 8] ‘1080 3. o 51.20 | 1.46 | ‘1102 | 7.15 | 01235
12. 49 44.35 J11.11 | *1088 3.23 52. of 1.58 | ‘1100 | 7.34 | 01237
13. 7 34.30 |11.28 | 1047 4.17 50.55 § 2.14 | 1104 } 7.52 | ‘o1190
13. 14 36. o J11.33 | ‘1051 4. 24 51.30 | 2.59 | -1102 } 8. 11 | *o1160
13. 24 34.30 J11.39 | -1048 *E% ***% | 9.35 | o1178
13. 26 36.20 |11.55 | <1066 5.19 46.45 ] 3.52 | 1105 f10.22 | *o1160
13. 30 35.35 |12. 4| ‘1069 5. 24 47.35] 4. o | 1112 f11.50 | 'O1100
13. 44 46. 45 |12.30 | ‘1052 5.33 46.40 | 422 | 1099 |12.22 | o115
13. 56 48.45 l12. 41 | ‘1082 6. 4 47.50 | 4.28 | ‘1103 f21.27 | "or190
14. 4 44.25 |12.49 | ‘1064 6.13 46.55 *#% 123,27 | 01240
14 24 38. 512.55 | ‘1070 6. 52 47.15 | 4.50 | 1086 [23.5¢ | 01242
1439 40.40 J13. 8| -1082 6.55 45.30} 5. 9| ‘1079 | -
1449 38.50 |13.23 | ‘1081 7. 6 44. o] 5.25 | 1096
14. 54 39.55 [13. 40 | 1058 7.12 39.35 | 5.31 ] ‘1092
15. 2 39. o0 }13.58 | 1082 7.18 41.45) 5.38 | ‘1097
15.15 40.15 l14.20 | ‘1074 7.23 40.35 | 6.14 | ‘1090
*** 114.39 | ‘1073 - 7.36 49. 51 6.23 | 1097
15. 52 42. 0 |14.47 | 1066 7. 48 42.55 R
16. 26 42.20 |14.58 | ‘1066 8. 1 47.45 1 7. 8| -1099
16. 55 44- 5 ]15.15 | ‘1071 8.19 46.30 | 7.14 | *1093
17.23 48.30 15.40 | ‘1071 8. 26 42, o} 7.21 | ‘1104 |
17.32 48.15 *kk 8.33 40.25 | 7.25 | ‘1102
17. 41 50. 55 J15.50 | -1073 8.37 37.40} 7.35 | 1132
18. 4 51.55 |16.37 | -1075 8. 51 41, o) 7-47 | 1111
18. 12 50.20 |16. 46 | 1073 9. o 40.351 8. o 1123
18. 30 49. 10 |16.58 | 1075 9. 25 45.10 | 8.25 | ‘1098
18. 37 47.35 |17.22 | ‘1066 9- 45 42.50 f 8.55 | ‘1100
18.53 47-45 117-44 | "1074 9. 56 43. 51 9. 7| 1095
19. 8 47. o |18. 6| *1079 10. 4 41.10 | 9.38 | ‘1096
**%* 118,23 | *1089 10. 15 44.30 | 9.58 | ‘1089
19. 36 48.20 }18.30 | *1086 10. 25 40.25 J10.19 | ‘1112
19. 47 47.10 |18.45 | ‘1091 10. 38 38.30 |10.26°| ‘1108
**% l19. 2 | ‘1088 10,43 39. 5 }10.36°| 1127
20. 10 46. o |1g. 11 | ‘1091 10. 56 45.50 |10.54 | ‘1124
20. 20 47.25 |19.16 | <1088 ' 11. 8 43.45 |11, 7| 1116
20. 32 46.30 119.25 | ‘1089 0 11.27 44. 40 |11.22°| "1125
b bl : 11.37 43.50 |12. o'| ‘1095
20.57 48. oJz20. 4| 1085 11.48 44.35 J12.19 | ‘1102
21. 5 47.15 J20.12 | ‘1090 12. © 42.55 j12.35 | ‘1097
21. 37 49. 10 [20.23 | ‘1085 12. 10 46. o |13. o | ‘1100
21. 43 47. 35 bl : , 12. 29 47.30 |13.15 | ‘1097
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol © attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xxxV)

3 s [B2B4] ¢ | 8288%F, 3 in ) L 3 | 22T . g ading
B Blezss| B |oaig| 5 | 2 Bl3238| B |2eRg] B |
9E | Western gH gggﬁ i3 gzt}i & | Thermo- SH W SH 33:1; S8 | 8825 | 85 | Thermo-
By . BS |wS28) B8 |m58%] BE meters. T H estern Ty mIS8 By @285 By meters.
§z | Dedina- [ g% 18«88 85 |L585| 53 =51 52 | Dectima- | 82 /3¢ 58] 53 | <88 §3 T
oy |t | Sg Samsl gg (Zsne) S5 MBI Gg | e |83 |Bze] 85 | faws| S (ZELE

k 5 528 T8 | FRE| 2 EgiSS) 4 5 |ZEdE] 2 | FErE| F |55)%S

Feb. 23 Feb.23 Feb. 24 Feb. 24
h- m o + U h wm h m h m|o [} h m o I u h m h m h m o o
12. 36 |20.46. 5 ]13.38 | ‘1097 5.32 {20.48.15] 6. 3 | ‘1095
13. o 45. 0 113.55 | ‘1100 6. o 44.40 | 6.29 | ‘1084
13. 27 46.50 J14. 5| 1097 6.16 41.20 ) 7. 9| "1098
13. 48 47.25 §15.45 | 1096 6. 25 40.30 | 7.36 | *1089
14. © 46.20 |16.14 | *1100 *EX ) 445 | *1092 .
14. 57 47.30 J16.22 | *1008 7. 7 47.30 ] 8. 8| *1086 : -
15. 26 47.15 J17. o | ‘1006 7. 19 45. 51 8.28 | *1085
15. 41 48.25 J17.11 | ‘10gg 7. 36 47.30 | 8.43 | *1089
16. 2 46.35 J17.15 | 1008 8.22 48.30) g. 1| ‘1100
16. 17 47.30 |17.46 | ‘1098 8. 41 47. 5| g.23 | ‘1088
16. 36 45.55 {18. 3 | ‘1101 8.52 48.55 | 9.51 | ‘1099
17. 10 47.30 f18.10 | ‘1097 9- 5 47.50 j10. 7 | ‘1100
17.18 46. 30 118.33 | ‘1101 9.15 44- 45 |10.29 | ‘1097
17.31 | 46.10 |1g.10 | *1095 9- 21 45. 40 f10. 48 | "1103
17. 39 47.55 119.45 | ‘1101 i 9. 57 46. 5 |11.21 | *1095 :
17.53 46. o 11g.53 | 1096 Hito. 7 46.50 }11.30 | ‘1099
18. © 47.35 |20. 1| “1102 }i1o. 32 47.20 {11.40 | *1097
18.13 46.30 |20.11 | °I0gg W11, 7 43.55 |11.55 | ‘1102
18. 20 47.50 J20.22 | ‘1100 11. 21 46.25 |12. 6| ‘1101
18. 46 48. 0 |20.46 | ‘1095 11.38 43.30 12,14 | '1103
19. 7 49.30 J21. 2 | ‘1093 ' 1147 44+30 |12.41 | ‘1096
1g. 48 48.40 }21.17 | ‘1097 12. 34 42. © |12.58 | ‘1096
19. 55 46.35 l21.29 | ‘1092 12. 51 45.25 |13, 7| ‘1103
20. 2 48.30 |21.33 | ‘1095 , 13.12 46.55 *HE
20. 49 47. 0 |21.44 | ‘1090 13. 23 45.15 |13.45 | 1098
21.19 47.50 ]21.53 | ‘1093 13. 33 45.40 l14. 3 | 1100
21. 30 46. 45 |22. o | ‘1090 13.53 46. o l14.14 | 1098
21.35 48.10 {22.15 { ‘1000 14. 7 47-25 }14.39 | *1102
21. 45 47. 5 |22.22 | ‘1088 14.35 47.30 xk
22, 3 49- 40 |22.53 | -1088 "l 14- 52 43.50 [15.30 | ‘1100
. **¥ 122.57 | ‘1084 15. 23 43.25 {15.37 1 ‘1102
22. 40 48. 0 123.14 | °1085° 15. 36 40. 40 }15.50 | ‘1102
22. 45 49.30 23,20 | ‘1091 15. 57 48.50 |16.13 | ‘1122
*** 123.36 | ‘1092 | - 16.23 | 40.35 |16.29 | ‘1111
23. 14 50. o }23.51 | ‘1089 16. 42 39.50 117.35 { 1100
23. 22 52. 5 ]23.59 | ‘1088 16. 55 38.15 J17.41 | 1103
23. 5g 52.35 1712 41.55 |17.47 | *1099
- - *¥**% 117.56 | 1103
Feb. 24 |Feb.24 Feb.24 ‘| Feb. 24 118. 5 45. 0 |18.33 | -1102
0. 020.52.35] 0. o | 1088 | o. o | -o1242 | 1. o {51552 ‘ol}|18. 32 43.55 [18.45 | 1108
0. 10 52. 5] o.11 ] ‘1085 | 1.45 | or222-] 3. o [53°1|53 2}]|18. 57 44 5 |19. 4| 1112
0. 27 52.25 | 1.15 | ‘1086 | 2.38 | *o1240} 9. o [52 *3/52 *off| 19. 12 45. o ]19.23 | ‘1105
0. 39 53.40 | 1.33 | r1091 | 4.36 | 01213 |21. 0 |46 8476 *** 119.32 | 1106
0. 47 53. o] 1.45 | 1087 ] 5.19 | *o1180 J22. o |46°9|47 8|}/ 19. 43 44.20 }19.38 | *1104
1. 10 52.50 | 2. 9 | r108g | 6.30 | 01183 |23. o {47248 o]} 19. 53 45. 5 J20. 7| 1107
1.33 54.40 ] 2.31 | *1099 | 7. 7] "o1170 M20. 3 44. 30 |z0.28 | ‘1098
1. 47 53.15 | 2.39 | 1095 {12.18 | -or170 | 20. 9 46. 20 |20.37 | ‘1097
2. 9 56,30 | 2.42 | 11096 |16. o | -o1280 : *** 130.43 | ‘1100
2.1q 54.45 | 2.50 | ‘1094 16.23 | ‘01240 20. 38 46. o |20.51 | ‘1095
2.27 54. o] 3.14 | r1102 |17.43 | "o1307 a 20. 45 48.25 |21. g | 1093
2.37 55.40 | 3.39 | ‘1092 [21. 5 | ‘01450 21. © 47.20 [21.33 | ‘1096
3. o 55.15 | 356 | r10g0 |23.59 | 01546 21. 45 51.55 |21.40 | ‘1098
3. 40 52.25 | 4.23 | ‘1096 _ 21. 56 50. o }21.55| *1087
3.53 52.30 | 4.32 | *1094 22. 15 53.10 J22. 8| ‘1089
4.14 51. o}l 5. 3| ‘1101 22.29 53.40 122.37 | ‘1084
4. 41 51.15 | 5.27 | 1099 : 22. 38 53. o |22.45 | ‘1087
5. 2 50,20 | 5.32 | ‘1099 22. 45 54. 45 |23. 6} 1082
5.13 50.55 ] 5.52 | -©1093 : 22. 58 55.25 |23.15 | '1085

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxxvi) INDICATIONS OF THE MAGNETOMETERS
[ =] : . . . : N
g .g .EE gs % .E:;g $ é, Rea(;l;ngs § % .E:g’% 8 dé .5;3'% g % Reagmgs
cl= 26 |EPEEl 26 8222 S5 | Themo- ||| EF b |EFEE| 95 | 8B 25| 55 | Thermo-
By | Westerm | £y 15885 By | SEEE| Ex | meters ||| By | Wesem | fy (meBE) BL \SZEE|Eh | meters
35 | Dectim- | B3 1EwB8) B8 | Sw%F| 33 lmoimall 2% | Do | 53 |E5RE| 20 (5335 52 [Lilee
Eg | ton | Eg [Sem€| Sg (Zemt| Sz ZEICE| OS2 | e | Sg |SEwe| O (EgRE| e [HETE
] S |sad& 3 g“>’6 3 g & 3 € |28 5 S | 888 3 >
= claak B Eiagel BN LA (IS 2 |game] A [pRPE| F S5 ]53
Feb. 24 Feb. 24| Feb. 25 Feb.25
h m L] : _u h m h m, h m o ) h m o 7 u h m h m h m ] o
23. 4 [20.54.35 [23.22 | ‘1082 10. 1 |20.39.40 |10.31 | "1077
23. 15 56. 45 }23.32 | *1082 10. 12 31.20 }10.58 | *1058
23. 40 55.20 |23.39 | *1079 10. 22 33. o 1111 | ‘1066
23. 59 58. 20 [23.45 | ‘1080 10.34 31.25 {11.23 | *1067
23.59 | ‘1074 ’ 10. 48 36. o]11.36 | ‘1074
- 11. © 38.20 |11.53 | ‘1064 -
I1. 11 35. o {12.23 | ‘1076
Feb.25 Feb.25 Feb. 25 Feb. 25 11.20 36. o }12.30 | ‘1093
0. 0[20.58.20 | 0. o ‘1074 ] 0. o | -01546 | o. o |48 849 -o|||11. 32 35.15 [12.39 | ‘1085
0. 23 {20.58.55 | 0.15 | *1069 | 0.36 | 01567 | 1. o |49°550 *olf(11. 51 44.20 }12.52 | 1096
0.31 |21. 0.45 | 0.38 | ‘1077 | 1. 5| 01540 | 2. o [50°4|50 ‘8|}|12. 20 37. 5]13. o ‘1084
0.57 [20.59.40 | 0.45 | ‘1080 | 1.40 | ‘01540 | 3. o |51°-7|52 o|{{12. 37 53.45 113. 14 [ ‘1095
1.15 57. o] 1.23 | ‘1092 | 2. 9 | ‘01530 ]| 6. o |53°1|53 0|]| 12. 51 46.50 |13.29 | ‘1080
1. 21 58. 5] 1.35| ‘1092 | 2.47 | ‘01540 | 9. o [526/52 6|} 12. 58 44.20 [13.43 | *1082 |
1. 36 [20.56.45 | 1.46 | ‘1100 | 3.52 | *0o1500 |12. o |51°9/51 ‘8|{(13. 12 34. 5113.50 | 1086
1.51 |21. I.10} 2. o| ‘1092 | 5.33 | 01390 |1g. © [49°0j49 1|]|13. 25 42.25 |14.12 | ‘1081
2.15 (20.57.30 ] 2.10 | ‘1099 | 6. o | 01320 |21. o |48 0|48 2i||13. 28 41. 5 |14.33 | 1085
2. 24 55. o} 2.24 | *1094 | 6.39 { ‘01282 |22. o {48048 ‘51{13. 52 38.25 |14.43 | 1074
2. 37 57.30 1 2.38 | ‘1101 | 7.27 | ‘01264 |23. o [49°Oj49-Ol}|14. © 35.10 |14.47 | *1078
2.55 58. o| 2.44 | 1097 | 7.39 | ‘01293 14. 15 35. o0 {14.58 | ‘1074
3.16 58.35 1 2.58 | 1108 | 7.55 | ‘01266 14.24 33.20 |15. 18 | ‘1082
3.28 55.50 | 3. 8| 1100 | 8. 3| 01260 15. 2 46.15 ]15.28 | *1080
3. 46 55.25 | 3.17 | ‘1099 | 8.11 | ‘01223 15. 22 46. 5 |15.46 | “1084
4. © 56.35 ) 3.29 | ‘109z | 8.18 | ‘01240 15. 43 41.55 |16.24 | 1083 |
4. 33 55.40 | 4.14 | ‘1098 | 8.23 | ror1go 15. 55 47.30 |16. 40 | -1089
447 57.351 4.47 | "1097 | 8.30 | ro1210 16. 10 50.45 t17. 2| ‘1114
5. 8 48.30 | 5. o | r1076 ] 8.41 | *o1160 16. 34 47. 5 117.13 | 1112
5. 22 45.15 | 5.17 | ‘1079 { 9. o | 01177 16. 49 45.35 |17.30 | ‘1118
5.26 46.50 | 5.47 | ‘1105 | 9. 7| ‘01148 *** 118. o} ‘1108
5. 39 43.15)] 5.54 | "1095 ] 9.18 | -o1180 17. 15 45. 5 |18.25| *1105
5.45 47-501 6. 6| ‘1101 { 9.40 | 01086 17.25 48.20 {18.43 | ‘1098
5.54 45.40 | 6.16 | ‘1084 } 9.45 | 01113 17.45 48.20 J1g9. 15 | 1063
6. 7 50.30 | 6.28 | ‘1097 | 9.55 | *o1100 18.32 | - 58.30 |19.31 | *1062
6. 16 46. o | 6.36 | ‘1093 J10. 5| -or1080 18. 51 54.55 19.37 | 1074
6.27 50. o] 6.40 | 1106 J10.37 | ‘01073 18. 58 51.35 J19.52 | ‘1080
6.37 48.50 | 6.53 | ‘1091 |11.36 | 01135 19. 11 51. 35 |z0.10 | ‘1069
6. 38 46.35 | 7.10 | 1102 {12, 4| 01138 19. 15 48.55 }20.24 | *1081
6. 42 47-45 ) 7.15 | ‘1096 |12.21 | 01143 19. 21 52, o j20.32 | -1072
6. 52 44-20 | 7.25 | *1104 J12.39 | ‘01080 #*% 150.37 | 1078
7. 6 49.50 ) 7.37 | ‘1076 |12.53 | ‘01075 19. 45 50. 10 J20.46 | 1074
7. 15 44.50 ] 7.43 | 1084 }13.16:} ‘o1100 19. 55 48. 40 J20.56 | ‘1077
7.27 50.45 | 8. o | ‘1070 f14. 8:f *or060O 20. 4 51. o J21.10 | ‘1074
7. 36 46. o] 8.10 | ‘1099 f15.23 | ‘01130 20. 18 50.30 }21.23 | 1083
7.42 45.151 8.15 | <1068 |15.58 | or115 20. 25 49. 35 |21. 42 | *1077
8. 5 37. o] 8.22 | 1089 |16.15 | *01063 20. 32 51.15 |21.49 | *1082
8.10 49.55 ] 8.25 | *1063 |17.15 | *o1060 20. 46 49. o |22.10{ ‘1079
8.18 43.10 ] 8.35 | -1098 [18. 7 | *o1097 21. 5 51.30 [22.16 | *1069
8. 20 51. 5| 8.46 | -1061 118.42 | ‘o1100 21.22 49.15 J22.25 | ‘1073
8. 30 35.25 | 8.58 | *1067 |19. 5 | ‘o1156 21.36 51.20 [22.45 | 1061
8. 41 46.301 9. 8| 1035 {19.30 | 01177 21. 48 51.30 {23. o { ‘1060
8.49 | 42. o] 9.30 | *1143 |21.33 | 01317 21.53 | 53.10|23. 7| ‘1063
9. 6 39. 5| 9.40 | *1081 f22.24 | 01394 21.58 50.20 [23.18 | ‘1052
9. 25 0.25 | 9.44 | ‘1094 [23.59 | ‘01440 *%%  123.24 | ‘1057
9. 37 33.30 | 9.48 | r1084 22.23 53.30 |23.38 | *1051
9-39| 36. 5| 9.54 | *1096 22.40 | 53.10 {23.53 | 1056
9-47 29. 30 {10. 3 | +1071 22.51 | 55.30 |23.59 | ‘1059
9. 50 34-20 |10.13 | 1086 23. 8 54. o
9. 54 33.30 [10. 22 | 1077 23. 30 55. 55

The Symbol : attached to a time denotes that the reading will apply equally we
recorded. A brace denotes that at this time the curve of the Vertical Force was dis
by the brace shows the amount of the displacement.

The indications are taken from the sheets of the Photographic Record, except where an asteris
they are inferred from observations made with the telescope in the ancient manner,

been generally in a state of agitation, The Symbol (t) denotes that the register has fail

k is attached to the number, in which instances
The Symbol *** denotes that the_ magnet has
ed between the preceding and following readings.

11 to a considerable range of time near that which is

located, and the difference of the numbers included




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xxxvii)
. s | 2238 ; | B2 s | Readin J 5 | B2 4 s | S2F ¢ | Readings
'q'g .:I‘E §'§:‘2’§ .d'g ‘”Egg ,:sé ThOf i ,::5 &'é 8§§§ "é wégg "’é Thof 4
= 3 = S 2 = ermo- < 1 35 sFeR] € cFeg ] g ermo-
.E: Western Ty |ME8 § Ty S g °§ E u meters P Western tH (P88 g Er ﬁé g g BE meters.
§3 Declina- §£ gﬂaﬁg g;") Egﬁg 83 FSpCE P gg Declina- §£ g‘ggg 82 ,E‘ggg 83 PRSP
2 S |gedel o | BAke s |88 |89 = B |SERSl 5 |g&k4 = 55|58
Feb. 25 Feb. 26 Feb. 26
hn m{o 4 4]k m h m h m [ o h m|lo ¢+ wujlh m h m h m ° °
23. 47 |20. 55. 55 12. 15 [20.48.15 |12.19 | ‘1114
23. 59 58. 20 ‘ **% 112.23 | ‘1103
12. 39 51. 40 J12.32:] ‘1104
Feb.26 Feb.26 Feb. 26 Feb. 26 , 12. 51 48.55 |12.43 | ‘1098
o. o0 [20.58.20 | o. o] ‘1059 ] 0. o | 01440 | o. o |49 5|49 7{]|13. 21 48. 5 J12.54 | "1105
0. g l21. 0.45) 0. 8| ‘1067 | 0.18 | 01457 | 1. o |50-3|51-0|||13. 33 44. 5 ]13. 6| ‘1104
0.15 {20.59. o | o.12 | ‘1063 | 1. 5 | or520 | 3. o |525{52°8}|{14. 1 42.35 J13.20 | ‘1097
0.28 [20.58.10 | 0.22 | ‘1068 | 3.14 | ro1405 | 9. o |52°5[52°0/}i14. 20 44.50 [13.43 | ‘1111
0.32 |21. o.10 ]| 0.38 | ‘1049 | 3.25 | ‘01420 |21. © |48 °6l49 *Dl]| 14. 46 4415 |13.54 | ‘1108
0. 47 |20. 55. 45 : *¥*% 1 4.45: ror272 15.13 47.10 §14.35 | ‘1089
o. 55 56.30 ] 1.10 | ‘1077 | 6. 6 | *01263 15. 32 46. 10 |14.51 | ‘1093
1. 4 52.30 } 1.23 | 1075 ] 6.25 | -o1210 %% 115.20 | ‘1094
I. 9 54.55 ] 1.33 | ‘1086 3 ‘01155 17. 7 48. o *wx
- 1.25 53. 10 ik <7 {'01280 17. 41 47.10 |16. 1| ‘10906
1. 30 55. o] 2.23 | 1080} 9. 5| 01230 18. 7 47.55 116. 40 | ‘1097
1. 35 53,30 | 2.53 | 1088 | 9.12 | 01180 18.53 45.55 J17.46 | 1095
1.45 54.50 | 3.14 | 1074 ] 9.25 | *o11go 19. 22 49. 5 118. 5| ‘1099
1. 58 53.45 | 3.32 | 1104 { 9.38 | ro1160 19. 30 48.20 [18.22 | ‘1097
2. 9 53.50 | 3.38 | ‘1094 | 9.59 | 01215 19. 46 48. 25 ki
2. 41 51.20 | 3.41 | 1096 J10.15 | -o1180 19. 49 47. o |18.47 | *1100
2. 52 52.15 | 3.49 | ‘1088 J10.55 | ro1220 19. 56 48.55 |19.13 | "1083
3 4 51.10 ) 4. 4| ‘1100 J12. O} 01213 20. © 47.10 J19.27 | *1087
3. 8 52. 5] 422 | ‘1004 {12.42 | 01155 **% 119.39 | ‘1086
3.18 46.30 | 4.25 | 1098 J13.11 | 01142 20. 22 45.55 19.45 | ‘1082
3. 22 46. o *%% l14.52 | 01252 20. 45 45. o }19.50 | ‘1086
3.27 41.15 | 5. 5| *1079 |21.25 | 01385 20. 56 47.55 Jz0.10 | ‘1088
3.34 44. 40 *x% 123.27 | 01435 21. 7 47.20 |20.24 | 1083
3. 38 44.10 ) 5.25 | 1084 |23.59 | ‘01443 21. 40 50. o J20.40 | ‘1090
3.45| 46. 5 *kk 22. © 46.50 21.25 | ‘1090
3. 57 42.55 | 5.46 | ‘1080 22. 10 48. 5 |21.30 | -1039
4. 57 47.50 | 5.58 | *1073 22. 22 46.55 J21.48 | 1091
5. 8 46.351 6. 8| ‘1079 22. 27 48.50 |22.15 | *1077
5.23 47.25) 6.19 | ‘1113 22. 44 47. o |22.37 | ‘1086
5. 41 45. o | 6.34 | ‘1081 22. 49 48. 30 bl
6.13 30. 5] 6.41 | 1089 : *¥%% 123, 7| *1092
6.25 43. 5] 6.50 | *1069 23. 25 49.40 |23.12 | "1096
6. 39 38. o] 7. o| ‘1078 23. 29 51.30 §23.16 | ‘1091
6. 47 42.30 ] 7.31 | ‘1086 23. 37 51. 5 ]23.52 | ‘1093
6. 56 36.25 | 7.52 | ‘1075 23. 59 52.35 } 4
7. 18 33. o] 8.35 | ‘1077
7. 40 38.15 ] 8.45 | *1093 Feb.27 Feb.z7 Feb. 27 Feb. 27
9. 1 45. o] 8.56 | ‘1069 o. o |20.52.35 (1) J o of 01443 | 1. o [514f519
9. 7 S50. o] 9. o| ‘1087 o. 7 53.55 ] o.19 | ‘1091 | 0.23 | 01433 | 3. o 53°5/54 0
9. 14 49. 5] 9. 7| ‘1074 ) o. 10 52.15] 0.30 | ‘1100 | 2. 8] ‘01420 | 9. o |54°5/54 .Ok
9.18 53.50 | g9.13 | ‘1089 0.23 56.50 | 0.43 | ‘1087 2.45 {'01390 21. 0 45°3|47°3
9. 27 43.35] g.19 | ‘1076 0. 34 56.35 | o.59 | r1084 ‘01410
9. 40 49.30 ] 9.30 | *1108 0. 55 51.30 § 1.25 { "1088 | 3.10 | 01380
10, © 3g.20 | g.45 | ‘1076 I.21 52.40 | 1.39 | '1096 | 4. 8 | ‘01306
10,18 48. o] 9.58 | ‘1085 1. 42 51.40 | 1.52 | 1099 | 4.15 | ‘01340
10, 31 46.10 l10. 7| "1108 1. 52 52. 10 *** 1 5. o 01270
I0. 40 46.10 |10.23 | ‘1084 2. 55 51.35] 3.22 | ‘1097 } 7.56 | -o1160
10. 49 44. 40 |10.38 | ‘1084 3.13 49.20 | 3.42 | *1101 } G.22 | ‘01173
I1.12 46.25 {11. 1| ‘1092 3.20 50.55 | 4. 9 | 1101 |} 9.33 | 01155
1. 25 43.20 |11. 8| 1088 423 48.55] 4.32 | ‘1103 | 9.57 | *o1160
11. 37 46.55 [11.17 | ‘1088 4- 40 49-15 1 4.42 | ‘1108 10, 7 | 01180
11.45 47.15 |11.30 | ‘1103 5. 30 48. 51 5 7| ‘1106 |10.27 | 01160
11. 55 46. 40 |12. o | 1094 5.56 48.35] 5.37 | ‘1107 |11. 0| ‘01200
12. 7| 49.40 [12.14 | ‘1103 8.55 | 47.30| 5.44 | ‘1110 {13.16 | ‘o1260

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxxviii) INDICATIONS OF THE MAGNETOMETERS
3 s |B887% . 5 {.8227F 3 i 273 , | BEF . s i
i Flpangl LB |Eie| L |l g REE H IR H I
cla S0 (B EE) 98 | 8% ES| €5 | Thermo- ||| BE | Western | S8 |BEEE] S5 {22 EE| 85 | Thermo.
By | Western | 54 =285l 55 [S285(Eh meters Ey . e m385| By |S888] By meters
g . gas ("X a8] a5 |[TFae] a3 ° a8 Declina- a8 [3-a8] g9 ragal g9 N
gz | Declina- | 85 |EB9E] 8 | o958 82 |ZoTma|ll 34 ) 32 |28°8| $2 |=8°E] 32 |Ral==
g | tion |8z [Szxv| &g [Epec|sg |BESE| 8% | tov [ 5% |Sgmd| S |Fged| Ss |SEIDE
k S |Bm=g| 3 (3| & BEREl S PSEas| T |Bhes| & 2R
= L = |85 |85 = N ek R e BRIt
Feb.27 Feb.27 Feb. 27 Feb.28 Feb.28 Feb.28
h m |o / “ h m h m h m o loe B m o v " h m h m h m o (o]
9- 24 [20.47.45 ] 5.50 | ‘1108 [15.37 | 01385 ’ 2. 43 120.54.55 | 2.20 | ‘1112 | 6.12 | ‘01240
g9- 34 34.50 | 6.51 | 1106 {17. 6| ‘01457 2. 52 55. 20 C®e* g 11 | o115
9- 39 36. 5] 7.52 | ‘1109 |20.30 | ‘01480 i 3. 84 51.55] 3. 8 ‘1095 |10.49 | ‘01130
9. 51 37.101 8. 4| ‘1107 }23.59 | ‘01625 3.23 51.10| 3.32 | ‘1105 {13.10 | "01132
10. 19 49.40 | 8.20 | ‘IIIO : 3.42 52, 0] 3.44 | ‘1104 J17.41 | 01413
10. 34 43.50 | 8. 40| ‘1108 5. 30 50.. 0| 4.18 | 1107 }19.30 | 01508
10. 40 38.45 | 8.53 | ‘1111 ) { 4-37 | 1106 {21.26 | 01515
10. 52 39. 0} 9.21 | ‘1110 6. o 50.35 ) 5.- 2 | "1110 |21.54 | ‘01500
1. g 42.30 } 9.37 | ‘1120 6. 27 41.55 | 5.23 | 1110 [23.59 | ‘01565
11. 30 42. 45 [10. o | ‘l0OgO 6.38 42.15 | 5.52: 1115
11. 38 41.55 J1o. 7| ‘1004 6.51 43.45] 6.19 | 1093
11.54 43.50 j10.21 | *1082 6.56 43.30] 6.23 | *1099
12. 8 46. 40 }10.30 | ‘1086 7. 11 46.35 | 6.27 | 1093
12. 25 44. o |11, 2| ‘1103 7-19 45.20] 6.31 | ‘1100
12. 49 42.55 |11.14 | 1099 7.55 49. 5] 6.42 | ‘1100
13. 12 43.45 J11.23 | ‘1099 8. 7 48.20 | 6.49 | 1093
13. 33 42.40 |11.43 | ‘1092 8.22 49.25 ] 6.54 | ‘1098
13.54 42.20 [12. 4 | °10g4 g. o 48. o| 7. o | ‘1095
14. 7 43.40 J12.32 | ‘1100 9-23 47.551 7. 9| r1008
14.23 43.50 [12.52 | ‘1106 9. 30 46.30 | 7.14 | ‘1096
14. 29 47. o l13.20 | ‘Il0O 9. 45 46. o} 7.23 | ‘1103
15. 10 46.45 113.30 | 1103 ! 10. 13 48.40 | 7.34 | 1004 N
15. 38 46.15 |13.51 | 1101 10. 44 47-55 | 7.38 | <1095
16. 15 47.10 |14. g | *1101 11.23 47.50 ) 7.45 | 1086
16. 31 44.55 |14.24 | ‘1097 11,40 47. o} 8. 5| 1091
17. 13 46. 50 |15.22 | "1106 11. 51 45.30 | 8. 11| ‘1096
18. 14 46. 30 J15.50 | ‘1105 12. 4 47. o) 8.32 | -10go
19- 56 47. 20 wER 12.22 44. o] g.10 | ‘1100
20. 4 46. o |16.38 | ‘1109 12. 42 47. 5] 9.49 | *1098
20. 26 47.35 117. 1| 1106 *** lyo.11 | "1102
20- 41 47. o f17.31 | ‘1108 13. 22 4450 J10.24 | "1100
21. 24 47.35 }18.16 | ‘1108 *** 111, 9| ‘1100
21.52 46. o |19.30 | ‘1111 13. 51 47.35 |11.24 | ‘1103
22. 25 46.55 J19.39 | ‘1108 14. 27 47.55 §11.51 | 1099
22. 47 48.35 J20. o | ‘1112 14. 50 45.30 |12.31 | "1111
23. 5 48.30 |20. 6| 1108 15. g 46.35 |12.58 | 1103
23. 18 50. 55 j20.13 | “1113 15. 26 45.55 113.37 | 1100
23. 29 50. 10 |20.24 | '1114 15. 41 47. 5]15.25 | *1100
23. 59 52. 45 J20. 45 | ‘1110 16. 10 46. o0 ]15.36 | ‘1102
21.25 | ‘1112 16. 32 46.25 J16.45 | ‘1102
21.32 | ‘1109 16. 51 45.15 |T7. 4 | "1104
21. 46 | "1111 17. 19 47.35 {17.40 | *1104
22.28 | ‘1107 18. 2 46.55 118.24 | ‘1107
22.47 | ‘1108 18.15 46.10 f19. 7 | ‘1104
23. o | ‘1106 18. 47 47.30 }19.25 | ‘1106
23.16 | ‘1107 19. 7 47. 0}19.34 | 1103
23.27 | ‘1105 19. 33 47.20 ]19.43 | ‘1108
23.59 | ‘1106 19. 39 45.25 j20. 4| ‘1109
19. 46 46. 45 |20.30 | 1105
— 19. 56 46.30 {20.58 | ‘1105
Feb. 28 Feb. 28 Feb.28 Feb. 28 20. 8 47.15 ]21.28 | "1100
0. 020.52.45} 0. o| ‘1106 | 0. 0| 01625 | 1. o (48650 *2{]|20. 40 46. 40 J21.52 | 1102
0.24 | 52.15} 0.15| ‘1104 1) | 3. o 52052 3}{21. © 47.55 {22.13 | ‘1096
0. 56 53.40 ) 0.23 | *1102 | 1. 0| 01613 9. o |33-0|52 *6}21. 4 47.25 }22.28 | 1103
1. 38 52.40 ] 0.55 | ‘1106 | 1.45 | 01567 |21.30 |45 0|46 *4]}| 21. 25 47.55 }22.44 | 1105
2. 6 54.25 ] 1.13 | ‘1105 | 2.14 | 01580 21. 51 49.40 |23.7 8 | ‘1104
2.23 54.20 | 1.24 | ‘1103 | 386 | ‘01540 22.25 50. o0 ]23.26 | 1109
2. 37 55. o] 1.45 | ‘1104 | 4.48 | 01350 23. 8 53. 5123.32 | ‘1104
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (t) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement. :




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xxxix)

. s 1LBRY ., 3 2.2 ., . i ‘- 3 | 52T, s oo s {
£ BEiE B SRR LE | e L8 BBk B E%Re| B |
':35" Western fi'_ QQEE ﬁ,ﬁ gng §E'* Thermo- ‘§E: Western ﬁé E;%E _'EH gzég ﬁ-“ Thermo-
E% Declina- E% Ef Eé‘ Eg i"i‘ g;‘-‘ E% meters. E% Declina- E% Ef E’é- g,% Fﬂf §;;ﬁ %% meters.
24 | don | 2% |Sams| &% (Booo| B2 |milss|l E2 | un | 22 |ESiE| 2% |FSIE] E4 |mgHy
°8 |8 EEdE| 8 30| CF 2Rz C8 °F fEE:| °F |3EE%| °F |25
Chan BETEL R |82 52 & s |ESES A | B RS SENE
Feb. 28 y F;eb.ZS . . Mar. 1
b m o m m w ‘. u h m h m m
23. 41 |20.51.50 |23.36 | 1105 " A 1% " a2y | c1080 i N
23. 59 52. 5 |23.59 | 1105 | 23.43 | 1098
|~ S 23.59 | ‘1091
Mar. 1 Mar. 1 Mar. 1 Mar. 1
0. 0[20.52. 5] 0. o *1165 f 0. o 01565 | g. o |48 ‘54q *5/|| Mar. 2 Mar. 2 Mar. 2 Mar. 2
o. 38 53.55 | o. 7| *1104 | 0.45 | '015¢6 |21. o |47 -0[48 -g|[| © o |20.58.30| 0. 0| ‘1091 | 0. 0| ‘01592 } 1. o |51 7|52 0]
1. 15 52.10 | 0.25 | ‘1110 } 4. 0| 01598 o. ‘8 [21. 0.30 | 0.15 | ‘1103 | 0.56 | ‘01550 | 3. o |54 0|54 -5
1. 43 51.30 | 0.38 | ‘1109 | 8.22 | 01530 0. 30 {20. 56. 35 **¥% 1 1.52 | ro1520 | g. 0 [56-0|55 g
2.12 52. o) 0.49 | *1112 | 9. 3 | *01508 0. 37 51.35 ] 0.40 | "1092 | 2.22 | 01523 }21. 0 |49 9|50 ‘g
2. 59 50. 51 1.28 | ‘1108 | g.10 | *01513 0. 54 58.35] o.57 | '1102 | 4. 8| 01368 )
3.19 50. 20 *¥**% | 9.45 | ro1480 1. 2 56. 5| 1. 4| "1096 | 4.53 | 01280
4. 6 48.50 | 2.24 | 1109 f12.17 | 01498 1. 21 58.10{ 1.20 | ‘1101 | 6.13 | *0l210
5.11 48. o] 4.15 | 1104 §14.32 | ‘01545 142 58.55 | 1.47 | ‘1097 8.5 {-on43
5. 30 47. o.] 4.53 | *1106 }15. o | ‘o1520 1. 53 55.10 | 1.56 | ‘1101 97 1101330
6. 40 48.30 | 5.27 | *1106 }15.45 | -o1520 2. 25 55.35 | 2. 7| 1086 |11. 2 | ‘01310
7. 9 49.40 {1 6. o | 1113 {16.30 | 01548 3. 6 54.40 | 2.20 | ‘1089 J11.30:| -o1280
8. 5 47. 5] 6. 6| °Ii11 f1q.14 | *o1602 3.17 55. o| 2.37 | "1099 {11.50 | ‘01298
8.34 51. o] 6.27 | ‘1111 |20.45 | -o1609 3.52 53.25 | 2.47 { 1095 '|12.22 | ‘01307
9. o 44. o) 6.52 | r1115 |21.30 | ‘01580 3. 58 53.15 **%* 112.48 | ‘01298
9. 11 49. o} 7. 6| 1112 |23.23 | *01603 4. 38 48.55 | 3.15 | 1008 |14. o | -01323
9.34 45.55 1 7.23 { ‘1110 §23.59 | -o1592 4. 54 50. o} 3.29 | 1097 }15.42 | ‘01340
10. 4 47.55 ) 7.30 | ‘1112 : 5.43 50.50 | 3.56 | 1088 }15.55 | -01350
10. 17 45. o | 7.48 | 1111 5. 47 49. 45 | *** 118. o | -o1418
10.29 | 44.35)] 7.58 | *1115 9. 2 48.20 | 4.29 | 1087 |20. 4 | ‘o1440
10. 51 47. 5] 8. o ‘1112 1 9. 25 49. o | 5.44 | '1095 }21.33 | 01450
11. 26 47.35) 8.15 | 1126 : 10, 1 48.35) 5.52 | ‘1100 }123.59 | -01552
11, 38 46.15 ] 8.53 | ‘1112 10. 49 46.55 | 5.56 | ‘1097 |
11. 59 45.30 | g. 2 | ‘1134 11. 6 48. o] 6.12 | ‘1096
12, 24 48. 51 .15 | 1124 . . : 11, 43 35.50 } 6.17 | ‘1099
12. 52 49. o 1o, 2 | ‘1105 | - . 12. 5 42.10 | 6.52 | ‘1100
12. 58 52.50 f10.23 | ‘1110 12. 13 42.15 R
13. 19 47.25 J11. 4| *1105 12. 37 46.40 1 8. 7| ‘1102
13.33 46. o f11.23 | ‘1112 f - - 12. 56 43.25 | 8.19 | "1100
13. 55 46.15 J11.46 | ‘1107 13. 32 41.55 | 9. o| 1099
14. 14 51. o f12. 4 | ‘1110 : : 14. 16 46.20 | g.22 | ‘1101
14.36 46. 5 112,15 | 1109 P ‘ 14. 23 46.45 ] 9.43 | ‘1099
15.22 | 42. o |12.37 | ‘1110 : . , ) 14.38 | 43. 5]ro. 5| 1103
15..35 43. 5§13, 2 | ‘1112 : 15. 7 42.55 J10.16 | -1102
16. 32 44.20 {13.14 | ‘1110 |- . ; . | 15. 27 49.15 J10.27 | ‘1104
16. 50 43. o |14, 1| 1105 16. 2 48.25 |10.44 | "1100
17.20 | 45.50 f14.24 | ‘1121 X i ' 16.13 | 49.35 J11. 7 | "1112
17. 41 49. o f15, o | ‘1116 : . 17. 41 46.30 J11.18 | 1113
18. 22 47. o ]15.26 | 1117 | . - , : j **% Q11,44 | 1089
19.” 5 46.25 15.32 | ‘1114 . : 18. '8 47.50 12,14 | ‘1081 ' o .
20.20 | 46.15 |15.45 | ‘1108 _ : : 18.15 | 45. 5 |12.55 | ‘1102
20. 27 45.20 J16.23 | ‘1107 : 18. 28 47.35 J13.27 | *1094
20.37 | 47.25 |16.45 | 1114 ;- v - |l[18.53 | 47.20 |13.35 | ‘1098
20. 49 45. o0 17.35 | 1104 e 19. 13 48.25 |13.46 | ‘1002
21. 2 47.30 f18.16 | ‘1110 . 1g. 38 47.25 j14. 1 | 1089
21. 28 48.25 §18.30 | ‘1107 i ) . 20. 13 47.55 [14. 12 | *1006
21. 43 48.20 J1g.15 | ‘1107 . 20. 24 46.10 |14.33 | ‘1101
22. g 52. o20.2g9 |.c1101 | .. -7 | fe : 20. 38 48. 515,15 | ‘1100
22.55 55. 10 |20. 44 | 1106 » 21. 21 42. 50 |15.25 | *1105
23.13 49. 50 [20.52 | ‘1101 . *#% 115.51 | ‘1092
23. 37 58.40 [21. g | ‘1107 : . 22.28 | - Si. 55 {16.16 | 1101
23.55 | 57. 5 |21.47 | ‘1092 _F¥* 116.30 | 1098
23. 59 58. 30 *AH , ‘ 23. 30 57.55 |16. 49 | ‘1104
22.17 | 1089 | | ’ 23. 36 56.15 {16.53 | -1103
For the Horizontal and % crtical Forces, increasing readings denote increasing forces.
e




(x1) INDICATIONS OF THE MAGNETOMETERS
. Llgee . L~ s dings o . 1BER2T . 22 . s
g SRS I R LTS D B il (N R F I Rt LI
38 g8 |53 25| 36 | 3R22 1 5G| Themo- ||| 58 g8 (5LER| 28 RREE| Y | Themo
sp | Westem | By =29l By S25E) E5 | mee | By | Ve ) by RESE| BE |SE02| %5 | metem
S2 | peana | 53 (E55E] 35 (S50 B2 |marma|l 35 | veewns | 53 (Bsig| 85 |2SEE| 9% |oilea
Sy tion. g |Sems| Sg | 2ame | O (gl B |l 57 tion. g |SgRTl O |2gmB 158 1ZE|0E
2 25848 A 2| = [sfjsd|fl S B L BB Ll BT IEE
Mar. 2 Mar. 2 Mar. 3
h m o ¢ u h m b m h m o o h m o i “" h m h m h m o o
23. 59 (20.55. 40 [17.23 | ‘1110 12. 41 | ‘1114
Fdk 12.57 | 1115
18.26 | ‘1109 13.15 | *1114
18.45 | "1107 15.25 | ‘1114
*xx 17.25 | ‘1116
20.19 | ‘1t1oI1 18.39 | 1113
20.40 | ‘1105 20. 7 | *1110
21.20 | ‘1098 20.15 | ‘1112
21.28 | "110I1 21.16 { ‘1108
21.44 | ‘1098 *HK
21.53 | ‘1101 21.53 | ‘1102
22.11 | ‘1096 22, o | ‘1105
i 22.13 | *1103
23.15 | ‘1095 23.38 | ‘1103 |.
23.22 | ‘1091 23.59 | 1105
23.25 | ‘1097
23.35 | *1090
23.38 | ‘1097 Mar. 4 Mar. 4 Mar. 4 Mar. 4
23.59 | ‘1093 0. o20.52.15) o. o 1105 } o. o | 01514 ] o. o |52 0533
0. 41 51.50 ] 1.17 | ‘1112 | 0.30 | 01500 | 1. o [53°2[54°0
Mar. 3 Mar. 3 Mar. 3 Mar. 3 0. 48 52. 25 *a% | 1,36:| ‘01534 ]| 3. o [56°1|57 5
0. 0 |20.55.40 ) 0. o 1093 | 0. o} 01552 | 1. o {54054 °8]}| 1.56 50. 0] 1.46 | 1113 ] 3. 3| 01440 ] 6. o |59 2|59 *2
0. 37 53.10 | 0.16 | ‘1092 | 0.36 | 01550 | 3. o |57-058 -ol}| 2.31 51.15 )| 2.10 | "1115 | 5. o | 01163 | g. o {589|58 -0}
0. 45 56.35 | 0.2 | 1105 ] 0.53 | ‘01565 | 9. o |59 559 *o|}} 2.48 49. 40 #*x | 6 24 | *or1115 |12, © [56°9{56 1
1.27 55.20 | 0.45 | ‘1112 | 1.45 | 01535 {21. o |49 551 "o}l 3.36 48.20 ) 2.44 | ‘1114 ] 7.19 | ‘o10go J18. o |50°0/51 8
1. 39 56.30 | 1. 6| ‘1106 | 3. o | *o1420 |22. o (49951 5|} 4." 6 49.10 | 2.49 | *1111’] 7.35 | cor1io J21. o [50°252°0
2. 24 56. 5| 1.23 | ‘1105 4. o | ‘01233 |23. o [51.-0/51 8]} 4.17 48.20] 3. 5} 1112 | 8. 2| ‘01080 22. o {49°050-g
2. 39 52. 50 *** | 4.27 | ol1224 4. 26 48.55 ] 3.37 | ‘1108 }10.45 | o1060 {23. o 50051 0
3. o 55, 51 1.58 | ‘1112 | 7. o | ‘o1073 4.34 47.15 ) 4. 1| 1113 J13. 5| coi120
3. 22 52.351 2.28 | ‘1110 | 7.26 | *01080 4. 45 46.30 ]| 4.38 | ‘1104 J14. 6| ‘01130
4. 10 48.50{ 2.37 | ‘1103 | 7.50 [ ‘01067 4- 54 43.55 1 4.45 | ‘1105 J19.57 | 01473
4. 55 48.55 | 2.58 | ‘1109 | 8.14 | ‘o1080 5. 8 43.50 | 4.55 | ‘1102 |20.20 | ‘01460
6. 29 49.55 | 3. 4| 1114 | 9. 10 | ‘01040 A 5.27 47. o 5.17 | 1110 }20.50 | ‘01460
6. 37 47. o} 3.30 | *1110 f10.57 | ‘01052 5. 55 47-45 *¥*% 121, 3| 01480
6. 43 47.20 | 3.57 | 1101 |12.54 | 01100 6.18 45.35 | 6.17 | -1104 {21.41 | ‘01462 .
7. 8 35.30 | 4.21 | 1104 |16.22;| 01270 6. 24 44. of 6.30 | ‘1108 |23. o | 01526
7. 22 38. 5| 4.33 | 1109 f1g9.28 | ‘01458 6. 38 48. o] 6.42 | ‘1103 [23.59 | ‘01620
7. 30 36. o] 4.58 ] r1112 J21.30 | ‘01450 6. 43 46.10 ] 6.58 | ‘1104
7.38 35.35 | 5.43 | r1107 |23.59 | -o1514 7. 8 45.10 | 7.17 | ‘1101
7. 54 27.30 | 6.30 | ‘1113 7.23 43.25 ) 7.39 | *1105
8.17 37.10 } 6.46 | ‘1120 7.54 45. 5] 8. 5| r10go
9. 4 45.30] 7. 3| ‘1102 8. 12 41. o] 8.21 | ‘1092
9. 30 47. o] 7.13 | ‘1110 8. 30 43.40 ] 8.34 | ‘1089
10. 41 46.10) 7.23 | ‘1112 8.45 39.40 | 8.49 | ‘1098
14. 14 46.40 ) 7.37 | 1110 8.56 40.25} 9. 2| 1093
18. 52 45.55 ) 7.48 | *1088 9- 8 37.35) 9.13 | ‘1104
20. 7 44.401 8. 8| ‘1112 9. 43 43.351 9.37 | ‘1108
21. © 45. 5] 8.29 { ‘1107 *** 1 9.52 ! 1103
21. 42 47.55 1 9. o | 1105 11. 40 46.20 J10. 7 | ‘1104
21. 53 46.45 | 9.21 | ‘1108 12. 8 45. o ]10.16 | ‘1109
21. 57 48.50 | 9.45 | ‘1108 13. 8 44.55 J10.32 | ‘1107
22.13 48.30 {10. 2 { ‘1111 14. g 41, o }10.53 | ‘1108
**%* l10.25 | ‘1112 14. 14 42. o |11. 8| ‘1106
22. 40 52. o{10.34 | ‘1114 14.24 | 42.25 |11.34 | "1110
23. 15 53.30 f11. 1| 1111 14. 40 45.50 {11.46 | ‘1107
23. 59 52.15 i, 29 | ‘1114 14. 59 46.50 J12.14 | *1108
1.55 | -1113 15. 11 45.30 j12.39 | ‘1112
12. 8| 1116 15. 56 46.30 |13. 5| ‘1121

The indications are taken from the sheets of the Photographic Record, except where an asteri
they are inferred from observations made with the telescope in the ancient manner.

been generally in a state of agitation. The Symbol (1) denotes that the register has failed bet
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.

sk is attached to the number, in which instances
The Symbol *** denotes that the magnet has
ween the preceding and following readings.




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xLi)

& s |28 ¢ | HE2B g ¢ | Readings 3 s 8273 5 $ |B28 s ¢ | Readings
g ) PR g g8s g g SRR S8 & g
52 | weem | 50 |E3EE) 20 | 2F00] 28 | mfu ||| 25 | weaen | 50 |ETE| 2% |ETE | 26 | mairmo
BE | Deaina- | 52 [FEES 54 |SSg2) B8 | metes || EE ) pegs. | 52 5558 BE REZE EE | meters
ga | . | 22 (58%S] g4 |3V RS| 2o uglmg || £ . 82 |58558] 34 |gs38| 2@ |ouTae
&g tion. &g Eg;qi: S %’gmﬂ 38 |56 ;>-°£ ) tion, Gg [SgHB)| Sg |2geP | SF :d‘ﬁ,,;é’
E 2 (gHE o | EEE 5 55155 S 3 gRHE| 5 |EE) 2 |55|5E
Mar. 4 Mar. 4 Mar. 5 Mar.
h m o 4 «#]h m h m h m ° o h m o ¢ u h m h m h m ° °
16. 30 |20. 44. o |13.20 | ‘1116 9. 59 |20.42.30 ] 7.38 | ‘1121
17. 38 45.20 [13.36 | ‘1116 ‘ l10. 7 41. ol 8. 19| 1116
18. 3 46.55 113.44 | “1117 10. 28 46.30 ] 8.25| 1118
18.15 45.15 f14. o | ‘1111 : 10. 38 44-401 8.35| ‘1114
18. 30 46.25 J14.15 | ‘1101 11. 6 43.20 | 8.42 | ‘1117
18. 48 45.20 14.22 | 1104 1. 17 44-55 | 8.51 | 1116
**% l14.30 | ‘1102 12.37 46.301 9. 1| 1118 ] /
19. 45 45,25 114.53 | 1107 15.31 | - 46.30 | g. 7| ‘1123
20. 9 51, 5 |15.33 | ‘1109 15. 43 47. o] 9.13 | ‘1119
20. 21 50.25 J16.17 | ‘1117 15. 53 46.35] 9.37 | ‘1113
Ak 116.44 | ‘1116 16. 3 47-40'| 9.48 | ‘1123
20.40 | 53.35 {16.56 | 1113 s | 057 | 1103
20. 51 51.50 |17.10 | 1114 : 16.37 46. 5] 9.59 | ‘1116
20. 58 52.15 17.28 | ‘1111 17. 2 47.10 |10.13 | ‘1126
21. 1 54.25 J17.45 | 1113 _ 17. 32 46.25 J10.22 | ‘1126
21. 23 58. o |17.52 | ‘1112 17.40 | 46.50 |10.38 | 1113
21. 42 55.55 {18.11 | -1118 18. 7 46.25 }10.53 | ‘1106
21.53 57.50 |18.32 | ‘1117 18. 21 47.30 |11.13 | ‘1109
22.25 [20.59. © o 18. 27 bo. 511,22 | 1106
22.56 {21. 2. 5 Jig.10 | ‘1120 18. 53 51. o Fkk
23.13 0. o wkk 19. 11 50.35 [13. o | 1113
23. 22 2.10 |19.52 | ‘1098 ) 19. 27 47. oj13. 51} ‘1116
23. 34 1.35 20. 8| ‘1070 19. 40 47.55 J13.13 | ‘1114
23. 49 1.55 |20.16 | ‘1048 | Hkk *hk
23. bg 1. ©]20.30 | ‘1040 20. 25 45. o |14. 4| ‘1114
20. 50 | ‘1077 : 20. 32 45.55 |14.20 | 1117
21. 1| ‘1077 20. 50 45.35 J14.30 | ‘1115
21.20 | ‘1067 21. © 48. o *Rk
Rk 21. 12 47.25 |16.37 | ‘1120
22. 6| ‘1076 21. 26 49. 45 |16.50 | ‘1125
22.17 | ‘1069 21. 51 51. o j17.59 | ‘1120
22.37 | ‘1076 22. 6 54. 55 e
22.53 | 1075 22. 41 57. 5 |18.20 | ‘1126
23. o | ‘1086 _ 23. 13 54.55 |18.29 | ‘1120
23.13 | ‘1081 23. 34 56.30 |18.38 | "1122
23.29 | ‘1087 23. 40 55. o f19.10 | 1121
23.59 | ‘1085 23. 59 54.35 |19.38 | ‘1123
* kK
o 20.20 | ‘1117
Mar. 5 Mar. 5 Mar. 5 Mar. 5 o
0. 0j21. 1. 0} 0. o] 1085 ] 0. o | 01620} 0. o 515522 20.52 | 1116
0.51 {20.56.55 | 0. g | ‘1082 | 1.11 | 01690 | 1. q {52 753 *5 21.37 | ‘1097
1. 8 53.35| o0.28 | *1092 | 2. o | ‘01678 | 2. o |54°5/55 22. 1| ‘1104
1.34 55.30 | o0.40 | ‘1089 | 2.45 | 01630} 3. o |56°5/57 "0 22.33 | ‘1088
1. 41 53.55 | 1.16 | ‘1104 | 4.57 | 01260 | 9. o |59 4[58 7 22.52 | ‘1081
2.20 53. 25 €] 5.54 | ror1zo |21. o {51520 22.59 | ‘1083
2. 28 52.20{ 3.29 | ‘1110 | ¢ {-01043 “{23.12 | ‘1080
2.54 | 52.40| 3.41| 1113 | 4 | or160 23.45 | 1097
3.13 51.50 | 4. o| ‘1109 f10. 51 01140 : 23.5g9 | ‘1101
3.27 49.25 | 4.14 | ‘1115 J10.46 | -o1100
3. 36 49.-40 | 4.22 | 1113 |13 34 | -or170
3. 51 48. 25 *#% 190,35 | 01520 ]
4.35 47.25 | 6. 6| ‘1122 |21. 5 01505 Mar. 6 Mar. 6 Mar. 6 Mar. 6
5. 45 48.30 | 6.17 | ‘1119 |21.48 ‘01524 0. 0120.54.35] 0. o ‘1101 { 0. 0| 01597 | 1. 0 {54 "0[54 0
7. 8 47.35 | 6.31 | ‘1124 |22.26 ‘01532 0.23 55.35 ] o.27 | ‘1101 | 0.58 | ‘01553 | 3. o |55°3{55"3
8.33 47.15 ] 7.18 | 1117 |23. 6 01572 0. 28 54.40 ] 0.55 | 1107 | 3.30 | *01498 | 9. o |54 0|53 *2
9. 24 47.10 | 7.24 | ‘1120 23.59 | ‘01597 0. 54 56. o] 1. 3| 1103 | 5.34 | ‘01407 {21. 0 |47°9|48°7
9- 45 40.20 | 7.30 | ‘1117 1. 2 54,30 1.14 | "1116 | 6.30 | ‘01420
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.

GREENWICH OBSERVATIONS, 1863. ‘ F



(xli1) - INDICATIONS OF THE MAGNETOMETERS

N 823, . 8223 . . ST . s |82 . s |ges . §
E AEEH R E D R (I ERFCEE R T I B e
clal Western | B85 |8 o EE] S& Szg‘a‘ €& | Thermo- cla cla sz‘ﬂ"é s 2:‘:*& |H Thermo-
B & .| By (Bscgl By [S=258| By meters. g | Westen | 5o \Ha838] t8 |R288] BE meters
£< | Declina 53 5858 &% <gg] 83 £% | Declina- |. 53 |2 88| 83 «8g8] g3
29 dn | F2 |E3ad| &2 |3iac| 2% PEelds)|l ES | v | E3 |Seec| &% |Bzac| o [ME|HE
O § cg [SEMT] o2 [SE9T) ©8 e8] ©8 tion. S§ [SERT] o8 |EER.]| O3 w56
S S |8 ame S R S =S < | L Lo ¢ 8m& 3 E>& o S| w8
= A jge=s| A @A) = (s3ls3)) B 5 EREE R e = 15282
Mar. 6 Mar, 6 Mar. 6 Mar. 6
h m o ¢ 5 h m h m h m ° o L' b m | o ¢ h m h m h m o °
1. 10 [20.59.50 | 1.25 | *1107 | 7. 0| ‘01430 4 23. 44 | ‘1099 :
1. 41 58.20 | 1.43 | ‘1103 | 8.30 | ‘01440 23.59 | 1093
1. 49 57.15 1 1.53 | ‘1094 | g. 42 | 01480 | - * | : . -
1. 58 57.25 | 2. 9| ‘1092 |10.15 | ‘01475 | Mar. 7 Mar. 7 Mar. 7 | Mar. 7| -
2. 9 56.40 | 2.22 | *1076 J12.27 | ‘01543 . | 0. 0 |20.55. 0] o. o] ‘1093 | 0. o | ‘01650 | 1. © l49 350 "of
2. 22 52.45 | 2.49 | ‘1093 {14.16 | 01537 | | 0. 34 52.50 | 0.23 | *1092 | 4.15 | ‘01600 | 3. o |50°7/50 'gk
2.33 53.45 | 2.58 | 1091 {15. o | -o1527 o. 3g 54.25 | 0.45 | 1099 | 7.31r | ~o1502 } 9. o {50851 -of
3.7 51.20 | 3.44 | 1106 |17.34 | ‘01540 0. 51 54.45 | 1. 7| ‘1094 {10.41 | ‘01500 [22. © |44 045 o
3.39 49.50 | 4.10 | 1103 J19.26 | ‘01540 1. 3 53. o] 1.43 | "1103 |11.33 | ‘o1447 A
3. 42 50. 55 *¥** l20. o | *01555 1. 51 54. 5] 2.15| 1101 |12.38 | ‘01472
3. 47 50. o] 4.29 | 1105 |21.21 | ‘01560 2.25 51.40 | 2.53 | 1108 |18.29 | 01640
4. 38 49.30 ]} 4.35 | 1103 }23.59 | ‘01650 2. 47 50.40 | 3.13 | ‘1109 {20.49 | ‘01680
5. 38 48.35 | 4.52 | ‘1107 3. o 51.40 ] 3.25 | ‘1104 |21.22 | ‘01680
5. 47 47. 5| 5.20 | ‘1104 3. 20 49.40 | 3. ‘1107 |22.15 | “o1717
5. 56 47.40 ) 5.41 | ‘1099 ‘ 3.54 48.25 1 3.53 | ‘1106 {22.33 | ‘01698
6. 8 44.40 ) 6. o] ‘1104 : 4. 11 48.45 | 4.10 | ‘1110 |23.59 | ‘o1720
6. 25 45.20 ) 6. 8| "1104 R 4. 27 47. 5] 4.19 | ‘1107
6.52 40.45 | 6.23 | ‘1108 5.15 46.55 ] 5. o| ‘1106
7. 42 47.10 | 6.38 | ‘1104 7. © 47. o} 5.34 | 1111
8. 26 47.45 | 6.56 | ‘1110 8. 41 45. o | 5.43 | -1110
8. 57 47. o} 7.30| ‘1109 9. 9 38. 45 *Hx
9. 21 44. 51 7.53 | ‘1109 9. 19 40. 5] 7.20| 1115
g. 38 46.40 § 8. 11 | ‘1112 9. 25 43. o 7.57 | ‘1113
9. 48 47. o} 9. 9| "1111 1c. 11 44.30 ] 8,12 | ‘111d
10. o 50.35 | g.1g | ‘1115 10. 21 43.30 | 8.56 | ‘1103
1o. 17 47-45 1 9. 32 | ‘1115 10. 37 43.10| Q.17 | 1112
10.34 44.20 ] g.43 | ‘1111 10. 53 41.25 ] g.22 | ‘1112
10. 58 47. 5] 9.55 | ‘1120 IHr1. o 33.20] 9.58 | ‘1115
13. 14 47.50 l1o. 8| *1115 ‘ 111. 10° 37. 5 }10.30 | ‘1108
13. 52 41.55 |10.20 | 1117 11.16 36. 45 J10.40 | ‘1120
14. 21 50.35 {10.36 | 1123 11.22 38.10f10.49 | ‘1120
14. 45 50.50 |11. 8| ‘1113 11. 37 34.35 f11. 2| 1146
15. 7 48.15 X% 11.51 40. o |11.26 | ‘1107
15. 39 47.40 [12.16 | 1112 ) 111. 57 41.15 J11. 41 | ‘1112
17. 1 48. o |12.45 ] ‘1114 12. 8 39.15 |11.59 | *1107
17. 12 46.55 |13.52 | 1113 12. 22 40.30 |12.22 | ‘1114
17. 42 48.35 |14.18 | ‘1120 12. 33 40. o0 |12.46 | 1107
17.51 48. 20 *xx 13. 46 47.20 |13. 5| -1108
18. 7 50.20 [15.14 | ‘1116 14.28 47. o {13.14 | *1107
18. 14 50. o |15.56 | ‘1115 14.43 44.45 |13.35 | ‘1110
18. 45 51. 20 Fxx 15. 14 48. o |13.43 | ‘1110
18. 54 52.50 [16.44 | ‘1118 16. 36 47.55 |14. o | ‘1113
19. 28 53. o |16.53 | ‘1117 **% 114, 8| c1111
19. 38 51.35 }17. 5| ‘1121 18. 8 47.35 J14.22 | "1115
20. 9 50. o {17.20 | ‘1116 118.53 | 46, o |r4.27 | ‘1113
20. 16 48.55 J17.38 | ‘1117 ) {1g. 13 47. 0 |14.37 | *1117
20. 31 48.10 |17.53 | 1114 1g. 21 45.30 |14. 42 | 1114
20. 54 50. 40 {18.22 | ‘1113 19. 31 46.10 §15.51 | 1113
21. 3 49. o.{18.40 | ‘1118 ' |19. 38 44. 10 xR
21. 39 48. 5 119.25:| 1108 l19. 52 46. 5 ]18.557 ‘1125
21. 48 49.15 |19.51 | ‘1112 i j20. 21 44.35 |19.38 | ‘1118
22, 10 48. 40 |20.15 | ‘1106 20, 32 46. 5 |20.16 | 1116
*#** 120.23 | ‘1086 21.26 46.55 |20.28 | ‘1119
23.17 51.30 |21.15 | ‘1085 | - 21. 47 45.10 |20.47 | ‘1112
**% 121,26 | ‘10094 22.23 47. 40 |20.58 | ‘1112
23. 5g 55. o ]21.44 | ‘1004 | 22. 40 50.35 }21.30 | ‘1093
22.25 | ‘1102 22, 56 50. o }22.13 | ‘1107
23.36 | -1099 : 23. 59 52.35 |22.22 | '1105
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *#* denotes that the magnet has
been generally in a state of agitation. The Symbol (t) denotes that the register has failed between the preceding and following readings.
The Symbol ; attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH; IN THE YEAR 1863, (xliii)

5 ; | 42% s | 8.2 ., 5 i ; s | B2 ; |.828 3 i
E | & (350 2 |2E%g| g |teae || g §|533| 5 |78%g| g | P
SE | Western | BF |5 Z EFl 8¢ |8 z £8 | B85 | Thermo- FE | Western | S5 [EEES| S5 (gF £R ﬁé Thermo-
E& | L EE’E-&‘%& B |S8S88] B4 meters ER . 4 [HE8%| BH @283‘ EE | ‘meters.
ga | Dot | B8 |FsEE 35 |LsRE| B2 amalll 2R | Dt | B2 |EscE| EE |LsEE| i2 o
. . . 5 -3 N . L [5)
Sg| " | o8 |2E5u| o8 |fEE| 2 RBEER| 8| | of|fesy| of |RgsS| of iR
g 2 [gemel o [gEka 255 |5 S B |gaES] = |8 &>&a 2 515
Mar. 7 | : . ‘ Mar. 8 i
h wm|o ¢ wu§ h m - h m h m| o | o h m|qo 4 | B ml|! h m h m{ o | e
22.39 | ‘1110 R ' 18.32 | ‘1122
22.57 | ‘1107 ‘ ' 18.53 | ‘1124
23.15 | .*1098 o Sk - l1g.25 | 1116
23.59 | : '1097 e 119.45 | ‘1116
, - . a— : ' : 20, O | ‘I120
Mar. 8 Mar. 8 Mar. 8 - |Mar. 8 20. 9| ‘1116
0. 0{20.52.35] 0. o ‘1097 | 0. o | 01720 | 9. © l47°0|47 "0 : 21.38 | ‘1111
0.12 55.50 1 0.30 | *1107 | 0.51 | *01733 |21. o |40'842° 22.20 | "1113
0. 23 55.55 | 0.52 | ‘1100 | 1.40 | 01780 22.33 | ‘1110
0. 30 56.55 | 1. 1| ‘1101 | 3.52 | ‘01780 . “|22.43 | 1113
0.47| 54, o 1.39 | '1110} 8.20 | ‘01687 . , 22.59 | ‘1102
1. 8 54. o] 2.15 ) ‘1108 }13.48 | ‘01680 SR 23.24 | ‘1102
1. 13 55. § |-2-44 | *1116 |16.17 | 01730 23.59 | 1113
1.21 | . b4.30 | 2.54 | ‘1114 01755
1.47 | 54.45| 3. 7| ‘118 |19 2 {'01700 : Mar. g Mar, g Mar. g Mar. g
2.15 | 53.10| 3.18 | ‘1115 |20.13 | 01733 , 0. o |20.55.40 | o. ‘1113 | 0. o | 01800 | 1. o (453460
2. 39 53. 35 1 ¥ 2124 | 01736 0. 17 56.55 | o. 27 ‘1114 | 0.18 | 01810 | 3. o (48 5l49 1
*#% | 4.40 | 1116 |23. 5 | 01765 1. 32 56.50 | 0.35 | 1115 | 2.28 | 01778 | 9. o |50 5|51 -0
6. 6 47-30 | 4.45 | 1114 123.59 | ‘01800 l 2.23 55.35] 0.49 | "1111 | 2.48 | 01783 |21. o |42 "Ol43 ‘0
7.7 48.25 | 4.57 | 1120 2.27 57. 51 1.46] 1114} 5. 0| 01333
8. 2|  48.35] 5. 0| 1115 2. 46 57.10 1 2.22 | ‘1126 | 8. o:| 01310
9. 11 47. 20 rRE 3.15 55. o] 2.32 | 1136 |11. o | ‘o1247
g. 40 48. o} 5.29 | ‘1121 3.25 52.15 | 2.58 | ‘1137 {12.48 | 01262
10. 56 47.55 | 5.43 | ‘1117 3.34 52.40 ¢ 3. 2| ‘1142 |13. 8| 01255
11,12 46.501 6. 3 | ‘1119 3. 56 51.15 | 3.27 | 113t | o o, {'oxszo
11.33 47.35 1§ 6.15{ 1117 4. 10 51.30 | 3.34 | 1133 1'™ ‘01350
IL 45 47. o] 6.43 | *1120 5.13 49 5] 4.14 | 1135 §18.35 | -o1480
12. 8 49. o} 7.23 | -1121 5. 41 48.55 ] 4.37 | ‘1134 J21.26 | ‘01620
12. 25 47.20) 7.37 | ‘1118 5. 55 49.25 | 4.535 | 1133 |21. 48 | 01630
12. 56 47. o] 8. o] ‘1120 6. 4 48.55 | 5.41 | 1132 §23.30 | ‘01730
13. 21 51.10 | 8.20 | 1117 7.18 48.55 1 5.57 | ‘1136 |23.59 | ‘01732
14. 8 48.55 ] 9. o | ‘1119 : 8. 42 47.50 | 6.12 | "1129 :
14. 33 49.35 | g.10 | 1117 _ 10. 25 47-45 1 6.32 | ‘1123
15, 21 48.30 | 9.25 | 1118 , . 11.56 46.50 | 7.30 | 1118
17. 37 48.35 | 9.55 | 1115 . : Hl12. 27 47.30 | 8.53 | ‘1121
17. 92 48. o ]10.40 | ‘1118 ‘ - }12. 40 51. o} g.14 ] "1118
18. 37 48.30'|10. 47 | ‘1122 : ' : 13. 8 47.10 l10.23 | ‘1116
18. 57 46.25 |11, ‘1121 : . . 13.42 | 46,55 J11.24 | ‘1117
}19.51 49.35 |11, 17 | *1123 Y ’ ~Hl1g. 8 48. olii.44 | 1119
jzo. 2 47.35 [11.25 | *1121 : : . Hl16.35 47.50 [12.23 | "1117
{20. 17 50.20 [11.35 | ‘1122 iz 3 49. 5 {12.37 | 1125
20. 43 47. o |11.59 | r1117 : , {17. 20 48.25 {13. 7| 1118
121. 21 48.30 l12. 7 | ‘1121 : 17. 48 49.15 |13.38 | ‘1115
21.53 47.25 |12.32 | ‘1123 1/18. 5 48.45 |13.53 | 1116
22. 20 49. o |13. 8 | "1115 . - |]{18. 15 49. o |14.37 | ‘1115
22. 37 51.30 |13.29 | 1118 : ' 11/18.33 | ' 48. 5 ]17.38 | ‘1122
f22. 45 51.25 LR b ‘ i1 18. 49 49.15 J18.21 | 1126
122. 55 53.30 |14.28 | *1116 1l 19- 49 46.55 |18.58 | ‘1126
|23. 10 52.30 |14.39 | 1118 - o 20. 7 46.50 j20. 2 | ‘1114
23. 22 53.45 {15. o | ‘1118 C 20. 13 47.50 |21.10 | 1105
23. 40 53.20 |15. 11 | ‘1121 . - ]{z0. 45 48. o ]21.23 | ‘1106
23. 59 55. 40 kel o {}] z0. 51 48.35 |21.35 | ‘1107
' 15.37 | 1118 : - ’ fli21. 7 48.25 |22.26 | ‘1100
15.45 | 1121 ) . t}22. 11 51. 0 |22.42 | ‘1100
15.52 | ‘1119 22.23 50.50 {23. 7 | *1103
*k o 23. 30 56.15 |23.27 | ‘1102
17.23 | ‘1121 _ , 23. 43 58.20 |23.45 | 1106
17.47 | *1123 ' 23.54 57.40 [23.53 | ‘1104

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xliv) INDICATIONS OF THE MAGNETOMETERS
$ ¢ 823 s | 228 5 | Readi ; WEE ; ; —
Fx | Western | 2% SeEE SE |EGEE ‘g€ | Thermo- 2E | W g8 |EPEE] 58 §Bg§ g5 ThOf
=-‘~;, o E% =288 5 |£888 Eg meters. EE estern ta RS E & S5y 8w ermo-
g eclina- 83 fguagg 5(3 angg 5:8 - &3 Declina- £3 g a= 5% F‘Maf-jm '5% meters.
G o tion 29 (Same| S5 |Semc| &5 (FE|™3 3z . Sa |[E9° 8| 32 | gBRE] 82 |malm
E . SE|SER%l o8 1BENL %8 25K S g tion, &g |Same| Eg | dgHe] &4 k- liek:
e A |G AEE = |gae = S ?5‘;3 = = ms&m.é A E&Sé = Eg‘)gg
. o
Mar. g Mar. g : M: :
h m o Vi 4" h m h m h m o © h m o / ha:I‘.lInO h
23. 59 |20.58.55 |23.57 | 1110 © a5z | 13 " R R
M 22. 8| ‘1116
- 22.13 | 1113
l\gal.cl)ozo 58, 55 Mar.ro] Mar.10 Mar.10 22.28 | ‘1116
. .58.E (1) 1 o o] 01732 | 1. o |45-0/46°0 22. .
o 58, 3 . 4 44 | °1109
0. 23 2 .32 g. g .1109 2.27 | 01768 | 3. o |48°1/48°8 23. o | ‘1109
o2 53. ; o ;6 .l}og 3. 26- 01733 | 9. 0 {49049 0 23.25 | ‘1108
o. 59 58. A .3 .uo 9. 193 'ox34§ 21. O (422|440 23.30 | ‘1112
1. 7 ; . o. g .uo; 14.36 | 01375 |22. © |42°7/44 "2 23.53 | 1119
1.34 59.32 o.g -lIO 15. o | 01370 |23. © [42°2/44°5 23.59 | ‘1119
1.55 5? o. 50 '1101 19.21 | ‘01558 -
2: 31 55. ;g ; ]g i;gg 23.59 | ro1700 Mar.a1 Mar.11 Mar.11 Mar.11 '
o 54:50 1:27 e o. O 20.22. 10fjo. of '1119g] 0. o| 01700} 0. © 43-64.4.-6
3.26 52. o 1.37 | ‘1110 o 30 v | ot | 112 | 210 {.01707 A
N ol I8 e 0. 30 56.10 | o0.21 | 1121 ‘01620 | 3. o 47 *4/48 0
e g ' 110 o. 56 54. 0] 0.55 | ‘1110 | 0.45 | 01640 | 6. o {428°9/48 5
5 7| 49 of3 7| 1125 81 5445 o7 a1az | 5 ol 01082 ] 9. o 47 Gy -2
5. 39 46.55 | 3.23 | ‘1122 1.56 54.10 | 1.26 | 1126 | 5. 3 01520 112, © 1454453
7. o| 48.35{ 3.54 | ‘1121 oo 23'30 142 | 1132 | 5.38 | 01473 119, 0 39-5j41 6
22 prapl Il I 2.24 3.55 | 2. 3| ‘1129 to. 15 {'01355 21. 0 |39 "2/41 "0
o A 12 2. 42 52.40 | 2.16 | ‘1132 : 01377 |22. o |39 -8}41 4
9-32 | 46.55 | 5.40 | 1116 el IS R ol b il el Gl el i
. 0. . 1| 1130 f11. 11 | ‘ol
10. 2 .55 . . 2
to- 3; i; 53 g ;g i::g 4 g 50.42 2.16 ‘1127 11,45 | -o1380
. . : 4.2 49. 4 .32 | 1131 ‘01490
Ixi 2: 12 ig 7- 0 "1124 4. 30 50. o] 3.39 | 1130 14. 33. {.01510
6.2 817 | 112g g.zs 48.42 3.52 '1*1*3*4 19.27 | ‘01733
12 58 . ' . . o 49. {'01770
1503 ig g 832 :;;g 8.15 48.25 | 4.25 | 1126 21.58 | 101660
s 47:25 % 58:| 11m2 8. 50 48.35 | 4.43 | ‘1129 |23.59 | 01693
14. 42 51. 25 |10. 23| 112 > 33 po 3 B I
14. 53 50:20 1. 5 'uzg " 735 0 e
15. 21 47. o J11.33 | ‘112 E 40| 554 112
1221 R **: 9.52 41. o} 5.47 | ‘1129
15. 36 47.50 j13. 6| ‘1123 o Exgnl I A I
13. 36 7. 3. el 10. 36 39.35 | 6.28 | ‘1128
12 12 47. g i .23 i;:7 10. 56 45.10 | 6.52 | ‘1118
R 157).]5 14.4 ‘”37 1. 9 46. o| 7.14 | 1125
7.1 4. 54. . 37 11.34 45.15] 7.18 | r1123
5 1g_. g .1132 11.55 46.55 1 7.40 | ‘1125
7 41;10 15.1 ‘1130 13. o 46.25 1 7.55 | ‘1129
o6 . 16. 1g .1 131 13. 39 46.10 | 8.15 | ‘1124
9 4*;*0 16. ‘1124. 13. 51 47. 5| 8.25| 1126
o 42 g 16. 41 1*1*10 14. 11 47.35] 8.36 | ‘1125
20. 14 4 '50 18.23 | ‘1132 e Rl I
20 14 59. ° . L1.3: 14. 40 48.15 | 9.22 | 1135
21. 23 4§ 55 ]18.50 | ‘1132 :g 5;_/; ﬁ 22 Ig. Sg. ::gg
22 ) . . .
2: g g:};g 19.2g .1126 16. 23 49. o |10.30 | ‘1122
g 2920 19. 1132 16. 40 48.55 10.45 | ‘1130
23. 8 52.25 |19.44 | 111 16:49 42;’**5 el ot
23. 47 53.55 l19. 52 '1119 R
23 87 53 30 |2 3 .l”g 17.21 48. o l12. 2| *1120
23, 30 5410 |20 1g | i 17. 44 49.55 |12, 9 | ‘1122
2o 40 | 1 18. 45 48. o |12.29 | r1119
20. 56 '112(: 5 ;“ 12.20 | a4
e | iz 19. 1 4*;;5*0 12. 56 AL

he indicati : :
The :Ee;c‘:?é’fiz al;iggkg; rf'[Il‘o(E the s};eets of the Photographic Record, except where an asterisk is attached to the number, in which instances
bocw gonerally in a state Ofs:rytatx_ons made with the telescope in the ancient manner. The Symbol #** denotes that the magnet has
The Symbol » sttached o gxt i?n 1eor(11. The Symbol (1) denotes that the register has failed between the preceding and following readings.
recorded. A brace denotes that at f}ggtfis;xf:l %ﬁéhe readlf{lg will apply equally well to a considerable rango of tuS foar that which is

o . . A A
by the brace shows the amount of the displaceme::_ve of the Vertical Force was dislocated, and the difference of the numbers included




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (x1v)
3 g B2 . 5 1827 ¢ 5 | Readin 3 182F . T = P~ B 5 i
g JElsedg B sEiE| B | el B g 558 §|23%Fz| p | e
S5 | Western -ﬁt ;5:’ v EE -92 £ 5 Es | S5 | Thermo- S5 | Western ﬁé‘ S z ES] 86 (2B 5] SE | Thermo-
B . ES ([ZSgg| ES |REga| EF | wmeters Eg . EE (HES8| BE (eS8 BE | metes
89 | Declina- | 8 S 5&] 83 |=%%E| 88 [T oo 88 | Declina- 82 |8« 58| 5§38 |-w88]| 823 ——
2 . =~ 8 .0 = S aoctd 4 <R ] o A & g°°3 $ RS- o e
&8 tion. Sg NgmEl Og FERE ) S8 gl all] &8 tion. og |Sgeb] 58 |[SgRE ]l &Y gl e
< k4 Edg 8 3 5 a8 Q md>tﬂ O Q BE .a > BH & 8 mgapbg
= 2 hgadel B |pA>K 285 |8s = S |gadE] 5 |g8e] 5 |x5S|zs
Mar.11 Mar.11 Mar.12 Mar.12
h m| o R h m h m b m [ ) h m| o U h m h m b w o °
20. 28 |20. 46.30 }13.32 | ‘1122 6. 10 |20.48.50 | 5. 11 | 1123
**% 113,42 | ‘1126 7. 10 49.30 ] 5.25 | *1125
21. 45 47.20 [13.50 | ‘1122 g. 30 48. 5] 5,51 | 1121
22.23 49.10 14.12 | 1126 10. 37 48.40 ] 6.17 | 1123
22. 38 48.20 |14.44 | 1123 11.11 47. o} 6.36 | ‘1127
23. 28 51. 5 |14.55 | ‘1128 1. 41 47.55 1 7.23 | ‘1131
23. bg 51. o |15.23 | ‘1123 12.29 47.25 ) 7.37 | ‘1134
15.53 | ‘1124 13. 9 46. 51 7.47 | 1133
16, 7| ‘1127 13. 25 46.55 | 8.51 | 1133
16.23 | ‘1125 14. © 53. o} 9. g | °r128
16.37 | ‘1130 14- 39 46.30 | 9.34 | 1127
16. 44 | 1128 15. 31 45.20 ] 9.54 | ‘1129
416,52 | ‘1130 15. 50 42. 5 l10.19 | ‘1129
17. o | ‘1127 16. 16 44. 30 }10.30 | 1133
17. 5| 1130 16. 37 44.30 [10.48 | 1131
17.16 | ‘1127 16. 57 46. 5 |11. o | 1132
17.24 | "I1129 17. 28 46.50 |11.23 | 1127
17.46 | 1128 20. 16 45. 40 |11. 40 | ‘1128
18. 3| ‘1129 20. 39 46.55 |11.53 | 1130
18.27 | *1134 20.45 | - 46,20 J12.714 | ‘1127
ok 21. 21 47.20 |12.33 | 1129
19.11 | "1132 22. 47 52. 40 [12.48 | 1126
19.34 | 1133 23. 10 52.55 |13.28 | ‘1124
19.35 | ‘1129 23. 25 56. 20 |13.34 | 1125
19.52 | ‘1130 23. 35 55.25 J13.40 | 1125
20.23 | "1124 23. 59 57. o }14.15 | 1138
20.38 | ‘1124 14.32 | "1133
20.55 | ‘1121 14.47 | *1135
21.14 | ‘1121 15. 2 | ‘1131
21.26 | 1118 15.21 | 1129
21.32 | ‘1119 15.34 | ‘1124
22. 6| ‘1114 15. 41 | 1125
22.20 | °I115 16. 8 | ‘1121
22.40 | ‘IIII 16.20 | ‘1123
23. 7| ‘1119 16. 25 | ‘1122
23.22 | ‘1120 16.49 | ‘1121
23.34 | ‘1124 il
23.42 | ‘1124 - 18.16 | ‘1124
23.59 | ‘1122 18.23 | ‘1122
~ 18. 30 | ‘1123
Mar.12 Mar.12 Mar.12 Mar.12 20.16 | 1118
o. 0120.51. 0] 0. o *1122] 0. o 01693 | 0. 0 |42 3432 20.23 | ‘1116
0. 24 52.30 ] 0.15| 1128 | 1.40 | 01690 ] 1. © |44 0|44 'O 20.29 | ‘1117
o. 38 51. 5] 0.30| ‘1127 | 4. o| 01593 | 2. o 455456 20.55 | ‘1117
o. 51 54.25 | 1,19 | 1129 | 5.15| ‘01560 | 3. o0 (470|470 21.23 | *1116
1. 4 51.20 | 1.32 | *1134 |11.11 | *01480 | 9. o |46 8470 21.43 | 1118
1. 14 50.50 | 1.53 | 1134 |13.39 | 01492 [21. © |42 'Q44 O *h
1. 30 51.55 | 2. 7| 1136 J14.27 | ‘01468 ) - . 22.45 | 1113
#kk | 9,37 | 1134 §15.38 | ro1480 22. 58 | ‘1121
2. 11 51.50 | 2.51 | ‘1139 [18.30 | ‘01600 23. g | 1118
2. 38 50.35 | 3.17 | *1133 [21. 20 ‘01660 6]
2.57 52.10 | 3.28 | ‘1141 [22. 11| 01693 23.45 | 1116
3.15 50. o | 3.42 | ‘1135 |23.59"| 01703 23.59 | 1116
3.25 51.20 | 3.58 | ‘1120 S
3. 38 51. o 4.10| 1118 Mar.13 Mar.13 Mar.13 Mar.13
421 | 47.30| 4.16 | ‘1120 0. o [20.57. ofo. of ‘1116 | 0. 0| 01703 | 1. © (47047 2
4.57 | 49.10 | 4.26 | *1121 o. 7| 586.25) 0.19| ‘1112 | 2.49 | ‘01678 | 3. o [49°8/50°5
5.23 47 5| 4.44 | 1128 o. 36 58.55 | 0.35| ‘1119 | 3.30 | 01647 | 9. o [525(52
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xlvi) ~ INDICATIONS 'OF THE MAGNETOMETERS
$ s |82 ¢ | BR28 s & | Readings . ; s |lgeg s |gew s ;
£ LB lEEEs| LB (TEEg| E | e LE g (583l 2|52 E |
S5 | Western | 25 |EZER| 2F |£EEE| B | Thermo )| S 968 18 28] g5 |EFEE| BF | Thermo-
ES E& |mE83 Eé‘ SESE | BEY | meters. [}l BY Western | -7 & ﬁzga By |S888| Bx meters,
8% | Declina- | $= |BGHEl 35 |-%B8 | 23 Ml 55 | peotina- | 5% (5285 53 (5282 53 "
5 i 5 go sl 22 | 8| &% |mg|mgy)l 25 s g |58R8l $2 |58 22 |uslme
Sg | ton | Og |ggss) Og |gERT) OS2 1HEICEH OF ton. | Sg |Szus) 55 |fpud| B2 |GEIDE
- 2 |g2dE] =2 |g&e| =2 [sglggll. B s |EasEl = |28¥&| & |s5ls8
Mar.13 Mar.13 Mar.13 : Mar.14 Mar.14 Mar.14 Mar.14| |
B mjo 4 u]jhk m bom n o]l o Ml n m|o &+ w]B W boom B om o o
0.55 [20.57.725 | 1.10 | *1113 | 4 222 *01625 |21. o.|43-1[45dl]| 0. © [20.55.45| 0. o | ‘1109 | 0. 0| 01860 | 1.0 48 *3|48 6
I 1 56. o 1.25 | ‘1114 | 5.18 | ‘01540 - Hl o.16 54.40 | o.11 | ‘1109 | 1.53 | ‘01800 | 3. o [50°9|50°6
1.35 54. o *##* | 8,40 | 01350 | - f - M 0.50|  54.50| 0.38 | ‘1116 | 3. 8 | ‘01765 | g. o (515510
2. 2 54. o} 2:57 | 1131 | 9.53 | 01323 B M 1.32 | 54.20 ) 0.42 | 1115 ] 4.. g | 01656 |22.43 [45°5]47 0
3.37 50. o] 3-45 | 1127 |12. 302 01284 | 1.52 | * 53.15| 1.32 | ‘1116 | 4.55 | 01583 | - g
4. 54 48.351 4 ©| 1129 [16.51 | 01430 1. 59 53.40 | 1.59 | ‘1126 | 7. 2 | ‘01467
5. 22 44 51 430 | ‘1126 }19.43 | ‘01600 3. 22 50.25 { 2.58 {" ‘1135 { 8.38 | ror400
5.43 43. 5} 4.45 | 1121 |21.39 | ‘01690 4 9 50.20 | 3.22 | ‘1130 [11. '8 | ‘01344
5.55 44 o] 450 | ‘1124 |23.26 | 01815 vl 4.35 49.15 | 3.27 | ‘1129 f14.17 | 01360
6. 8 40.35 | 5.12 | 1118 |23.59 | 01860 Tl 5. 27 48. 5| 3.45 1 ‘1128 |18.38 | -o1460
6.17 40. 5} 5.24| 1116} . : 1 6. 5 48.25 | 4. o | ‘1129 [20.25 | ‘01535
6.33 41.30) 5.35 | ‘1120 6. 21 47.30 | 444 | "1118 123.59 | ‘01644
6. 45 44.40 | 5-48 | ‘1117 6.27 47.40 | 5.10 |. 1121 ' R
7. © 44.20 ) 5.58 | ‘1116 6.32 47. 5| 5.48: 1117 |-
7. 56 47.55 ] 6. 7} ‘1110 6. 44 49.20 | 6.24 | 1122
10. 6 48. o] 6.17 | ‘1112 7. 2 47.30 | 6.32 | 1143
12. 14 47.55 | 6+44 | -1115 7.13 49.10 ] 6.56 | ‘1121
12. 28 49. o 6.56 | ‘1111 7.38 49. 5] 7. 9| 1130
12. 54 47.20f 7-12 | 1118 8.22 50.20 | 7.24 | 1133
13. 11 48.10 7-25 | 1116 8.35 49. o} #.31 | ‘1130
13. 30 47.30 | 7-59 | 1114 9. 21 48.20 | 7.42 | '1134
15. 26 47. 51 8.25 1 ‘1122 10. 40 48. 5] 8. 3| ‘1132
16. 23 48. 5| 836 | -1120 11. © 47.20 | 8.25 | 1123
16. 55 46.50 1 9- 8| 1119 I1. 43 47. o) 9. 3. '1130
17. 21 46.30 ] 9-15 | ‘1116 12. 34 47.50 |10, 5| ‘1130
18. 9 45.55] 9.56 | ‘1122 14. 6 46.55 l10.14 |1 *1133
18. 19 46.35 |10.10 | ‘1121 14.10 |  47.25 |10.25 | 1132
18. 37 45.10 |10. 44 | ‘1121 14. 51 47.20 JI1.42 | °1129
18. 52 45.50 §10.52 | ‘1124 15. 15 47.50 J11.55 { ‘1130
#%% 111,26 | 1121 15. 55 46.15 k¥
19. 53 45. 5 j11.50 | 1123 16.20 | - 47. 5 }13. o | ‘1131
20. 8 46.30 J12. 7| 1122 16, 48 46.55 J13. 14 | 1129
**% 112.15 | 1124 17. 7 48.20 {13.23 | ‘1132
21. 34 48.30 J12. 41 | ‘1124 17. 12 46.55 113.38 | ‘1130
21. 51 47.25 J12.50 | ‘1122 17.54 48. o |13.45 | 1132
21. 58 48.45 J14.30 | 1122 18. 6 47.25 |14. 2| 1128
22. 29 48.50 |14-42 | 1124 18. 20 47.55 J14.11 | ‘1130 |
23. 53 55.55 }16.32 | ‘1125 18.46 |  46.15 l14.31 | ‘1126
23. 59 55. 45 J16.55 | 1127 18.55 | 46.55 |15.28 | *1128
17.32 | 1125 19. 1 48. 5 ]15.52 | r1124
17.43 | 1127 19. 12 47.10 |16.37 | *1125
18.29 | ‘1123 1g.18 48.10 J16.50 | ‘1123
18.40 | ‘1124 19. 55 49. 35 okl
5% 20. 24 47.7 0 |17.47 | 1125
19.50 | ‘1118 20. 48 47. 0 |17.56 | ‘1124
20. o *1118 {lizr.28 | * 48. o |18.23 ‘1125
20.26 | ‘1113 11|22. 12 50. o] - R
20.31 | ‘1114 23. 10 51.45 }18.53 | ‘1127
21. o ‘1108 23. 11 50.45 |19. 15 | "1122°
21.22 | ‘1108 23. 59 52.50 |19.56 | ‘1126
21.29 | “IIII 20.32°| ‘1121
21.39 | ‘1107 20. 42 | 1124
21.46 | ‘1110 21.22 | 1121
123. 1} ‘1107 21.48 | ‘1122
23. 17 ‘1108 22. 35 ‘1118
23.38 | ‘1108 23. o | *1120
23.53 | *1109 23. 8| ‘1116
23.59 | ‘1109 i 23.12 | ‘1114

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.

h The Symbol : attached to'a time denotes that the reading will apply equally well to a tonsiderable range of time near that which is

recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.

o L




AT THE ROYAL: OBSERVATORY, GREENWICH, IN THE YEAR 1863, (xlviiy

. e ﬁgrﬂ 1 v - .52'5 . . . . R .5,2!'3 . . -E_gg . . .

H 2 |szdg| £ |T2Eg| & | TPl g LR EE R LT I R
EE | Western | SF szu‘}g el Ezg‘é 88 | Thermo- B | Western SE - BPEE| SF |2%ES 2 Thermo-
8 Declina By |MS8g] B |S882| BE meters. Eg . BE |Hgssl BE |g58g| BEE | meters

S eclina- 8o |dadg| £ w85 8% - 83 Decline- | &< IES 88 €3 wg8g 4 e
gm ; R |geof 2R jgS G| W g g & : g2 lge of 22 g el 2D |mg|my
Sg | tom | &g |Sget| Sg |fgud| g |ZEIDE| Sg |t og |Sg=T| o§ |£E5S| O |58l 5

. ol il MR el R 1 1 (D BB it D Sl BRI

Mar.14 Mar.16 Mar.16
h m o ¢ it h m h m h m ) ) h m Y] h m h m h m o o
23.45 | 1113 12. 0 20.48. o] 7.23 | ‘1131 ’
23.59 | 1115 12. 27 47.10 | 7.37 | 1137
13. 15 47. 50 *k
Mar.15 Mar.15 Mar.15 - |Mar.15 ~ 13. 31 50. 51 9. o} *1133
0. 0 {20.52.50 | 0. o] ‘1115 ] 0. o | ‘01644 | 8.40 (47 1|48 0|l 14. 24 43.40} 9.21 | ‘1138
b 0.18 52.15] 0.30 | "1113 | 2.457) 01690 |21. © |42 814470\ 14. 44 46.55 1 9.37 | 1134}
¢ 0. 38 52.20 | 0.53 | ‘1114 | 6. o | ‘01670 |% - 15. 1 47.55 }10.45 | 1130
. 0,53 52. o| 1.17 | ‘1118 |10.59 { ‘01677 15, 22 47. o f11.50 | ‘1130
L 1.18 52.35 | 4.27 1118 |12.54 | ‘01720 15,30 1 | 47. 5412, 3| ‘1133
2. 18 52.10 | 4.39 | ‘1120 [15,56 | ‘01820 16. © 45.45 |12.18 | ‘1130
5 ¢ 48.20 | 7.26 | °1124 |19.47 | 01883 16. 32 47. 5 |13. o | ‘1133
- 5.53 48.251 8. 5| ‘1127 53 {‘01872 16. 50 46. 5 13.23 | ‘1131
6. 8 47-55 ] 8.53 | ‘1125 21 ‘01810 - 17. 14 47. o |14.. 0} ‘1136
| 7. 10 47.55 | g.10 | 1126 {23.33°| ‘01850 18. © 47. 514.27 | ‘1125
7. 30 47.10 |11.26 | '1126 |23.59 | 01845 18. 10 46.25 114.47 | ‘1128
7-49 47.40 |12, 21 1124 18. 30 48.10 [15.20 | 1132
8. o 47-30 |12. 47 | 1126 19. 22 46. 5°]15.29 | ‘1131
9- 4 49- 5 )13.47 | ‘1124 19. 25 46.50 |15.42 | '1133
10. 23 48.40 |19. 5| ‘1127 '19. 38 44.55 |16.13 | ‘1130
12.17 48.30 | whk 1g. 49 44~ 45 Hkx
12. 31 48. 20 |20. 41 1125 fl19. 55 45.40 17, o | 1131 |
12,48 48.20 |21. 2 | ‘II21 : **% 157.15 | ‘1129
14.10 48.55 |21.21 | *1122 1 20. 25 46.10 [18. 3| ‘1132
16.23 |- 48. 5 |22.10 | *1117 ‘ *k% 118,20 | ‘1129
18. 46 46.50 122.46 | *1108 1i20.53 49. 5 118.48 | ‘1129
18. 58 46. o [23.39 | ‘1108 21. © 48.15 J19.22 | ‘1127
19. 12 46.30 |23.59 | ‘1114 22, 2 54.25 |1g9. 40 | ‘1130 |
19. 31 45. 5 . 1 22. 40 56.55 {20.53 | ‘1119
19. 39 46. o 23, 19 54.55 [21.12 | '1118
19. 56 44+ 40 23, 36 55. 5 )21.33 | ‘1114
20. 7| 45.15 1123:54 - 55,25 j22. 3} ‘1117
20. 33 44. 50 23.59 1 55, o j22.22 | ‘riIz
21.25 46. 15 22.36 | ‘1115
22. 37 51.55 23.11 | ‘1107
22. 51 52, © (T)
23.27 54. 35 e
23.46 | 54.30 Mar.17 Mar.17 Mar.17 Mar.17
23. 59 55. 40 0. 0120.55. o} o. o ‘1114 f 0. 0| 01743 | 1. © 47'848
—fl o. 8 54.45| 0.31| ‘1125 | 1.10 | 01750 | 3. o [51°2/51"
Mar.16 Mar.16 Mar.16 « &+ |Mar.16 [ 0. 38 56. 5| 0.48'| ‘1127 | 2.15 | or710 | 9. o 515520
0. 0 20.55.40 | o. o] ‘1114 ]| 0. ©| 01845 | 1. o |47 6|48 ‘Ol ©. 44 57. 0] 1.36 | ‘1120 | 4. o | "o1620 |21. o |41 ‘2[43 O
o. 30 56.25 1 0. 7| 1115 | 0.46 | *01833 ] 3. o |50 0/50-51}| 0.55| 56. 5] 2. o | -rizz |io.38; ‘01315 |22. 0 415430
0. 49 54.35 1 0.30 | ‘1113 | 1. 57 01810} 9. o |51 051 O} 1.36 55. o | 2.22 | *1121 J16.20 | ‘01533 |23. © |42 544 ‘C
1. 8 55. o} o.52 | ‘1116 | 3. o -01725»21 d 435145 0fl 2. 5 55.20 | 2.30 | 1128 f17.56 | ‘01622 ‘
2.38 52.35) 1. 1| 1109 |- 3.45 | 01660 S <if 2022 54. o] 2.5a | -1127-]20.12 | ‘01695
2- 44 53. o] 1.15| 1116 | 4.56 | 61523 | 2.34 56. o 3. 8 | 1121 |21.38 | -oI710
3.38 50. 51 1.25| *1125 | 6.25 | -or4ho 2. 55 55. 5| 3.13 | 1132 |23.59 | ‘01850
3.54 50.40 | 2.46 | 1132 | 723 | ‘01420 3. 7 53.25 | 3.30 | 1128 | °
4. 6 49-50 | 3. 8| ‘1129 |igi 6| dr430 . | 3. 12 53. 45 L ERE
4. 31 50. 51 3.23 | 1130 ] .g.'40 | "OF420 | 3. 40 51. o 4. 8| 1131
4. 51 49-15 | 3.42 | 1128 [11.511] 01325 4. 3 51.45 | 4.24 | 1124
5. 38 48.354 3.53 | #1132 [13. 40 | 01327 4.15 51. 51 4.30 | ‘1126
6.23 48.35] 4. 8] r1128 |14.27 | 01330 | 4. 20 50. o] 4.55 | ‘1120
6. 40 48. o] 4.35| “1129 14.57 | 01357 | 4. 25 51. o} 5.20 | *1128
6.57 48.20 | 4.52 | 1126 f15.27 | ‘01363 4. 45 0. o} 5.39 | r1126 |
8. 8 47.10 | 6.25 | ‘1129 fe1i27 | 01633 AR 47.50] 5.57 | ‘1129 }
10. 38 48.20 | 6.37 | *1131 |23.59 | ‘01743 5. 29 47.15 ] 6.17 | ‘1139
1. g 4750 | 6.47 | *1129 S 5. 41 46.15 ] 6.31 | 1133

For the Horizontal and Vertical Forces, inereasing readings denote increasing forees.




INDICATIONS OF THE MAGNETOMETERS ~

25 | western | SE |EEEZ| SF 8¥E5 | 25 | Thermo-
E & . BE (ME881 &g &?335 ] meters.
g3 | Declina- 22 |3 881 83 88l 82 |——
g ; g0 158 3| 2® | 5SS 2R g gy
S g tion. Sg |Sgxt| o8 |SEHT| O8 |GE|8
S S ERms|l S |5ENE| £ EFRE
= = > o8 |OR
Mar.18 Mar.18
h m ) V7 h m h m h m o o
17.57 {20.46. o |15.24 | ‘1131
18.18 45.50 116.32 | 1131 ’
19. 9 44. 5]17.33 | *1133
20. © 43.20 |18. g | ‘1132
20.15 42. 5 ]18.49 | ‘1127
20. 39 43.35 [18.59 | ‘1128
21.38 44.20 f1g.20 [ 1127
22. 52 50. o |19.30 | ‘1123
23.19 53.55 J20. 4| ‘1120
23. 36 53. o |z0.20 | ‘1122
23. 59 55. o l21. 6| 1114
*
22.23 | ‘1109
22.56 | ‘1112
23.15 | ‘1122
23.31 ) ‘1112
23.46 | 1113
23.55 | ‘1116
23.59 | 1114
Mar.19 Mar.19 Mar.19 Mar.19
0. 020.55. of 0. o 1114 ]| 0. o | 01693 | 0. o |46 5i47 "6
o. 30 58. 5] o.rx | ‘1118 ] 3.35 | 01573 | 1. o |478/48 8
0. 40 56.35 | o.22 | *1118 | 4.26 | 01500 | 3. o |50°2|31 *Q
1. 37 55. o] 0.32 | '1114 | o . 01367 | 9. o |52 0517
1. 54 55.25 | o.40 | ‘1115 | > F {'01400 21. o (460470
2. 24 55. ol 1.15 | 11317 J11. 72| *o1290
2.53 53.40 | 1.34 | ‘1118 15.30 | -01390
4. 31 50.40 | 2. o | "1122 [18.10 | 01500
5. 22 49. o} 2.37 | 1128 01755
6. 28 48.25 ax |22. 30 {'01243
7.32 48.50 | 3.44 | ‘1127 | 4 01645
7. 45 48.25 | 4. o 1135 23. 4 {'016804
10. 23 48. 5 4.36 | 1135 |23.59 | -o1650
10. 55 47.25 | 5.32 | 1131
12, 8 48. o} 6.25} ‘1132
12, 26 47:25 ] 7.24 | ‘1134
14. 4 48. 0] 9.35 | ‘1134
16. 37 47.10] 9.45 | 1132
16. 52 47.40 |10.20 | ‘1132
18. 36 46.25 {10.32 | 1133
1g. 43.30 |10.53 | *1131
22.43 43. 45 *x*
20. 22 43. o |14. 2| *1127
20. 34 43.55 |14.18 | ‘1129
20. 42 43. 5 |14.44 | 1128
21. 50 45.30 [16.21 | ‘1128
22. 51 50. o |18.19 | ‘1126
22. 57 49.20 J19.24 | ‘1122
23. 47 53. o ]21.38 | ‘1107
23. 59 53. o |21.59 | ‘1108
22.21 | ‘1106
23.11 | ‘1105
23.43 | ‘1108
23.54 | ‘1111
23.59 | ‘1110

(x1viii)

. R @ . .
ol Western cly 552‘5 S8 | ¢¥F &3] 8F | Thermo- |
k5 : B |BHESEl Bs |RESE| BE | metes
g3 Declina- 943 EMEE‘ 23 :ga* g3
2| tion 27 |Eapd| 25 |Eand ] &5 |mE|eE
°Z °F |fEas| ©F |580s| °F =8l

= sl L initl B Sagel BT

Mar.17’ Mar.17
h mi o o 4 h m h m ch m | o °
5.53 [20.46.45 | 6.49 | 1130
6. g 43. 51 7. 8| 1133
6. 37 40.40 | 7.30 | -1126
6. 59 41.15 | 7.53 | r1123
7.22 45.40 ] 8.24 ‘1126
7+ 29 44.40 | 8.37 | ‘1125
7- 50 47-40{ 9. 9 | ‘1127
8. 8 48.30 | 9.53 | 1123
8.15 47.10 J10. 42 | “1121
8.32 48. 5 |13. 7 | 1120
9. 11 48.20 |13.40 | -1121
1. 4 47.25 |15. 3 | 1120
11.46 48. o [15.26 | 1120
13.37 47.15 |15.50 | ‘1118
13. 45 48.35 J17.12 | "1120
14. 40 47.15 §17.38 | 1121
15.12 48.15 |18. 40 | ‘1119
15. 35 47.10 |19. 49 | 1112
16. 23 48.55 {20. o | ‘1113
19. 39 44. 10 J20. 41 ) “1110O
19. 58 42.30 6]
20. 8 43.35 |22.19 | ‘1106
20. 36 43. 40 |22.53 | ‘1105
20. 54 44.15 |23.59 | "1112
21. © 43.45
22. 40 51. 50
23. 30 54. 40
23. 59 55. 20
Mar.18 Mar.18 Mar.18 Mar.18
o. o020.55.20] o. o 1112} 0. o | 01850 | 0. 0 |44 0453
0. 48 55.15}) o.20 | ‘1112 | 3. 8| ro1760 } 1. 0 |45-0l46°0
1.34 55. 5| 0.39 | 1116 | 3.14:| 01767 | 2. o |46°8|47°6
2. 7 54. o| o.51 | *1114 ]| 4.51 | 01617 | 3. 0 i47°4/48"1
2.31 52.30} 1. 8| *1116 } 6. 4 | 01500 { 6. o |49 0|49 0
2. 49 52.50f 1.29 | 1116 | 8. o | ‘01427 | 9. © (49049 O
3. 7 51. o] 1.40 | ‘1119 | 9. 3| 01430 J12. © |48 0480
3. 30 50.55] 2.32 | *1119 ] 9.30 | ‘01430 [18. 0 }44°0[45°1
3.54 48.55 | 2.57 | 1124 J12.410) 01360 J21. 0 145°2)44 8
4.32 48.50 | 3.19 | ‘1124 |15.51 | ‘01470 J22. © |45°0/454
5.35 47-50 | 3.33 | 1134 |18.28 | ‘01580 |23. 0 448|460
6. o 48.40 | 3.57 | ‘1129 |19. o | ‘01620
6. 16 48. o| 4.10 | "1131 jz0. o | ‘o1660
6. 56 48.35 | 5. 2 | ‘1128 |21.18 | ‘01690
8.26 .45 ) 5.32 | ‘1129 01750
9.53 15.40 6.18 | ‘1129 22.55 {'g1680
10. 5 47. o] 6.31 | 1130 |23.59 | ‘01693
10. 24 47. o] 6.44 | 1128
10. 41 46.15 | 6.57 | ‘1129
11.12 47.50 | 7. g | 1128
12. 7 47-10} 7.50 | ‘1128
12.25 48. o] 8.34 | ‘1130
14.55 47-30| 9. o | ‘1128
15.18 48.20} g.25 | ‘1128
15.43 47- o] 9-32 { 1130
15. 59 48. o] 9.53 | ‘1125
16. 22 47.20 |10, 5} ‘1128
16. 54 48. o)10.27 | 1124
%
The indications are taken from the sheets of the Photographic Record, except where an asteris
by the brace shows the amount of the displacement.

k is attached to the number, in which instances

they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (t) denotes that the register has failed between the preceding and following readings.
The Symbol © attached to a time denotes that the reading will apply equally well to & considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included




AT THE- RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(xlix)

. s [B2T 4 . 1 22F 5 s | Readings’ 3 s 1 E2B ¢ . | 22T s . ing
SE | Western ch S e E5| 25 |8PE5| 28 | Themmo- 2B | wWestern | SF SoEF o £ * g’é 'SE | Thermo-
5 | Declina- Bg [ZS8a) By |REgA| Eg | meters hu £y |MSgdgl By =838 25 meters.
g3 82 |84~ g| 3 |_9Fg| §3 82 | Dedina- | % |Sw58] 8% |.w58] 83 -
£%2 | tion. 22 |Bame| 2% |Fams| 29 |HE|mE|| &2 . g g 8] B4 (38| 28 lmglmg
G 8 g [RERT) e (28R &g d g G g tion. Og [RERT| T g SpEBL &g : - &

g S 58S 8 |5and 3 Egpbgﬂ g § [§3mé § 588 s m§>m

Z = |a 5 |g8<] = |55l = S [gREs] 2 |28 <] g |55)53
Mar.z0 Mar.20 Mar.20| Mar.20 Mar.20 Mar.z0|
h m o 4 h m h m h m ° h m o 1 ‘n h m h m h m o o
0. 0120.53, o} 0. o| ‘1110| 0. 0| 01650 { 1. 0 |50°0}51 *0|]|23. 7 |20.56.40 |21. 7 | ‘1106
0. 12 53. 40 @) 2.45 | r01620 | 3. o |53+0}53 *5}}(23. 19 57.20 |21.31 | *1103
0. 37 54.10 ] 0.57 | ‘1114 | 3.32: 01577 | 9. o |54 0|53 ‘8|}|23. 39 59.55 |21.42 | ‘1106
1. 5 55. o 2. 8| ‘1117 | 4.44:| 01433 J21. o {49°0l49 *of||23. 46 |20.59. o [21.55 | ‘1098
2. 7 54.30 ) 2.19 | ‘1114 | 5.38 | *o1400 23.56 |21. 1. 5 |22.17 | "1096 |
4. 5 51. 5 **¥* 1 6.59 | 01330 23. 59 0. 30 @)
4.13 52. 5 3.24 | 1118 | 7.25 | 01330 23. 2 | ‘1096
4. 46 50.45 | 3.46 | 1125 | 7.48 | 01315 23.13 | "1094
5. 10 50.40 ]| 4. 9| '1122 | g9.10 | '01323 23.52 | ‘1101
5. 24 49.30 | 4.15 | ‘1127 |11. 7 | -01285 23.59 | ‘1098
6. 22 49.55 | 4.31 1 1123 [13. o | 01280
7.15 48.25 | 4.44 | 1122 8. 23 ‘01395 : Mar.21 Mar.21 Mar.21 Mar.21
7. 33 50.25 | 5.13 | +1123 |12 {°01645 0. 0 |21. 0.30] 0. o| *1098 § 1. o | 01301¥* 1. 0 [52053 0]
8. 10 46. o] 5.27 | 1116 |22.10 | *01647 o. 8(20.59.40 | o.11 | ‘1111 | 3. o | o1106* 3. o0 53°554°6
8. 30 46.30 ] 5.45 | *1122 |23.12 | ‘01660 0.18 |21. 3. 5] 0.18 | ‘1104 | 9. o | 00176*] 9. o {53554 0
8. 40 44.351 6. o} 1121 |22.38 | 01630 0.28 |20.58.30 | 0.25 | ‘1109 |22. o | r00641*22. © |44°545°0
9. 1 44. o] 6.10 ] ‘1118 [23.13 | 01628 0.32 21. 1. o] 0.35 | ‘1109 ¢ .
9. 24 46. o} 6.24 | ‘1123 G o. 38 0.35 (1) 123.45 | -oog70
1o, 2 46. 5] 6.39 | ‘1124 0. 51 2.55 ) 1. o "1111%]23.59 | 00988
10. 40 47.30 ] 7. 2| 1108 o.57 1.30| 2. 5| ‘1121
11, 10 47. 5| 7.29 | "1124 1. 6 [21. 2. 5| 2.23 | ‘1126
11.20 46.25 1 8. 3| ‘1107 1.33 |20.56.30 | 2.34 | ‘1131
11. 30 47.15 | 8.10 | ‘1107 2.11 |[20.59.50 | 2.46 | 1123
11. 40 47. 5] 8.31 | ‘1101 2.15 [21. 1.30 | 2.54 | ‘1127
12. 37 50.25 | 8.39 | ‘1102 2.22 [20.59.45 ] 3.16 | ‘1112
13. 7 46.50 | 8.57 | ‘1096 2.38 j21. 2. o] 3.29 | ‘1123
14- 9 47.15 1 9.15 | ‘1104 2. 41 4.25] 3.38 | 1116
14. 24 46. 51 9.30 | ‘1102 2. 57 1.30] 3.58 | ‘1135
14. 47 46.20 ] 9.53 | ‘1105 -3. 3|21, 3. o] 4.13 | 1101 .
15. o 45.10 J10.45 | ‘1114 3.26 |20.59.35 | 4.29 | ‘1122
15.15 45.55 |11.15 | "1111 3.38 [21. 1.40 | 4.37 | ‘1118
15. 44 45.15 f11.29 | 1113 3.45 [20.59.10 | 4.39 | ‘1122
16. © 47.30 *kok 3.56 |21. 2.55 | 4.49 | "1114
16. 20 45.10 12,12 | 1113 4. 621, 1.25] 5.15 | ‘1112
16. 26 46. o |12.37 | ‘1121 4.15 [20.58.30 | 5.23 | ‘1120
16. 56 42.40 |13.12 | 1115 4. 41 57. 5| 5.38 | ‘1104
17. 3 44. 5113.28 [ ‘1117 4. 51 52.30 | 5.44 | 1122
17. 8 41.50 |13.38 | ‘1115 4.55 54.25 | 5.5z | ‘1086
17.47 38.55 bkl 5. 30 49.40 | 6. 7| 1109
18. g 38.10 }15.56 | 1114 5.39 57.30 | 6.22 | "1076
18. 30 43.10 |16, 6| 1118 5.53 51.40 | 6.23 | '1079
18. 40 42.30 |16.22 | ‘1121 5. 59 57.15 | 6.30 | ‘1086
19. 5 43.20 |17, 4| ‘1117 6. 17 37.40 | 6.35 | ‘1082
19. 14 47. o 17,21 | 1122 6. 30 49.35 | 6.40 | 1084
19. 23 46.15 |17.45 | ‘1122 6. 42 42. 5] 6.48 | *1081
19. 31 43. o wik 6. 50 42.35 | 6.55 | ‘1086
19. 50 42.30 |18.38 | r1108 7. 10 40. o} 7.10 | 1092
20. © 41. o |1g9. o | ‘1112 7. 26 48.45 | 7.22 | "1081
20. 11 42.45 |19. 8| ‘1122 7. 34 47.55 )
20,16 | 44.30 |19.19 | "1114 7.47 | 42.40| 7.47 | "1077
20. 37 41. o [19.37 | 1118 7.53 44. 5| 8 o ‘1117
20. 40 42.45 [19. 50 | "1112 8. 3 42.35 | 8.14 | "1075
*#% 119,58 | ‘1115 8. 7 37. 30 M
21. 21 42.35 ol 8.18 54. o| 9. o| 1094
**% 20,20 | ‘1107 8.36 35.40 | 9.21 | 1108
21. 50 48. 10 R 8. 43 39.50 | 9.38 | ‘1087
22. 0 47.30 [20.43 | ‘1108 _ 9. 1 3:7. 20 )
22.23 49.13 }20.58 | ‘1112 9.15 31. 40 |10.51 | ‘1089
M LN

" For the Horizontal and Vertical Forces, increasing readings denote increasing forces.

Mareh 21. The eage surrounding the Vertical Force box was removed, and the supports of the box were tho_roughly examined on this
e magnet seems to have occurred, producing a decrease in the scale

day. During this examination, an alteration in the position of th I
reading of 2div- or 3div-) or of 0* 003 or 0004 parts of the whole Vertical Force.

GrieEXwICH OBSERVATIONS, 1863.
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1 ,
)] INDICATIONS OF THE MAGNETOMETERS -

@ s |EZTE 4 s |.227F ; 3 : . X @
Bl T I AR § 15334 ¢ |"5ig| g "
S | Western | 8 sEes] 852 (2P E3) SB | m =H <6 (§528| <8 | 3% 82 2 of
By ' Fu |GosEl €4 |Eg5E5]| B ermo- B | Western | BF |SGEF S8 [ EFES ) SE | Thermo-
g | Declina- a3 |gT28| &% =2cal 8 meters. E g - e (R3S Su | E8BE] £y ermo- |
el CREEL B CRICLS L E R (R R I+ B5EH 53 |DifE| B IS
S§ . wg Eghf: ag é’&“ht &8 mg :8 (%g tion. ég ggﬁﬁ écg F§°m§ §cg g (R

= S |52zs] 5 |BEvs| E EERE| s fhoL| P8 |£ER.| ©8 BB

L] > 54|85 = 2 (gAEel = | gAE) = 555
Mar.21 Mar.21 | :
g mle i 4 I]; . ] . N . I\‘Z‘Iar,iz 1 l\/{ar.zz l\ga,r.zz
. . 28. . ‘10 . 53. 55 X Y me
o 41 3 o 12.4-7 _”25 3.35 |z0. 52 3.14 | 1101 |11.54 | ‘00427 ’
o 46 36 10 |12, 21 | 1098 4. 35 51.55.] 3.37 | *1106 |15.10 | *00470
10, © 30.30 |12.45 | ‘1100 5. 4 52. o *#% |17 30| 00525
o 10 3125 [12.26 | 1096, 5.15 50.15 | 5. 7 | 1105 |20. 14 | 00663
10,34 37.30 |13 20 | 1108 § 38 50. o] 5.20 | -1099 )
s w5 40 |13 39 | “x100 5. 57 49.20| 5.29 | ‘1099 |21. o | -0o771¥
ot 1350 | 1o 6. 4 45. o] 5.59 | 1083 123. 59 | roogoo
11,55 47.30 |1e 32 | 1109 6.11 43.35}) 6.30 | "1108 .
12. 8 47.30 }14.37 | ‘10094 g . 41. 8| 6.52) 11090
12 18 4415 ) 4 28 41.451 7. 9 | "1102
12. 30 46.50 [16.30 | ‘1096 6-46 47-30 7-21 1 100
12. 43 45. ©]16.33 | ‘1096 7. 6 o A %5 e
12. 56 44.20 |17. 3| ‘1100 7% 47:55 | 7.03 | 1108
13. 2 46. o J17.38 | 1103 7-31 47-25 | 8.10 | 1108
13. 7 44.30 J17.48 | ‘1102 747 49- 0 f B30 ) o9
13. 21 45. o |18.32 | -1103 7-96 i e 8'44- 092
13.26 47. o [18.43 | ‘1101 x 8. 4| 461019 on) 11086
14. 6 46. 5 |19.13 | *1103 | ': 510 b0-43 1 944 | 110k
14. 36 38.35 |19.45 | ‘1101 8.35 48.351 9.55 | 11099
1 |2o 30 | 1003 | 9. 9 46.1(3 10. 7 | 1100
16. 25 48. 5}20.53 ) -1093 f % 4845 f10.13 1 "1097
16. 47 ¥5 40 (21, 8 | 1088 } 9. 36 46. o |10.36 | ‘1095
17. 19 43.40 |21.15 | ‘1089 | 347 47 o4 T
17, 38 T30 |21, 36 | 1088 9.58 46. o |11, 7| 1116
17,53 s Iar s | -1oss 10. 12 47.40 |11.22 | ‘1096
Y 1524 | oss 10. 23 47. o J11.38 | ‘1103
18.26 46.55 [22.26 | 1084 o 3 4715 |11.5¢ | 11082
18. 47 45.25 }22.38 | ‘1080 1o 57 4520 |12 7| (1094
18, 57 46,10 |22. 47 | 1085 10. 42 48.25 |12.15 | ‘1093
19. 24 47. o {22.54 | ‘1082 o 47. o |1z2¢ | 1087
19, 32 45,55 |23, 8 | 1087 10. 58 43. o }12.33 | ‘1090
19 45 478 25,15 | -1086 11.15 43.50 |12.45 | -1086
19, 57 46 o |23.25 | ‘1084 11. 28 39. 55 |12.55 | ‘1092
o 16 T5155 [23.52 | 1004 i1. 37 42.40 [13. 6| ‘1086
wre 12350 | 1094 11. 49 43.35 J13.20 | ‘1090
20. 45 7. o 11.54 40.20 |13.45 | 1086
21 o 16 5] 12. 6 43. 5 }15. 3| ‘1092
a1 1t i o 12. 26 41.50 ]15.18 | ‘1090
2138 A 12. 41 37.30 |15. 32 '1o§2
22.45 | 55.10 12.52 | 9839 (1
g > A I 13. 1 36.35 j17.36 | ‘1093
a6 26, 30 13. 25 35.30 |18. 2 | ‘1092
o3 25 6 8 13. 39 39.25 |18.19 | ‘1094
23, 3 57 3 13.58 38. 5 ]18.45 | ‘1090
23. 59 56. 20 1422 e o
xg.. 55 42. g 20. 37 | ‘1091
Mar.22 Mar.22 Mar.22 15 22 4333 121, o | 108
0. o [20.56.20] o. o | "1og4 | o. o | ‘00988 Lf;r'<2>255 *0/56 ‘0 ;g e 42 Sl :1080
0. 16 55. o} 0.16 | ‘1093 | 2. o | ‘01093 {21. o [5o ‘951 -2 16-47 o g 21.38 | 1088
°-3g 22-15 ©.38 | 1102 | 2.27 | 01087 ’ 16. 38 ﬁ'z»s 32'43 ;23;
1.1 .ol 1. 1| ‘1103 5.18 | - ) ) )
1.24 56.35 1 1.17 | ‘1097 | 6.24 'ggggg :? gg 12 lg :g ;,g 'log;
2. © 52.45 | 1.26 | ‘1102 .53 - ; N 1o
2. 15 52.40f 2. 2 | ‘1102 g gg -ggggg lg' 18 4430 123.59 | 11096
Z. gg gg 35] 2.14 | ‘1103 | 9. 45 | 00575 :9' lg ﬁ gg
. . 0] 2.30 | 111 X . ) )
3.11 51.30 ] 2.52 'uog :? 23 ~gg5°{°, ] 19: 54 4325
.22 | 44 ! 20. 22 44. 20

The indications are taken fr. ;
observations made v(:?th ;’;‘2 z‘lee ::1:;;5 i:?ftlize Photographic Record, except where an asterisk is attached to the number, in which instances they are inferred from
denotes that the register has faled betwors ﬂﬂl:clent manner. ‘The Symbol **# denotes that the magnet has been generally in a state of agitation. The Symbol (1)
t0 & considerable ranglsgtee of tine mear that Whiclex x;:e'cedmdg egnd f:]lowmg readings. The Symbol : attached to a time denotes that the reaggng will apply equally well
N th ehnnmb;r: m(;lu ded by the brace shows the amonnmt orsd. ai brﬂce‘m d:notes that at this time the curve of the Vertical Force was dislocated, and the difference of
arch 21. The photographic cylinder, i i ; . - ) '
0 167.25™. ylinder, around which the paper is wrapped for recording the Horizontal Foree and Declination traces, was stopped from 14" .36™




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. ()
S s .82 . L - s : ¢ ; 82w, s | =22 . e
: ERrE R I Rl ERFEEE I B T I g
B2 | Western | 2 EoBEl S5 |EgEE [ 85 | Themo- |} 1§ Weste: g8 |SLEE 56 355‘5 SE | Thermo-
ES ester EE (Pasgl B8 |S282| B | meters Eg estern | Fh |MZ8El FE |SE88| EE | metens.
2% | Declina- 23 B 38| 8% «B5g] 83 . - 88 | Declina- g% |8 8§ g3 w88 8% |—=
2 ion 27 Eaume| 2% |Eewe| 25 [MglHg|l 2% ; 29 Bame| BS |Faxd| &EF [HE|HE
Sg tion. 5§ -Eg‘&ff- ggégﬁli‘ S8 HEEE| ©§ tion, 3§ ,EEF‘j‘_ S § §§mt wg g8 B
= ol haiksl ML -dag ML 111 s = g AEe] F | gRE] = [3g|sd
Mar.22 | Mar.23 Mar.23
h. m o V7] h m h m h m. o o h m ] ) h m h h m o o
20. 32 |20. 43. 30, 8.54 |20.42.25 |11.38 | ‘1102
20. 41 45. o 8.58 40.55 |12.22 | ‘1106
20. 55 44. 5° 9. 21 38. 40 [12.30 | '1103
21. 24 47. o 9. 31 39.30 |12.39 | ‘1104
21. 56 47. 5. 9. 43 44. o |12.52 | ‘1096
: rE 10. © 45.40 |13, 11 | ‘1108
22. 35 49. 20 10. 21 39. 45 |13.38 | "1101
22. 55 51. 30 10. 30 39. 5 |13.51 | ‘1109
23. 40 56. o ‘ 10. 45 30.20 |14.23 | 1099
23. 49 55, 10 ‘ 11, 1 44.10 |14.45 | 1103
23. 53 56. 50 I1.10 43. o|15. 5| 1101
23. 59 57. 5 II. 21 44. 35 il
, | 12. 5 36. o |15.54 | ‘1101
Mar.23 Mar.23 Mar.23 Mar.23 13. 6 40.10 |16.15 | 1103
0. o 20.57. 5] 0. o 1096 | 0. o | *00goo | ‘1. o [53°5/548]|13.23 47. 5 ]17. 1| ‘1095
.0.13 57. o] 0.23 | 1099 | 2. o | 00883 | 3. o |57 0|59 8i||13. 40 41.45 J17.26 | 1093
o. 21 58.20 | 0.37.| 1096 | 4.47 | "00547 | 9. o |610620]}{14. 4 42.35 |17.59 | ‘1097
0. 37 56. 35 **% | 5.51 | 00490 |21. o [52°6/53-0]|14. 23 39.25 |18. g | ‘1096
0. 52 56. 5] 1.35 | 1108 | 6. 5| ‘00497 1 14 33 41.15 }18.48 | ‘1101
o. 56 54.20 | 1.48 | ‘1101 | 6.24 | 00475 14. 53 41. o |ig. 2 | ‘1097
1L.17 58. o] 2.22 | ‘1122 | 7. 10| -00457 15. 6 39. 5 |19.25 | ‘1099
1. 30 58.35] 2.46 | ‘1120 | 7.39 | ‘00478 16. 3 41. o }19.55 | ‘1096
1.45| 56, 5] 3. 8| ‘1105 | 8.44 | “oc0470 17. © 43.40 |20. 5 | ‘1090
2. 6| 58.15) 3.26 | ‘1110 (M 17.14 | 46. o |20.58 | ‘1088
2. 11 57.40 ] 3.31 | ‘1106 | g. 0| r00454*] 17. 33 47.15 |21.37 | ‘1094
2.16 58.55 } 3.42 | *1104 |10. 4 | 00380 17.43 46. 25 |22. 41 | ‘1097
2.27 57.40 | 3.51 | ‘1108 J10.45 | ‘00398 17. 54 48. o ]23. 8 | ‘1102 .
2.38 57.35 | 3,56 | ‘1105 |11. 9 | ‘00340 18. 3 46.55 |23.26 | ‘1099
3. 2 53.10 | 4. ‘3 ‘1113 |11.39 | ‘00340 18. 34 46.35 123.59 | ‘1098
3.20 56.10 | 4.13 | 1115 |12.20 | ‘00387 18. 39 47.20
3. 30 53.35 } 4.22 | ‘1112 |13.19 | "00418 18. 5o 45. o
3.39 53. 0| 4.43 | 1121 |13.40 | 00412 18.54 46.55
3. 47 53.35 | 4.57 | ‘1111 f14.15 | ‘00453 19. 7 43.50
4. 20 51.45 | 5.24 | °1138 M) 19.18 44. 40
4. 26 52.50 | 5.32 | 1134 |21. o | ‘00820% 19. 45 44. 5
437 53.20 | 5.43 | ‘1137 |21.36 | *00765 19. 53 44.55
4- 50 51.55 ] 6. 1| 1118 {23. 4| o0OBIO 20. © 43.25
4. 55 49. o] 6.15 | ‘1130 |23.59 | 00797 20.15 43. 10
5.15 | 45. 5] 6.30 | ‘1106 . 20. 32 45. o
5. 22 46.40 ] 6.48 | ‘1120 21. 7 44. 20
5.26 46. o bk 22. ¢ 48. 40
5. 38 47.55 1 7. 7| 1119 22. 24 51. o
6. 6 40.30 ] 7.23 | ‘1112 23. 1 53. o
6.22 | 45 o 7.49 | ‘1115 23.59 | 53.45
6.30 | 41. 5] 7.55 | ‘1121
6. 4,2 40. 20 8. 9 ‘1 104 Ma,r.24 Mar.24_ . Mﬂ;r.24. Mal‘-24
6. 56 46.20 | 8.22 | ‘1102 0. 0 [20.53.45] 0. o *1098 [ 0. o | ‘00797 | 1. 0 (563|570
7. 6 47.30 ] 8.41 | ‘1120 0.38 56.55{ o. 6 | ‘1098 | 0.54 | *00742 | 3. o |58 5|59 -d
7. 26 43.55 | 8.47 | ‘1114 0. 53 55.10 | 0.26 | 1102 | 2.12 | 00724 | 9. o |59 -8"59 i
7. 35 45.301 9. 3| 1110 1. g 54.35 | 0.31 | *1100 | 4. 8:| 00467 |21. o |49 8500
7. 50 40. o] 9.28 | ‘10098 1. 30 55.40 | 0.42 | 1103 | 5.34 | ‘00440 |22. o |49 9500
7-54 | 42. 5] 9.46 | r1106 1.49 | 52.55)] 0.52 | 1098 | 6. 5| 00443 |23. o [50 5510
8. 5 44. 45 {10, 1| ‘1100 2. 3 53. o} 1. 9| ‘1098 | 8. o| ‘00360
8 ¢ 43.30 |10.13 | *1089 " 2.25 51. 5| 1.37 | ‘1103 J10.27 | ‘00318
8.15 43. 40 |10.20 | 1093 2. 50 52.20 | 1.52 | ‘1097 |11.27 | ‘00327
8.23 41.50 |10.28 | ‘1089 3. o 51.10} 2. 6| ‘1101 |12.25 | ‘00320
8.35 41.30 |10.52 | 1150 3.14 52.15 | 2.20 | 1098 |15.13 | ‘00466
8. 39 | 43.50 |11, 6 | "1124 3.52 49-40 § 2.55 | ‘1106 }17.14 | ‘00650
| 1
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
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(lit) INDICATIONS OF THE MAGNETOMETERS
5 ; |.E2F ., s lagg ; i ; ; 823, RS- . C
g £ |555e| g (2| BTGl LB FlszRg g (fEEe| g |Pedpe
Al S5 |EFEE| S5 | 8B ER| 25 | Thermo- ||| 55 | Western | 8% |5 o EF| SH SPES| 25 | Thermo-
E 5 estern | px HES88] Fy |RES8| BE | meters EE ) B |BE388] 58 |£288 ] BEg | meters
£3 | Declina- | 5% |Ewisg]| 53 |=SEE| 83 |— 23 | Declina- [ 5% |EL8E&] 23 w88 &3 e
g : g2 B8] 82 |38 82 [He|mg||l 2 | 6 22 8ol 25 |Eas| 2% HEl=s
T 5 tion. GE |sgRB) &= SemB L S BT &9 on. 58 |SgmBl g [SgmE ] 5a |08 “E’p
= S |BEigs| 8 [FERE| & 5FES| 2 g |BEdE 2 (3E&E| T2 E2E2
= = =S A o= |8 = > A O |g=
Mar.24 Mar.24 Mar.24 Mar.24 Mar.24
b m | o ] " h m h m R m o -3 h m o ] h m h m h m o °
4. 5 i20.51. o} 3. 7| ‘1104 [21. O | ‘00820* 20. 16 |20. 47.25 |21.22 | ‘1038
4. 11 50. o} 3.22 | ‘1107 |20. 24 46.40 [21.44 | ‘1092
4.19 51. o] 3.53 | ‘1097 20. 53 47.45 |22.12 | ‘1091
4. 52 49.55 | 4.12 | ‘1102 21.22 46. © ok
5 6 50.35 | 4.19 | ‘1101 **% 122.45 | 1092
5. 26 47.25 | 4.32 | ‘1104 22, 2 49.50 }23. 5| ‘1089
5.33 | 42.55 | 4.55 | 1102 22. 30 51. o |23.15 | ‘1084
5. 52 39.30 | 5.13 | *1105 *¥% 123.52 | ‘1104
6.19 45.55 1 5.37 | r1092 23. 26 55.20 }23.59 | ‘1102
6. 32 43.10} 6.17 | "1109 ' 23. 47 52.25
6. 48 45.30 ] 6.31 | ‘1101 23. 5g 54.25
7. 9 45.50 | 6.46 | 1107 -
7. 48 46.30{ 7. 1| *1099 Mar.25 Mar.25 Mar.25 Mar.25
8. o 47.30 | 7.22 | ‘1100 0. 0 {20.54.25{ o. o | ‘1102 1) | o. o |520/52 "0
8. 9 46.40 | 7.27 | ‘1099 0.15 56. 5 (1) | 1. o 00978*% 1. o |529/54 'O
8. 22 48. 5] 7.52 | *1099 0. 33 57.15] 0.28 | *1101 | 1.13 | ‘00987 | 2. o {54°2(55 "2
8.34 47. o] 8. 5| ‘1092 o. 58 57.25 ] o.42 | 1100 | 2. 8| 00943 | 3. o |55°5|56 9
8.49 47.-30 | 8.13| ‘1095 1. 6 56.10{ 1. 4| ‘1101 | 2.53 | *00930 | 6. o |580}58 *7
9. 16 45.35 ] 8.26 | ‘1090 1. 42 58.55 | 1. 5| ‘1098 | 4.54:| 00680} 9. o |58-2:58"8
9. 27 46.45] 8.46 | r1095 2. 1 57.55 | 1.33 | 1097 | 6.31 | 00617 |12. © |56 5|57 *O
A 9.11 | 1089 2.27 54.20 ] 1.44 | ‘1102 ]| 7.38:| ‘00493 }18. o |51°2/51 0
9. 53 49.10 | 9.25 | 1095 2. 45 57. o} 2.20} 1089 |10.25 | 00460 |21. © 495495
1o. 8 47. o] 9.58 | ‘1093 2. 56 56.55 | 2.29 | 1088 |10.48 | ‘00440 }22¢ o |50 2|50 ‘6
10.15 41.55 |10.12 | ‘1086 3. 5 54.50 | 2.43 | 1089 [15. o | ‘00605 |23. o |51 2|51 8
10. 26 43.10 |10.23 | ‘1094 3. 34 52.25] 3. 8| 1103 }|16.40°| ‘00747
10. 36 43.50 |10.38 | ‘1090 4. 25 50.40 | 3.44 | ‘1088 {18.35 | ‘00870
10. 39 44.35 |11. 8 | ‘1089 5 9 50.50 | 4.57 | 1107 |20.585 | ‘00945
11. 2 42.45 J11.46 | 1112 5. 30 49. 5§ 5.23 ¢ *1107 (1)
11.16 42.50 |12. o | "II0O 5.53 49-30 | 5.36 | ‘1106 |21. o | *oog5o¥
11.23 41. o |12, g | *110I 6. 16 47.35 ] 5.48 | 1107
11.35 43. o |12.21 | ‘1094 6. 29 48.50 | 6.23 | "1097
11.47 41. o |12.37 | ‘1098 6. 47 36.35 | 6.47 | 1105
11.59 43. 45 J12. 47 | ‘1097 6.58 40.40}1 7. 2| ‘1133
12.11 41.35 |13. 1 | ‘1093 7. 4 40.25 | 7.30 | ‘1104
12.21 41. 5]13.34 | 1095 7.18 44.551 7.38 | ‘1112
12. 38 38.30 |13.47 | 1094 7. 26 42.50 | 7.47°| °1094
13. 7 43.35 |14.25 | "1097 7.34 48.30 ] 8. 7| ‘rogz
*#% 114.43 | '1100 7. 52 48.15] 8.38 | ‘1102
14. 8 40. o |15. 11 | ‘1098 8. 6 47.10 | 8.53 | ‘1103
14.19 42.20 J15. 30 | *1107 9. 7 47.45 ) 9.15 | ‘1100
14.35 41.10 |16, 2 | ‘1113 g. 32 45.55] 9.25 | -1101
14. 43 43.10 |16.15 | 1109 9. 48 42. 5] 9.45 | 1095
14. 53 41.55 [16.23 | *ft10 10. © 43. 5| 9.52 | ‘1095
15. o 44- 45 J17. 2| ‘1102 10.17 49.35 |10. 4| *10g0
15. 14 44. 10 J17.26 | ‘1106 10.23 48.40 J10. 9 | ‘1093
15. 37 47. o f17.31 ] ‘1103 10. 36 54.25 J10.17 | "1089
15. 58 42.10 |17.41 | 1103 10. 51 49.35 {10.28 | ‘1105
16. 48 43.55 |18. 11 | 1093 1. 7 41. o |10.46 | "1004
17.11 42.50 [18.23 | ‘1096 11.27 39. o]11.10 | ‘10gO
**% 118.48 | ‘1091 11. 57 40.35 111.37 | ‘1104
17. 49 45. o b 12, 8 39.20 |12. © | °1099
18. 25 47-95 J19.52 | *1009 ] ‘ 12.22 41. o }12. 5| ‘1099
18.39 1 45. S f20. 1| ‘1097 12. 35 40.50 |12.19 | ‘1092
18.49 | 48.10 |20.12 | ‘1008 12. 48 42.20 |12.29 | ‘1092
19. 9 48.25 |20.20 | 1096 13. o 42.50 |12.50 | ‘1100
19.35 | 49.40 |20.26 | ‘1097 13. 24 41.30 |13.44 | 1100
‘ **% 120.45 | ‘1093 13. 51 42.30 |14. 1| ‘1102
20. 10 47. o 21. 3! -1098 14. 12 40. o |14.16 | 1098

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attachedto the number, in whichinstances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol :© attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (liii)

‘ 5 ‘5'2?3 < 3 -E—-“E 5 . Readings . . |EZ8 s . E2T 8 Readings
SE | Western cla SobEl 25 [Ee8E| 28 | Thermo- 28 | western | €5 |SSEE| 28 | 5g E8] 25 | Thermo-
B ) Ee |=2S28 By [mSga] Bz meters By Bu (HScll By (£=5s2] By meters.
§'5‘ Declina- 835 |84 88l 835 w88 Qg " °g Declina- 93 Sw5E8| 88 «8g 33 T
g ) g | EooSl 22 g0 8] £ |wg|Mg ] g En (B° Sl 8w [Fo e8] R |me|My
Eg | don | Sg |SENT) Sg |ZgHTE Og |\GEICEN Og | o | Os | SERL]Og | SZRE) Og g gl g
S S |G RS S Ea?& S Sﬁ 5S = = S AE S 5 ga.>=8 = 55 |52
Mar.25 Mar.25 ' Mar.26 Mar.26
h m (o 4 /I h m h m h m|o | o h = | o 4 4] b m h m B wm o | o
14. 50 [20.47. 5 114.36 | ‘1097 4. 10 |20. 44. o |12.36 | ‘1101
15. 21 38. o J15. 6| ‘1097 *#% 112,54 | *1101
15. 35 38.30 |15.29 | ‘1101 14. 59 40.55 J13.12 | ‘1107
15. 45 41.20 |15.53 | ‘1101 *#% 113.41 | *1103
16. 7 |- 41.40 J16. 8| ‘1104 16. 11 43. 40 |13.56 | ‘1107
16. 22 40. 5116.32 | 1105 **% 114.23 | ‘1108
**% 116,46 | 1103 17. 30 44. o |14.38 | ‘1121
17. 37 45. 0 ]16.58 | -1104 18. 9 42.55 [14.58 | ‘1121
i8. o 44. © |17.29 | ‘1101 18. 44 44. 5 ]15.30 ) 1113
*** 118, o | ‘1101 19. 22 42.55 e
19. 14 42.10 |1g.20 | "1103 , 20. 10 42.35 f18. o | ‘1112
19. 22 43.30 119.53 | ‘1098 |20.23 43.10 [18.26 | -1113
k% 120. 7| 1098 120. 36 42.30 l19.18 | “1108
19. 57 42.35 J20.29 | ‘1096 |21.37 45. 35 }20.39 | ‘1100
20. 42 44. 25 {20.46 | ‘1098 21. 48 45. o |20.48 | ‘1101
20. 54 46. 5 120.57 | 1096 22. g 47.25 {22. o | 10091
21. 8 45.35 f21. 5| ‘rogg 22.25 47. o ]22.14 | ‘1094
22. 3 51.20 f21.22 | *1091 23.54 51.55 |22.35 | ‘1091
22.11 | . 50.40 j21.34 | *1cQ2 123. 59 52.15 }23.12 | *1092
22.16 52.25 i } 23.57 | *1099
22.53 53.45 {22.15 | *1083 A 23.59 | ‘1102
23. 19 55. 30 bl
23. 39 55.50 [23.25 | ‘1079 | Mar.27 Mar.27 Mar.27 Mar.27
23. 44 57.30 }|23.39 | -1083 o. 0 |20.52.15] 0. o| 1102 ] 0. 0| ‘01080 | 1. o |51 0515
23. 59 55, 45 |23. 50 | ‘1082 1. 19 52. 5] 0.15 ] ‘1102 | 3.30 | 01130 | 3. o |33°855°1
Q) 1. 35 52.25 ) 0.34 | 1105} 5.11 | ‘00675 9. o |55 '9}55 ‘9
1. 54 51.30 | 0.50 | ‘1105 | 8.14 | ‘00833 {21. o |49 '9{50 3]
Mar.26 Mar.26 Mar.26 Mar.26 2. 16 52.551 0.56 | -r1112 |11.15 | ‘00820
0. o |20.55.45 M (1) | o. o 53-2/54-0|]| 2.37 51.45] 1.19 | ‘1114 |12.38 | 00870 -
0. 10 56.35 ] 0. 2 | *1081 | 1. o | "00964* 1. o |54 0|54 ‘8||| 2.52 52. o] 1.30 | ‘1116 |15.56 | ‘01088
c. 38 53.55 ) o.17 | 1088 | 1.37 | roogoo | 2. o |35°5|56 5|31 3. 9 50.30 ) 2. o| 1123 }16.18 | *olo80
C- 49 54,40 | 0.42 | 1084 | 3.18 | 00810 | 3. o (57058 2|} 3.32 50.35 ] 2.46 | 1118 |19.12 | *ol180
0. 54 54.20 | 1.12 | 1088 | 4.31 | ‘00660 | 9. o |59°-0/58 1|} 3.54 48.40 | 3.18 | 1125 |20.33 | ‘01085
1.43 53.55 | 1.34 |.'1104 | 6.56 | ‘00440 [21. o |48°0(48 0|l 4-33 48.40 | 3.47 | *1116 |21.45 | -01035
2. 2 56.50 ] 2. 2 | ‘1110 8.30 | "co38o 5. 48. o] 4.46 | 1128 |23. o | ‘01076
2.16 | 57.10| 2.14| *1105 f11.40 | ‘00400 5.40 | 48.55] 5.23 | ‘1128 )
2. 20 55. o 2.37 | ‘1106 |14. 2 | ‘00350 6. 48 45.20 | 6.42 | ‘1108 |23.59 | ‘or1090
2. 40 53.50 | 3.23{ -1111 {17.28 | 00827 7-25 48. o} 6.57 | rr1nx
3. 24 53.50 | 3.58 | ‘1108 |20.45 | *o1000 7. 43 48. 5] 7.30 | ‘1110
4. 10 49.50 | 4.16 | 1113 |21. 7 | ‘oog6o 8. o 49.25 | 7.56 | 1116
4. 42 S0. o] 4.28 ) 1112 J23.59 | ‘01080 8. 32 47.20 | 8.38 | 1112
5. 32 47.40 | 4.59 | -1117 - 9- 5 48.55 | 8.47 | 1115
6. 28 47.45] 5.30 | 1116 9- 19 48. o] 853 | ‘1113
7. 9 44.10) 6.16 | *1123 9.51 48. 5} 9.16 | ‘1110,
7. 30 46. 5] 6.53 | 1113 10. 18 47- o] 9-45| ‘1116
7.37 47. o] 7.13 | 1118 10. 49 47.40 J10.15 | ‘1112
8.18 47.30 e 1. g 46.55 {10.57 | "1117
8. 36 44.55 ] 8.22 | 1112 11.25 47.10 |11.38 | ‘1116
9- 44 48. o] 8.44 | 1115 11. 42 45. 30 11.46 | ‘1118
10, 33 46.55  g.14 | ‘1110 11. 54 46. 35 |12. § ‘1119
1. 7 44. © 9_34_ ‘1114 12.27 39.55 12. 10 ‘1127
1. 26 45.20 ] 9.58 | ‘1112 : 12. 47 40.45 [13. 8 | 1106
11.43 39.20 |ro.52 | ‘1117 113.25 37.40 |13.30 | ‘1116
11.52 | 39.35 |11, 7| 1113 14.35 | 39. o JI14. 4 | °1109
I2. © 38.10 {11.15 | 1116 14. 47 38.30 |14.32 | *1110
12. 53 45. o 11,21 | ‘1114 15. 22 41.30 J14.47 | 1106
13. ¢ 45.30 |11.31 | ‘1125 15. 49 48.50 115.27 | "1103
13. 29 41.55 f12.14 | ‘1105 16. 31 41.20 §15.53 | ‘1117

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
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INDICATIONS OF THE MAGNETOMETERS

i ch %‘;Eg i §3§‘3 88 | Thermo- ol cla ‘é*%g gH §EE£ %5 Thermo-
Sy | weum | S5 22 if) b5 |Z250) Br | mee ||| B5 | Vewm | G mgiBl B (S2:E) B2 | e
§5 | Decina- | 33 |E55E| 8% |_%B5| 88 =37 §5 | Declima- | 532 B 8E| 3 |~%B8| 82 |=o=
Eg | ton | Sg |SzuS| S5 |Fzme| S5 EEIHEN Sz | we | 3% Sp€t| 83 |f2RT| 0% |HEISE
2 5 |EE-s| 2 |EErs| £ E2zéll S S TExs| S |BEpE| 2 |EEES
= G > 52 (8= i L 52 |55
Mar.27 Mar.27 Mar.28 Mar.28
h m o / I h m h m h m o o h m o ‘ 1 h m h m h m o o
16. 51 |20.39.55 116.13 | ‘1114 : 15. 8 [20.43.50 J12.17 | 1118
17. 7 4. o |16.27 | ‘1117 | 15. 16 40.35 12. 32 | ‘1109
18. 14 41.55 |17. 4| ‘1113 15. 32 39.50 J12.48 | ‘1106
18. 31 41. 5 |17.23 | ‘1112 15. 39 41.10 ]13.13 | ‘1109
18. 43 42. o |18. 2 | "1114 16. 4 40.30 j13.21 | ‘1107
18. 52 41.15 {18.20 | ‘1112 16. 11 41.35 J13.43 | *1109
18. 58 41.55 [18.3g { 1113 16. 30 40.10 §13.51 | ‘1112
19. 58 39.20 [19.29 | ‘1105 16. 53 43.20 |14.23 | ‘1111
20. 27 41. o |20.13 | ‘1103 17. 7 43. 51444 | 1112
20. 36 40.20 |20.59 | ‘1100 ; 17.38 39.25 |14.53 | 1114
20. 54 41. 5 |21.26 | ‘1103 | 17.57 40.50 |15. 4 | '1113
21. 47 46.30 |21.45 | ‘1097 E 18.25 45.10 15,18 | ‘1115
21. 56 48.50 |22. o| ‘1098 : 19. © 41.20 |15.40 | 1113
22. 3 48. 5 [22.45 | ‘1008 i 19. 7 41.45-416. g | ‘1119
22. 31 51.40 |23. 1| ‘1095 | | 19.53 41. 5 |16.26 | rrrx f
22. 58 53.10 [23.25 | ‘1100 ; 20.28 | 43.10 |16.59 | "1111
23. 21 55.30 23,59 | ‘1100 ! 20. 38 42.25 {17.16 | ‘1117
23. 59 56. 5 z 20. 47 43.55 |17.50 | ‘1099
! 21. 10 46. o ]18.22 | ‘1110
| | 21. 40 46.25 [18.58 | ‘1110
Mar.28 - |Mar.28 Mar.28 Mar.28 21. 48 48. o |20.15 | ‘1101
0. 020.56. 5] 0. o} ‘1100 } 0. o | *o10go | 1. o |54°052 5/}|23. 39 54.50 |20.25 | ‘1097
0. 30 56.10] 0.16 | ‘1099 | 2. 1| 01063 | 3. o |56 654 -2|}|23. 53 54. 40 |20.35 | ‘1099
0. 46 59. o} 0.30| ‘1099 | 2.25 | 01088 } 9. o 372554 }}23.59 55.30 J21. 2 | ‘1002
1. 8 59. 5] 0.51 | ‘1106 3.18 | [o1100 J21. 0 530152 *6 21.22 | 1090
1.53 55,45} 1.13 | ‘1106 | *° ! {'01170 21. 44 | *1088
2. 23 55. 45 () | 3.45: 01168 22. 4 | 1085
2. 37 54. o 2.25| ‘1109 | 4. 19 | ‘01080 22.58 | ‘1084
3. 3 $3.30 | 2.43 | ‘1108 | 5. 40 | ‘01000 23.36 | ‘1091
3. 20 54.45 | 3.33 | ‘1126 | 6. o: ‘o1020 23.45 | 1088
3. 33 53.45 1 3.43 | *1125 | 6.35 | -ooggo 23.59 | ‘1004
3.45| 54.30| 3.55 | 1128 | 6.41 | -oro00
4. 3 51. 5| 412 | ‘1116 | 8. o | ‘oog42
4. 23 51.55 | 4.45 | ‘1124 3 | [ro0920 Mar.2q Mar.2g Mar.2g Mar.29
447 | B50.25 | 51| 23| 9t {'00980 0. 0]20.55.30 | 0. 0| 1094 | o. o | ‘01085 8.30 |55°8/54°5
5.18 50.20 ] 5.27 | 1126 |12.45 | ‘oog40 o. 10 57.25 | o.10 | ‘1097 | 2.49 | "01155 J21. © 153°053 0
5. 28 48.35 | 5.44 | ‘1108 {13.15 | 00955 ©. 20 56.30 | 0.20 | ‘1093 | 5.53 | ‘01155
5. 38 42.20] 6. 9| ‘1133 |17.45 | -0og80 o. 28 58.10 | 0.31 | ‘1099 | 6.27 | o1175
5. 52 39.25 ) 6.35 | ‘1112 |18.23 | 01020 1. 19 57.45 | 0.43 | 1095 | 8.52 | ror107
6.17 43.40 | 6.45 | 1126 j21. o | -o1060 1. 27 56. o| 0.53 | ‘1098 |11.23 | ‘01080
6. 31 40.20 ) 7. 7| *1110 |23.59 | -o1085 1. 39 56.55 | 1.16 | 1099 |i4.56 | ‘01085
7.17 48. o] 7.26 | ‘1110 2. 5 57.25 | 1.29 | ‘1094 [15.27 | -o1050
7.58 47.45) 7.37 | ‘1115 2.31 53. o 2. g | *1108 |19.30 | ‘o11d0
8. 10 46.401 8. 3| 1118 l il 2.42 54.20 § 2.31 | ‘1101 [22.30 | “O1147
8. 25 47.25 | 8.17 | 1127 : il 3. o 53.40 | 2.41 | 1104 {23.59 | ‘01153
g. o 47.10 | 8.34 | r1118 l ijl 3.10 52. 5| 2.48 | ‘1111
9. 24 46. o) g.17 | ‘1117 i 1 3.22 52. o 3. 8| ‘1114
10. g 47.10 | g.24 | ‘1120 : 3. 50 49.40 ] 3.16 | ‘1111
11. 24 46. 5 *E 4. 2 50. o] 3.28 | ‘1112
11. 51 48.35 j1o. 11 | ‘111G ‘ : 5. 24 48.30 | 3.42 | ‘1106
12. 10 41.35 |10.23 | ‘1117 ' , 5.43 46.25 ] 3.55 | ‘1106
12. 21 40.30 {10, 47 | ‘1123 : i 6. 19 37,25 ) 4. 4| ‘1112
12. 41 36. of11. 8| 1119 ‘ : 6. 47 40. o] 4.26 | ‘1115
13.15 41.35 |11.15 | ‘1120 ; ‘ 6.57 39.35 | 4.38 | ‘1121
13. 23 41.10 f11.28 | ‘1116 ! : 7. 12 42.50 | 5. g | '1115
13. 47 43.35 11. 43 | *1116 i i 8. 21 44 5| 5.17 | 1115
14. 25 43.10 {11.52 | 1111 ; | lg 11 34. o] 5.26 | ‘1113
14.39 | 44.35]12. 6‘ 1111 10. 3| 38.50) 5.56 | 111
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol ; attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, andthe difference of the numbers included
by the brace shows the amount of the displacement.



AT THE RoYAL OBSERVATORY, GREENWICH, IN. THE YEAR 1863.

g g '§§§9 E A2%y “ai‘ Readings g g [838s] ¢ [F3F $ | Readings
ik . ag |BEEEE : 9% 8 8 [ of . EREER:E: megg ing
56 | wanen | 50| E3EE| ST | BEEC| 85 ) mhemo ||| 3 Woren 58 \B5Ee| 58 | g5i] 2 |
g3 | Declina- ES o9z S mEga] ES | meters EH . s |H3gssl Ex 5058 Fa ermo-
g ‘ 23 |59 78] 3 5 5¢ g g9 Declina- £S e8] 22 |~E8a 8 meters.
[ tion. = g .0 14 =°7 90 oA o o 81% gwo 2% 5 8 D9 c«gg 822
CR-} wg.,'géhﬁ S | SamH o (MY [ & i L g°.a.> g@ [~3S7 g 8B | e
= °2 [BELs| 2 |BEs Sg [HENE|l S5 | o~ [ og (SgxS| o5 |EeNT| OF |4s HE
EFEah B R B NPT S |5E=8 5 | ERRE| 5 2358
Mar.2 ! . ‘ =
i ICIUE 1\’{&1‘ 29 hoom N Mar.30 Mar.30 Mar.30 Mar.30
1o. 18 |20.37.35] 6.31 | ‘1120 A L o ol E e hoom R » m| o | o
10.57 43.50| 6.57 | ‘1106 0. 0 |20.54.10 [ 0. o | 71095 | o. o | ror1d3 | 1. o [55°0154°7
11.12 ' 43.20:] 7.17 ‘1115 2.57 24-50 o. 7| ‘1095 | 1.27 | "o1150 | 3. o 56 *1155 -
12.17 |~ 48. o.] 7.31 | ‘1108 . g 57.55 0.22 | ‘1107 | 2.23 | *o1190 | g. o |54 853 9
13.10 | . 48. o| 7.59 | 1103 ;;5 _g- 5| o.27 | '1106 | 3. o ro1173 |21. o {48048 ]
13. 38 42.45:| 8. 7| ‘1104 : . 56.40 | 0.55 | 1111 | 3.10{ ‘o119d »
14.10 |  46.55. 8.16 | 1100 | ‘ . g () (t) | 3.57 | o1180
14. 35 42.50 | 8.30 | 1098 2. 8 55.10 | 1. o | "1115% 416 | ror144
14. 57 48.35:] 8.45 | ‘1098 : 13 gg.xs 1.18 | 1112 | 4.40 | ‘01137
15. 22 30,30 | 8 59 | 1007 .156; 5. ol 1.31 | *1102 | 5.30 | ‘01086
15. 46 39. 5] 9. 9| ‘1092 S ‘ 2-25 55-30 1.46 | 1119 | 6.27 | ‘o1070
6. 12 at.15| 9,36 | ‘1004 » ‘ : 2. . 5} 1.53 | ‘1115 | 9.53 | ro1127
17. 11 40.25.| 9.43 | ‘1092 ' 3 —(Tg J 2 o [1m8jro.21 forizo
17.37 | 43.15 |10, 1 | ‘1094 ' o 27' 3% 2. g | 1114 J12.30 ) "O1140
17.49 | 41. o|10.13 | 1092 + g 2. 0 2.16 ) 1121 |13.48 | "0l147
17. 55 42.20 |10.42 | ‘1099 -’5P~2 48- o] 2.26 | ‘1114 J14.55 | o1130
18.34 | 42.10 |10.58 | ‘1098 6. 7| 48401 2.32 ) "1121 11610 | "O1170
18.52 |  40.50 [11.26 | ‘1103 8'40 45.35 1 2.45 ) n2z o g {'0”90
e |1ilar | 1102 8. o 44. o] 2.52 | 1115 9- 01120
20. 23 42. o |11.53 | ‘1104 .2;15 44.10| 3. 6| ‘1126 f21. 8| "oIl40
21. 26 44.30 |12.15 | ‘1106 2 6 40.15 | 3.17 | "1112 f21.25 | "O1100
247 | 47. o |13. 8 | ‘1106 | . 9-16 | 41.40§ 3.47 | ‘1102 f22.29 ) 01083
22.21 48.25 |13.23 | ‘1108 W > 4?50 3.55 | 1105 ]23. 40 | -orlzo
22.46 | 51.45 |13.34 | ‘1105 9'g2 35.55 | 4.12 | 1079 ®
23,17 53.35 |14. 4| 1105 : 9-94 43'30 4-41 | '1095
23.23 | 56. 5 |14.24 | "1109 10.18 | 45.25 1 5.1 | 11099
23. 51 54.30 |14.55 TeeE | 10. 30 42. 51 5.30 | 1098
23. 59 54.10 [15.15 | ‘1118 10.48 |. 42.40 ] 5.54 | ‘1104
, 15.43 | 1117 i 40-80 1 6.18 | 1102
15.54 | ‘1114 1. 27 38.45 | 6.30 | ‘1107
16. 1| ‘1115 11. 46 40.20 | 6.46 | ‘1106
16. 9 | 1113 12. 12 37.20| 7.10 | ‘1108
16.46 | *1111 12.21 | 88.50 | 7.21 | ‘3107
17.46 | 1116 12 52 37.30 1 7.50 | ‘1108
18, 1| ‘1107 13. 19 44-55 ] 8. 3| ‘1106
18.13 | 1111 13. 37 44- o] 8.22 | ‘1107
18.28 | ‘1109 13. 49 45.55 | 8.45 | ‘1105
18.32 | ‘1107 14.12 | 4030 [ 9. 0 "1101
18.46 | ‘1107 14 ;7 43.20 | 9. 17 | ‘1104
1g. o | ‘1104 14. 99 42. o| 9.36 | ‘1103
19.20 | ‘1107 1:5). 27 43. o] 9-48 | ‘1122
19.50 | ‘1104 . 16'52 46. ol1o. 6| ‘1119
20. 7 | 1100 16. 4| 47:55[10.17 | "1106
20.27 | ‘1096 6. 13| 48301085 | e
20.33 | ‘1099 16'31 45 40 [10.50 | ‘1112
20. 41 | ‘1096 {16. 58 47. o |11.22 | ‘1103
20.55 | ‘1097 17.23 4425 |11.38 | ‘1108
21.20 | "1092 17.37 | 44-35 [11.54 | ‘1108
21.45 | ‘1092 '?;'fs 43 512 9 | “1toz
218 1006 18. 21 . 43.50 |12.37 | ‘1109
22‘2? 'xo?4 12.30 43. o Jr2.57 | ‘1104
* Btk 18.42 | . 44.40 |13.15;] ‘1004
s | o HETI R i I
23, 22 _1095 19. © 44. O J14.18 | ‘1116 |
23.38 | ‘1092 |19- 3 2.20 |14.32 | 1118
23.52 | ‘1095 : 19. 23 42. 5 [14.54 | 1104
23.59 | 1095 19.28 43. 5 }15.12 | ‘1108 f
. 59 9 19. 36 41.50 {15.31 | ‘1098 ‘
* %% 15. . |
44 1095 i
16.40 | ‘1117 |

For the Horizontal and Vertical Forces, increasing readings denote increasing forces
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INDICATIONS OF THE MAGNETOMETERS

s s (22, s | 2238 4 3 s [EBE2T . s a2y ., ading
oL JEEEe| LB GERE] LB £1325e| g 1nE8z| g |
2B | st Sk |BPEZ| ©F |zPER | SE 58 | W S [5FEE|l 86 |8BEE | S5 | Thermo-
By | Wetem } By =285 By (RESE)| B Bg | etem | gy ME2SE b5 |S388| B | metes
23 | Declina- | 832 |S5Bg| 33 12988 82 |moyma||| 32 | Dectine | 8% |E<28| 23 |4%RE| 8% Dome
Sg | ton | O |Spme| Sg |2gEt | Se |HEICE|l S5 | e | S5 |SgeT| Sz |EpHT| S [HE|VE

= s (g a8 = [ 2arS S oy & = < | 8kxe S | S B8 S Le|L.s

Mar.30 Mar.3:
h m o 7 n h m o 1] u h mn h m o (]
20. 37 |20.43. © ‘1117 20. 44. 45 J11.22 | 1130
20. 45 44.15 ‘1118 46. o J11.54 ] -1126
21.28 41. 5 ‘1116 45.10 J12. 4| 1127
21. 39 47. 5 111y 44. o [12.53 | -1125
22,27 49.55 ‘1111 *** 113, 2| 1122
22.38 49. 40 ‘1114 45.40 J13.11 | ‘1124
23. 59 54. © ‘1108 43.15 {13.51 | ‘1120
‘1109 44.55 113.59 | ‘1122
‘1104 43. 5 J14.38 | ‘1120
‘1106 44- 10 f15.40 | ‘1126
*1101 42. o |15.55 | ‘1124
1099 42.25 |16. 7 | ‘1126
1101 40.35 }16.46 | 1126
‘1095 40.50 |17. 4| ‘1133,
‘1103 43.20 |17.18 | ‘1131
‘1104 41. 45 j17.27 | ‘1135
‘1102 42.55 J17.39 | ‘1132
‘1098 41.25 117.52 | 1134
‘1101 . 43.40 J18.14 | ‘1128
*1097 42.45 18.20 | '1130
*1097 44. 40 }18.39 | "1131
42.45 J18.50 | °1127
Mar.31 Mar.31 47.40 {19. o | ‘1128
0. 0120.54. 0} o. *1097 M 47.10 J19. 13 | ‘1123
0. 16 54.55 | o. ‘1097 | 0. 14 | ‘01140 49. 5 l19.30 | °1125
o.28 53.55 | o. ‘1100 | 1.26 | ‘01160 50.55 |19.45 | 1118
0. 37 56.50 | o. ‘1108 | 2.41:] "o1170 50. 5 |20. 1| ‘1116
0. 44 53. 20 **% | 4.10 | ‘o1065 55. o |20.16 | ‘1118
0. 54 56. 51 1. ‘1107 | 5. o | ro1050 54. 5 ]20.43 | ‘1111
1. 3 55. o} 1. ‘1113 5. 48 ‘00988 21.22 | “I111
1. 32 52.25 | 1. 1114 4 ‘01037 21.56 | ‘1104
1.38 54. o} 1. ‘1122 | 7.27.| 00920 22. 7.| ‘1113
1. 51 52.25 | 2. ‘1127 | o xp | [100895 22.36 | ‘1103
2. 2 54. o 2. ‘1119 | ‘00927 22. 44 | ‘1109
2. 12 52. o] 2. ‘1128 |10.48 | 00913 22.52 | 1108
2. 26 52.35 **% 112,43 | ‘00980 23.12 | *1121
3. 10 52.10 | 3. ‘1126 |16. 5 | ‘o1140 23.27 | ‘1116
3. 21 51.25 | 3. ‘1118 |19.35 | -o1206 23.37 | 1123
4. 45 47- 5} 3. ‘1118 }20.30 | *o1210 23.40 | *1121
5 o 48. 51 4. ‘1126 |22. 10 | ‘01207 23.49 | 1130
5.10 46.55 | 4. ‘1121 |23. 43 | ro1260 23.59 | ‘1119
6. 1 44.40 | 4. 1126 [23.59 | ‘01253
6.28 | 45. o] 4. ‘1123 Apr. 1 Apr.1| Apr.1
6.46 | 43.25| 5. ‘1127 20.54. 5| 0. o *1119| 0. o | *01253 | 0. © (48°0/47 "0
6.59 | 43.55 | 5. ‘1118 53. 5| 0.15 | ‘1108 | 2. o | ‘o1227 © 149548 5
7,11 43. o} 5.4 ‘1124 55. 0] 0.27 | ‘1113 ] 2.42 | ‘01240 o {52051 ‘0
8. 16 4. 0o} 5. ‘1127 53.50 | 0.38 | '1109 | 3 4 {'01217 o (53+6|52 8
8.37 42.55 | 6. ‘1127 55. o} o0.51 | ‘1121 "01270 © 1562|534}
8.58 | 43.55] 6. ‘1119 54.10 | 0.57 | "1119 | 4. O | ro1090 © 55 0|52 "0
9.25 | 43.10] 7. ‘1128 53.15 | 1.22 | '1128 | 7. o | 00873 o {52 050 ‘o
g. 40 44.40 | 7. 1121 53.50 | 1.27 | 1125} 9. o | ‘oo820 O (44044 '8
10. 5 44. o 8. ‘1124 53. o | 1.39 | '1130 |11.18 | 00787 0 144845 -0
10. 26 45.30 | 8. ‘1119 55.10 | 1.52 | 1127 [11.55 | ‘oo810 © 146346 '5
*** 1. ‘1123 53. 5} 2.13| ‘1150 |12.33 | 00770
11.13 44 51 q. ‘1121 54.45 | 2.22 | 1142 |13.45 | "00820
Q9 1125 52.10 | 2.34 | 1150 |15. g | ‘oogqo
12.13 45. o |1o. ‘1125 53. 45 ** 18 5 {'onlo
**x 110, ‘1127 53.40 | 3. 4| 1148 : ‘01138

The indications are taken from the sheets of the Photographic Record, except where an asteri

sk is attached to the number, in which instances

they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. -The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol ; attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included

by the brace shows the amount of the displacement.

——



AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863.

(1vii)

GreenwricH OBseRVATIONS, 1868,

5 s €28 ¢ . |38, . | Readings . . (B2 . | B28 4 . | Readings
H LB (eEiE| L |GEzEl E | o g £lseig| ¢ 1.358] £ o
'gﬁ-* | Western CLEI-S g £ 'gg g ] EE '8[:1' Thermo- 'gé" Western '§§ 53 EE ﬁ;ﬁ 8o E g] eH Thermo-
By | ¢ Ea =S8 8 Eg mEc8| By meters, E & Fay |DEgg] By |MS2&| ES meters.
£< | Deatina- | 82 |28 535 |_w%8| 53 [Soimall 83 | Dectina- | 8% 1Ew5El 83 (L575| 88 aglmg
A . gn 18 S A go S 2w meiFHY oW X . 2@ gmﬁg E] 8wp§§3' g (Mg =R
Sg | ton | &g |SERUI &g |SgRUlSg (GEl-|l) ©F |t | S8 l2Enl OF IEEs| OF g5 55
g CHCEEE I AR R R g |5Ea2| 5 |BE-E| 2 [5g]ss
Apr.1 JApr. 1 Apr.1 Apr. 1
h m o ” h m A m h m ° ° h m o ¢ i h m R m- h m o o
3.49 [20.50.20 | 3.40 | 1152 f19.55 | -01225 < ]18.58 | ‘1122
3. 54 51.35 | 3.50 | ‘1128 ‘01232 ' 19. 8 | ‘1124
4 9 50.20 | 4.12 | ‘1141 27 {'01167 . 19.19 | °1121
419 47.50 | 4.16 | 1135 |23.36 | -o1320 19.45 | '1118
4 44 43.50 | 4.22 | 1147 {23.59 | -o1310 20. 3| ‘1113
5.12 45. 5] 4.36 | 1146 20.20 | ‘1114
5. 26 47.25 | 4.45 | ‘1140 20.29 | 1111
5. 31 46. 51 4.59 | ‘1143 J20.43 | 1113
6. 45 46.50 ] 5.15 | ‘1145 20.52 | ‘1108
7. 3 46.30'1 5.25 | ‘1149 21, 8| ‘1114
7.9 48. o] 5.32 | ‘1149 21.23 | ‘1114
7.15 | 46,25 | 5.47 | ‘1140 i
7- 45 44.35 ] 5.53 | 1144 . 22. 7 | ‘1100
8. 7 38.25 ] 6.23 | 1128 22.26 | ‘1106
8. 22 35.25 ] 6.47 | ‘1129 22.37 | ‘1102
9. 3 39. of 7. o ‘1127 22.54 | '1105
9. 16 39.15 ] 7.14 | ‘1134 23. 1 | ‘1101
g.53 42. o] 7.30 | ‘1129 23.25 | 1111
9. 59 44.25 ] 7.582 | 1124 23.35 | ‘1122
10. 14 43.30] 8.19 | 1134 kol
10. 25 44. 0] 8.43 | 1131 ’ 23.56 | ‘1106
10.39 | 40.15] 8.47 | ‘1133 . |23.59 | ‘1106
1. 9 42.25 ] 9. o ‘1122 1
11.26 40. o| 9.13 | 1136 Apr. 2 Apr. 2 Apr. 2 Apr. 2
I1.40 43. 51 9.26 | 1137 : 0. 01!20.53.40] 0. o| 1106 | 0. o | 01310} 0. 0 |49 2|49
11. 50 41.551 9.34 | ‘1131 o. 20 53.50 ) 0.13 | 1108 | 1.22 | *01270 | 1. o |51 051 ‘g
12.17 53. o] 9.40 | 1133 o. 36 52.30 ) 0.25 | *1106 | 1.57 | *o1290} 2. © 53'353-7J
12. 31 49.50 {10, 7 | ‘1124 0. 42 53. o] 0.30 | "1107 | 3.17 | ro1110 | 3. 0 [55°0}55 5
***  l10.28 | ‘1120 o.58 51.55 | 0.43 | ti111 | 4.54 | roog4o | 9. o {58759 *of
12.57 50. 25 |10.47 | ‘1127 1. 8 53.55 | o0.5q | ‘1111 3.3 {'oo74o 22. o |46°0l47 *d
*¥** 110.55 | 1124 2. 8 49.45 | 1. 8| 17 | 7 {1-00750
§13.53 42.10 J11. 1| °1125 2. 49 49.15 | 1.22 | 1116 |10. 20 | ‘00730
14- 35 41. 5 111,28 | 1116 3.11 47.40 ] 1.25 | ‘1120 }11.40 | "00740
15.24 | 43. o j11.55 | ‘1152 |, 3.20 48.25 ) 1.30 | 1116 |13.53 | -orrzo
15. 43 42.25 f12. 4 | 1136 3.36 47. o] 1.36 | ‘1120 |16.30 | ‘o1010
16.16 43.35 [12.15 | ‘1141 4. 12 46. o] 2.32 | r1129 |18.45 | ro1200
16. 41 44. o |12.433| ‘1124 4.39 46.10 | 2.49 | ‘1137 | ®
*** 113, 0| ‘1125 4. 53 44.10 | 3. 6| ‘1140 [22. o] ‘01264
18. 8 41.55 }13. 8! ‘1121 5. 19 42.25 () |z2. 3| 01263
18. 48 43.15 113,12 | "1122 5.36 42.55 | 3.40 | 1138 |23.59 | ro1340
19. o 41.30 J13.17 | ‘1120 5.53 41.25 | 4. o | 1143
19. Ig 41.35 [13.43 | ‘1127 6. 22 41.55 ] 4.15 ] ‘1140
19. 53 47.25 |13.52 | ‘1122 6.33 43.25 | 4.22 | ‘1143
% 14 6| 1125 7.53 | 45. o] 4.28 | ‘1142
20.38 | 44.40 |14.18 | ‘1121 7.58 | 45.45| 4.44 | 1146
20. 45 46. o |14.39 | ‘1119 8.13 44.15 ] 4.56 | ‘1136
20. 57 43.25 |14. 47 | ‘1117 9.18 45.30 | 5.13 | ‘1144
21. 23 44. 10 P 9- 29 44.40 | 5.47 | ‘1136
*n 15.20 | ‘1125 9. 36 45. o 6.13 | 1150
21.53 47.40 |16, 11 | ‘1124 I1. 1 43.55 ] 6.26 | 1149
22. o 46. o |16.16 | ‘1127 12.22 44.55 | 6.34 | ‘1151
22. 30 49.253 116,25 | ‘1123 13. 39 44.30 | 6.57 | ‘1148
% 116,43 | 1125 *x 7oy | 1142
23. 31 51.40 f17. 1| ‘1123 15. 47 46.15 ] 7.46 | 1131
23. 40 54.40 | R 16. 9- 44.30 | 8. 3| '1134
23. 48 53.35 |17.53 | ‘1126 *x 1 8 16| ‘1130
23. 59 53. 40 |18.24 | "1130 _ 17. 27 44.40 1 8.25 | ‘1132
18.48 | 1128 Fose 8.53 | 1131
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
H



(lviii) INDICATIONS OF THE MAGNETOMETERS
& s |[E4% 5 ¢ | 248 ¢ | Readings ; s [E2T s |B28s ¢ | Readings
.5.5 =8 gé:é 25l af gé§§ .g.'é of | .5;5 -t eE §'§k8§ g B g"g."g ..g.é hOf ,
'; ™ Western 'EE: Fgg g s .EE': 8o g g :E l-‘ Thermo- .EF Western .EE: Fg S o4 8 .E[:: sﬁg 21 "E N T ernio-
g g . g8 |gE28) EE |mSga| g§ | meems sEl poo | EEgE58| £8 |REgA| g | metes
B3 | Detim- | 8% (EGBE| 5% | g588| BR [ooragl 23 | Dot | 23 |2u8E| 2R |a2E| 23 Ryea
Sc | dm | S Zawel Fg | Spee| Og HEINE SH | wa ) Sg \Spmn)] g |fpEe| ¢ IGRIZE]
= §Ehes| UF |Bma| EEEs| 4| T | F |Bheg| 2 |Fees| £ E3fd
Apr. 2 Apr. 2 Apr.3 -
b m| o ‘s b m h m -h s o © b m|[o "4 ‘U A m b ‘m “h - m ° o
§18. 28 |20.42.40 ] 9.13 | 1136 13: 7| 1122 | - : ‘. :
] *** | g.38 | ‘1129 J13.23 | 1126
18. 55 40. o] 9.58 | ‘1132 i113:45 | -1120 .
119.13 43. 5]10. 8| 1130 114 9 | 1116 :
119.23 42. 5]10.45 | 1130 14,22 | 1120 ;
19. 31 43. o ]|13.59 | "1122 114.34 | 1118
19. 47 40.40 j15. 8 | 1122 |15.32 | t1126
1g. 55 41.45 ) 15.40 |. "1125
$20.18 39. 50 |20. 26 | ‘1125 | "]16.39 | 1126
q20.33 41.25 |21. o | ‘1121 i Ty, 3 c1129
§21.18 | - 41.55 [21.26 | 1121 | ;]18.38 | 1118
{21.58 45.40 |21.32 | ‘1112 “t1g.17 | 1128
122.16 47.40 |22.12 | ‘1098 | 20.25 | ‘1125
22.38 48. 25 |22.25 | ‘1098 21. 1| ‘1121
22.58 51.15 }22.43 | ‘1101 21.15 | ‘1122
423. 59 53.25 |23. o | ‘1112 21.52 | ‘1116
23. 47 | ‘1114 22.33 1112
23.59 | ‘1120 23. 2 1114
23. 39 1117
Apr. 3 Apr. 3 Apr. 3 Apr. 3 123.59 | . "1119
0. 0]20.53.25) 0. o| ‘1120 0. 0| 01340 | 8. o [52-052"1 : .
0. 16 56.15 ] o. 8| 1123 ] 2. o | ‘01380 j21. O |49°049 ‘o|}| Apr. 4 JApr. 4 Apr. 4 JApr. 4
0. 42 56.351 o.17 { "1123 | 2.30 | 01383 . o. 0 (20.50.10{ 0. © 1119 | o. o} *o1297.| 1. o 527517
1. o 55.35 | o.27 | ‘1117 | 5.11 | *01320 0. 42 51.15 ] 0.30 | ‘1121 g {'01300 ‘3. o {55°353 4
1. 16 52. 5] 0.45]| 1116 | 6.44:| 01175 1.32 49-45 ] 0.39 | ‘1124 I+ 21 'o1210 ‘9. 0 155°8{53°5
1. 36 53. o] 1. 5| ‘1106 | 8.55 | 01088 1.53 50.20 | 1. o| ‘1120 | 3.53 | 01163 |22.35 |47 *2{47 "8
1.58 52.30 | 1. g | ‘1111 |12.30 | ‘01045 2. 22 49. o] 1.21 | "1118} 5. 6| o1078 S
2.23 50.40 | 1.14 | ‘1108 }16.17 | ‘O10QO 2. 57 49. 5| 1.56 | 1121 | 7.42 | 00955
2. 45 50.50 | 2.30 | ‘1120 [20.30 | 01260 3.14 48. o| 2. g | 1116 | g.27 | ‘00920
2. 58 49. 5| 2.53 | ‘1129 }23.59 | ‘o1297 5. 29 45.35] 2.38 | ‘1116 J10.25 | 00883 }
5. 11 45.25 ) 3. 6| *1127 6. 26 45.30 ] 3. o| ‘1124 [12.38 | 00940
7. 39 45.20 | 3.43 | 1130 ‘ 6. 41 46.30 | 3.15 | ‘1117 J14. 6 | 01000
8.26 44.50 | 3.56 | -1129 7-23 46. o| 3.40 | ‘1115 f17.25 | ‘01200
g. 22 44. 40 xx 7. 38 42.55-} 3.52 | *1117,]17.53 | ‘01210
9. 52 45.15 ) 5.31 | ‘1126 7.59 | 44.10} 5. o| ‘1117 |18.34 | ‘01250:
10. 17 43. o] 6.14 | r1126 8. 24 42,25 | 5.20 | -1123 |20.15 | "O1290
10. 51 44.20 | 6.28 | ‘1128 9. 0 44.50 | 5.44 | 1120 |23. 8 | ro1295
11.13 45.50 | 7.30 | ‘1128 9. 21 44.151 7. 5| ‘120 f o {'01307
11.35 45. 51 7-39 | 'm3o 9.32 44.55 | 7,22 | 1123 |*7° 77| L'o1210
12. 58 45.45 | 7-47 | 1128 9. 51 43.25 | 7.46 | ‘1119 [23.59 | ‘01226
13. 35 46.20 | 8.13 | ‘1127 10. 4 44. o} 8. 7| ‘1122
13. 42 47.45 | 8.34 | '1130 10. 24 43. o} 8.20 | ‘1120
14. © 47.45 | 8.55 | ‘1127 10. 49 39.55 | 8.34 | 1123
14. 12 46.40 | 9.32 | ‘1125 11.25 41. 5] 8.48 | ‘1124
14.23 47.55 | 9.41 | "1129 11.43 43.20 | 8.59 | ‘1122
15. 45 45. 5] 9.49 | ‘1127 12. 32 41.55 ] 9. 8 | ‘1123
17. 35 45. 5 |1o.12 | ‘1128 i 12. 47 44.25 ] 9. 30 1133
17.54 | 44. o [10.26 | ‘1125 13.28 | 48.55 [ .53 | ‘1124
18. 25 44.50 |10.34 | ‘1127 | 14- 49 43.50 |10. 8 1127
18. 39 43.25 |10.56 | 1125 | (f) }ro.38 | 1120
1g. 10 44.10 |11.23 | ‘1127 15. 59 43. o l10.49 | "1121
19. 37 42. 45 |11.37 | ‘1125 16. 54 44.50 |11, 3| 1126
20.12 |  42. o |11.43 | *1126 17. 22 50.15 |11.32 | 1125
21.26 |  44. o |11.50 | ‘1124 18. 20 46. o |11.48 | ‘1127
23. 41 l 50.10 |11.57 | 1128 18. 50 46. o |12.17 | ‘1121
23.54 | 50. ol12. 4| ‘1125 19.25 43.35 |12.28 | ‘1121
23.59 | bo.10 |12.17 | ‘1125 3 20. 21 41.30 |12. 40 | ‘1118
% 12. 44 | 1123 '1‘ ‘ & }zx. 4 41. 5 |13.42 | ‘1130
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. .The Symbol (1) denotes that the register has failed between the preceding and following readings,
The Symbol : attached to & time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (lix)

3 e [B28 g s | 22T . s i 3 8279 . s 15373 . s | Readi
3 S5 15| g S8R g ||l 2| | L8 SE%e( g |fERa LE | e
; S | EE 1EREEl 88 | BEES| S5 | Themo: ||| gE -} g8 |5BEE) 85 | 2B ES| 85 | Themmo:
By | Western | By \me 5B Fy 15288 B2 metas (| Gy | Wetem | By |HE8E| s 5388] £y | metem
8% | Deams | 8% (2555 35 (nufE| 32 (Soraalll 52 | Deme | 52 (E5EE| 38 |%RE| 82 |Sale
(G2 | odon . | Og |SgRE| Sg | Z3kE ] Sg. :a SRl 55 | tm |55 |SgHT] OF |22MT] S (g
CE & |gakel g §§_',>$ g |58 (53 = : CE (FRHEl 3| BEFE| Z |4E
§ : .51 ;
aAl}t»)r.lﬁ. o | # .Al;pr.m4 . h m h m o [} A!?r.m5 o ’ ] Af?r m5 \h m ho.my. a
1.18 [20.41. 0 |14.36 | ‘1125 4. " v : - l{21. 36 {20.44.15 J16.49 | ‘1130 : ' (.
1.28 42.20 15, 1 | '1126 ' : 21. 41 45.20 |17. o | ‘1130 | | s :
g2. 6| 42.55 |15. 421} 1130 | - . 1 - |21.57 44.40 J17.42 | ‘1126
23. 59 ‘51. o [16.17 | 1126 , || 22. 40 45.35 |17.48 | ‘1128
[ 17. 1| ‘1124 ' “ W22.58 | -47.40 Y17.54 | ‘1127
: 17.37 | ‘1137 | . : : -1l 23. 34 49.10 {18.15 | ‘1129
§ 18.13 | r1130 | , 23. 59 52. o |18.33 | ‘1128
; 18. 44 | 1136 S ‘ 18.52 | ‘1129
i 20.15 | ‘1126 ' . . e ! 19. 11 | "1127
; 22. ol 1113 A4 : Jzo. 61 f1114
k 22,15 | ‘1112 I : |zo 21 | f1114
§ 22.36 | ;1108 | 0 cy , : 20.53 | 1108
i 22.53 | r1111 | ! u : 21.20 | "I112
23. 2 | 'l10g O . _ 21.50 | 1113
ki 23.15 | r1108 |- s ‘ : k 22.29 | ‘1107 ;
;. 23.59 | 1113 {: o . ' SR R - 22.40-| ‘1108 |
— - — — , : - {22.54 | ‘1109 .
Apr.5| - Apr. 5| : Apr.5] . |Apr.5| : 1o 23.:19°| ‘1106
io. 0[20.51. ol 0. o #1113 | 0. o 01226 } 8. o |52°5/53°0 . ]23.83 | rnant
|‘ 0.30 52.55) 0. 2 | r1113] 3.30| ‘61220 }21. o |50°6/50°8 . ]23.5g | 1110
2. 5| '51.20] 0.46 | 1114 | 6.54 or115 : —; | e -
i 4. 3| 47.20} 1. 4| 1111 } 9.52| ‘orogo Apr. § - JApr. 6 - |Apr.6 ’ Apr. 6 .
| 5. 41 45.25] 2.20 | *1123 |11.48 | ‘01040 ' 0. 0]20.52.. 0] 0. o ‘1110 0. 0| 01080 | 1. © 54 *0|53 4!
F 6. 6| 44.25: . *** 1vg.36 | -or160 : o0.30 |° 51.15 ] o0.28 | ‘1102 | 1.52 | ‘01000 | 3. o [56°154"
*a 6. 31 45.20} 3. 5| "1124 '1 .| [ror160 . o511 53. 5| o.57| ‘1106 43 {'oogso 9. o [96°954
. 6. 50 ' 44.353] 3.15 | ‘1127 21 5 {'0_1'096_ : 1. 38 - 53.55 ) 1.30 | ‘1103 - 99 ‘00987 |21. © 51 *ol50.°
7. 2] 45, oil 3.23 | ‘1126 }23.59 | -o1080 ' 2.40 | 50,40 | 1.58 | -1105 | 4.15 | ‘00907 :
. 7-93 43.40 by ‘ ' " 2.55 | 51. o 2.43 | ‘1110 | 8.59 | "00852
. 8.58 | 45.55 4.38 | 1126 ; "1l 4.58 49. o} 2.59 | ‘1118 | 9. 14 | ‘00872
913 | 44.10 510 | 1r29 | Co- B 53 | 47. 5] 3.15| 1118 }13.30 | 00905
- 9.23 | 45.30 ] "B.24°] ‘rr2y . o Mt 5. 43 1 47.40 | 3.23 | ‘1122 [16.48 ‘01030
F 949 44.-5: 6.28°] ‘1121 | i . i 6. 2  44.45 ] 4. 8| 1130 j22. © ’01164.
10/16 | 43.55: 6.48°| ‘1126 | - .- o 1 |l 6.13 ] 44. o) 4.23| ‘1129 |23. 0| o1140
10, 25 44.30 7157 1128 | . o L ol 7-47 45.55 | 4.38 | ‘1125 J23.59 | ‘01147
11, 2 45.. 0] 7,257 1126 | : : : 1 |l 7.59 45. o] 4.58 | ‘1125 | -
11. 10 46..51 8. 8| ‘1122 S : 8. 9| :46.20{ 5.13 | 1127
1123 45..04 8.15°| 1123 ' B ' 8.28 | 46.30] 5.30 | 1124
11.40 |~ 47.30 ] 8.3g | 1121 . : o ill 9.38 | 44.15} 5.49 | 1127
11. 57 45.35 ] :8.5g° ‘1123 . o 1 10. o| 44. 5} 6. 1| ~1121
13. 47 45.30{ ‘g.x1| *1121 | 10.16 | 45.45) 6.37 | 1117
13.56 | "46.201 9.30 | ‘1124 o 10.36 | 42.30 ] 6.47 | '1120
15. 37 46. 591 9.38°| 1122 . - _ 1. 40 45. 5] 7.28 | 1120
15. 51 47. o] 9:57.| -1123 o . 13. 16 45.30 | 7.40 | ‘1117
16. 22 46. o Jro.133| *1118 . 14. 2 45. o] 7745 | r1119
16. 36 46.55 J10.:30°| 1122 | . , 15. 50 46.10] 7.55 | 1117
17. 6 45. 45 J10.59 | ‘1721 » : 16. © 45.35] 8.40 | -1121
17. 41 45.35 {11. .77 "1125 | : 17.30 45.25 1 9. 4| "1122
1754 | 44.55 {1128 “1126 : . 17.48 44.20 | 9.23 | 1125
18.16 |  45.15 J11.45 | ~1131 ' . 18. 11 46.30 ] 9.46 | “1121
18.30 | :43. 5112, o 1227 | , . '19.48 | - 41.40 [10. 3 | ‘II22
18.49 | :43.35 |12.35 | 1124 | ' . 20. 54 41.15 f10.12 | 1120
19. © | i42.30]12.45 | r1123 |- .. : 22.53 | 48. o Jio.17 | ‘1132
'19.26 | :44.55 {14. o | i'1123 C ‘ . 22. 59 47.45 §10.3g | ‘1124
19.42 | 143.15%14.27 | 1125 | - . © 11 23. 16 48.50 f11. o | ‘1129 |
20. 0| 40.45414.47 | 1124 [} 1 Vo 2339 52. o f1z2.17 | "1129 |
20.17 | ' 44.20 {15.49 | r1126 |, ; 23.52.{ 52.10112.35 | ‘1133
20. 41 '47. oQ16.19 | ‘1129 |’ . 11123. 59 53.25 J13. 1] 1132
21. 3| i47.40§16.32 | r1r27 . o 1 15.42 | 1133
' For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(Ix) INDICATIONS OF THE MAGNETOMETERS

- 03 @ - 03 3 i - .
z 2 > = LB O Hal = o =1 . B
%E: Western EE: é 5 Es '.QE: £ " Eg ‘§E;' Thermo- '52‘ Western '55 é : E‘;: ':'_}T g z'g | S8 | Thermo-
58 | Doina | 55 [3ESE B2 (RSB B | b Es . Bq 2855 BE [SH85| Bs [ _metes |
8@ 22 [ExfE| §2 |3%BE| 8§32 |somalll §& | Delina- | 83 |55 E| &2 w8 82 ool
og tion. S ,E;.Ek;r:: G8 |EeHE | &4 m—é’o sell o8 tion, G g ,ggp;&* 58 | Saxe &g E’S‘Eé’i
N 154 = 5] M = N
= S |SE=8] = (g2&<| = |55|s3 = KRS §§>J§ SRR ik
Apr. . . .
h m o VA ) hprm6 h m ’ h m ° o ll}-pl:n 7 ° i n ‘Ahpl ’m7 h m h m o o
16. o | ‘1135 20. 46 {20.43. © [15.32 | ‘1134
16.26 | 1134 20. 57 41. 5 |15.49 | 1135
17. 1| 1135 22. 10 47.55 |16. 117 ‘1138
17.26 | ‘1136 ‘ 22. 20 46.50 116.33 | ‘1132
17.45 | 1135 : 22.33 48. o ]16.49 | *1131
18.22 | ‘1134 22. 46 47.40 J17.30 | “1134
19. 4 | 1134 23. o 49.40 [17.43 | ‘1138
20.17 | ‘1125 23. 26 48. o 118.31 | ‘1133
21. 0| "II20 23. 59 50.35 J19.22 | ‘1134
21.16 | 1115 19.29 | *113I
21.40 | "ITI4 19. 37 ‘1134
22.12 | ‘1109 19.49 | *1132
22.46 | ‘1107 1g.50 | °1129
23.11 | ‘1104 20.29 | ‘1127
23.59 | “I11I 20.33 | 1124
20.41 | *1130
Apr. 7 "Apr. 7 Apr. 7 Apr. 7 20.52 | ‘1122
o. 0(20.53.25 | 0. o | 1111 ] 0. o | 01147 | 1. 0 540520 21.23 | 1126
0. 11 53.30| 0. 7| 1111 | 1.25 | 01140 | 3. o {56 6|54 ‘0 21.50 | ‘1117
o. 34 54. o| 0.15 | 1110} 3. 4| o1103 | g. o |55 ‘g 52 -8 22.13 | ‘1112
1. 2 53.50 | 0.28 | ‘1107 | 4.54 | 00930 |21. o |46-6{46°5 22.17 | *1108
1.13 52.25 | 0.3g | 1110 | 7.52: -co850 |22. o 468|478 22.29 | ‘IIIO
1.39 53.10 | 1.12 | 1105 [11.54 | 00935 }23. o |49°0/48 0 22.52 | ‘1108
2. 11 52. 5] 1.28 | 1110 [15.49 | *o1090 23, 5| *1113
2.15 51.15| 1.52 | 1121 |19.26 | *o1280 23.31 | ‘1701
2.23 51.40 | 2.23 | ‘1116 |22. o | -or3oc 23.59 | ‘1108
2. 39 50.10 | 2.42 | '1114 |22.48 | ‘01400
5.55| 50.35| 3.23 | ‘1126 M -
419 49.50 | 3.48 | -1126 Apr. 8 Apr. 8 Apr. 8 Apr. 8 :
4. 31 51. o] 3.59 | ‘1128 0. 0 [20.50.35 | 0. o| ‘1108 1) | o o [50°849-1}
5. 3 49-15 ] 4.22 | ‘1122 o. 16 51.50 | o. 7| 1109 | 0.22 | *01133 | 1. o {51°7/50°2
6. 36 47-25] 4.38 | ‘1127 0. 31 50.30 | 0.30 | 1100 | 5. o | *o1050 | 3. o [535/51 6]
6. 56 47.30 ] b. 2| ‘1120 0. 45 52.25 ] 1.13 | ‘1111 | 5.51 | ro1070 | 6. © |54 °4/52°5
7.13 45. o] 5.43 | 1121 o. 52 51.55| 1.34 | ‘1114 | 9.19 | 00980 | 9. © |54 1528
7. 39 45.45 ] 6.38 | ‘1127 1. 52 53.30 | 1.54 | ‘1116 | 9.34 | *0og6o |12. o [34°053 0
8. 17 44.50 ] 7. 8| 1122 *x% | 2. g | 1109 | 9.55 | *oog6o {18. o 53653 c
9. 7 46.30 | 7.23 | ‘1129 2. 32 52. o| 2.57 | *1117 {10. 19 | ‘00908 |21. o [52°8/53 ‘o}f
10. © 43. o} 7.35 | 1129 2.52 52.25( 3. g [ ‘1115 |10.48 | -0og3o }22. o 538|533
10. 12 43.35 | 7.44 | ‘1126 3. 8 51.20 | 3.27 | ‘1119 J11. 5| oogzo |23. o |53°7|54 '04
10. 28 42. 5] 8. 8| ‘1129 3.32 52.25 | 3.41 | 1125 |11.34 | *cog30 i
11. 38 45. o] 8.34 | ‘1127 3. 52 51. o) 3.55 | 1117 |11.55 | *0ogo3
12. 56 44-40 ] 9- o | 1138 4. 16 52.25 | 4.11 | 1115 |14.56 | ‘00920
14. 19 46.55] 9.35 | r1129 4.32 51. o} 4.20 | ‘1120 }16.40 | ‘00868
() fro.11 | ‘1128 4. 38 51.50 | 4.36 | *1112 |17.24 | ‘00896
14. 46 46.50 {10.20 | ‘1124 4. 56 51.30 | 4.59 | ‘1127 {18.55 | 00887
15. 15 4435 10. 40 | 1125 5.10 49.20 | 5.11 | ‘1123 |19.1g | *oogoo
15.35 | 45.50 |11. 8 | ‘1129 5.17 | 49.40] 5.23 | ‘1130 {19.48 | 00810
15. 50 44.25 |11. 44 | *1127 5. 35 45.15] 5.30 | ‘1129 |22. 11 | ‘00800
17.13 48.55 [12.38 | ‘1128 5. 49 40.25 | 5.58 | ‘1136 |23.48 | ‘co8I0
sx% |1, 58 | 1125 6. 7 43.50 | 6.47 | ‘1109 |23.59 | *co860
19.15 | 44 o [13. 8 | ‘1128 6.19 | 43. 0] 7 6 1121
19.23 4425 |13.26 | ‘1128 6. 30 44. 15 | 7.47 | "1114
19. 28 42. 45 [13.38 | 1126 6. 41 46.10| 7.53 | "1109
19. 33 44- 0 |13.44 | 1129 6. 52 44. 59 8. 6| ‘1116
20. 7 43. o |13.55 | -1126 7. 6 46.35) 8.18 | 1117
20. 16 41.20 |14.18 | ‘1129 7.32 47.40] 8.25 | *1124
20. 28 42. O |14.52 | 1131 7. 40 45.50 | 8.40 | ‘1121
20. 35 39.10 |15. 8| 1136 7.58 45. o] g. o] ‘1120
\

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (f) denotes that the register has failed between the precedin% and following readings.
The Symbol>: attached to a time denotes that the reading will apply equally well to a considerable range o time near that whieh is
recorded. A brace denotes that at thistime the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement. : ‘




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (Ixi)

. X 3 . s |H2E . ¢ |82 .. ¢ | Readings
» s |82%s] & | %83 ¢ | Readings g 8 |85l & |TSs5E| & of
El g 1893 A 1 9888 B of g g6 |EEEEY =28 §kq‘§' 45 | Thermo-
55 | wetorm | 85 |ESEF 87 | BYER| 35 | mhemo || BE | Werem | BT =255 Fu [£55E| B8 | mewn
E5 | pectina. | 55 (5525 EX RESE g | Mot g5 | Decima- | 52 5SEE| 5% |DEEE §7 s
a3 eclina §53 £w2g] 8& |~B7H 2H PPy g @ . ® So-g o i B LE-RISk-
g ) gRiEC 2 Sage | &g REITS 59 tion. Cg NERT O8 |E2EMY ©8 IHEbE
Se tion. of |Sg=E| 83 |sEET | of I g S |5E-E] S [5ErE] g5 5253
K CE (EAAE 2 FEE| F 5555l = A | = > C= [oF
. Apr. Apr. g
Apr. Apr. 8 h m| o ° ‘Ahprmg o I u A';pl “? hp mg hp ° 550' 54"
h m | o 4 Uu h m . h m o. o [20. 57. 151 0. o ‘1070 . © ‘00860 | 0. © - 7‘34' 7
8.30 [20.47- O g.11 | 1123 0. 9 |[20.58.25 | o. 5| ‘1064 | 0.36 | "00860 | 1. o [56°1{55 "5
8.56 44221 9-27 ;“23 0.17 |21. 2.30 | o.11°| 1081 | 3. 8 | 0og27 | 2. o |57 0561
9- 9| 41154 9.36 -1128 0.25 [20.59.35 | 0.13 | ‘1078 | 3.48 | ‘00883 | 3. o [58 '056'6i
9-28 | '42.251 9.80 | "I124 0.30 [21. 1.45 | 0.18 | *1068 | 7.48 | 00813 | 9. o |59 0|56 ‘8
9. 36 34- 51 9.55 | ‘1128 o. 40 [20.59.40 | 0.30 | 1076 | 9.39 | 00835 |21. o |55°855°0
9. 58 50.55 J10.15 | ‘1108 o 45 '5‘5_2'5 0.43 | ‘1064 [10. © | ‘00815
10. 6| 47.20 [10.42 | "1123 0.57 | 56. 5| 0.54 | '1066 |10.50 | 00837
10.34 | 40. o [1r. 7| "Il 1. 4| 5430 0.59 | ‘1064 |12.17 | "00750
10. 44 4‘_[" o |11.32 ~.1123 1.21 59. [e) I.12 ‘1086 12. 40 .00760
To. 58 4°-20 |12. © 1108 1.25 |20.58.20 | 1.24 | ‘1078 |13. 7 | ‘00700
1. 15 39-25 1249 | "1116 1.34 |21, 1.50 | 1.43 | 1095 |13.24:} ‘00693
11.28 38.10 113.10 | "1113 1.40 20.59. 5| 2. o| ‘1064 |13.40 | *00700
11.40 | 39.55 [13.49 | "1113 1:4-4. 21. 1.20 | 2. 4 | ‘1066 |13.55:] 00700
11.59 | 39.30 |14. 3| "1l17 1.57 120.59.55 | 2.14 | 1056 |14. 12 | ‘00740
12.30 | 40.25 |14.15 | ‘1117 2. 0 |21. 2. 5| 2.28 | ‘1075 |14.41:| 00705
13. 3 38.25 |14.23 | ‘1122 . 3. 0| 2.47] ‘1078 |15. 8| ‘00770
13. 32 41. 5 114.38 | “121 z:zg 21. o. o] 3.19 | 1093 |16.10 | 00802
4. 4 41- 5 14. 50 i 2.37 |20.56.20 | 3.23 | ‘1104 |16.56;| 00772
14.23 42. O [15. 21 1118 5. 53 56. o | 3.42 | 1105 |17.40 | ‘00810
14. 43 40. © }15.32 | "iI29 3'“ 56. 30 3.49 ‘1100 |18.38 | 00833
*HE 1544 | 1131 3.18 58. o] 4.11 | "1096 |20.49 | ‘00880
15. 47 51. 5 ]15.55 | *1141 3 26 57. 5| 4.41 | 1105 |23.47 | ‘00890
19.58 | 4930 [16. 14 | 1145 3.38| 57.50| 5. 5| ‘1103 ®
16. 19 48. o |16.33 | 1135 5 o 5o. o) 5.25 | 1106
16. 33 45.35 |16.47 | *1134 5. 17 50. 5| 5.36 | 1103
116. 41 47. o |16.52 ;1137 5 26 49.25 | 5.39 | ‘1109
17. 8 46.15 117,23 | ‘1133 5. 33 49.40 | 5.41 | 1105
17.30 50. 5 |18. 2 | *Ir00 5 41 46.35 | 5.45 | ‘1109
17.34 50. o |18.20 | °1125 5'45 47.15 | 5.49 | ‘1097
T |18.28 | 1125 ' 6. 1 47.40 | 5.54 | ‘1100
18. 20 59. o [18.41 | 1136 6 10 49. 5] 6. o -1004
18. 28 57. 51911 "11do 6.16 47.55 | 6.20 | *1112
18. 40 57.80 [19.28 | "1130 6. 30 47.40 | 6.38 | ‘1106
18. 49 56. 5 [19.42 | 1135 6.3 48:35 E)
19- 61 49.25 19.59 | 1133 7'32 48.15 | 7. 7| ‘1117
19. 16 47.55 J20. o | ‘1122 & 15 46. o | 7.21 | ‘1117
19.23 | 48. o |20. 5| 1133 8 2 47. 40 Rk
19. 30 46.15 |20, g | *1113 8 42 47.55 | 8. o | ‘1107
19.43 | 48.40 |20.22 | 1134 8.43| 46. o| 8. 7| r1108
19.53 | 48. o |20.56 | ‘1103 4 gz 47.35 | 8.44 | ‘1103 ’
19.57 | 48.40 |21. g | ‘llo4 47.45 | 8.54 | 1113
20. © 43.30 J21.42 | ‘1048 9 22 46. 0| g.27 | "1102
20. 4 46,25 |22. 4 | ‘1075 9 33 42.10] 9. 40 { ‘1120
20. 28 46.35 |22.15 | ‘1072 9 38 43.30 | 9.47 | 1111
*#% 122,20 | -1058 3 50 43.45 ] 9.52 | ‘1113
21. 22 46. 5 122.30 | ‘1073 9'5 41.50 {10, 8 | 1101
21.27 45. o |22.41 | 1078 ,2' 11 41. o |10.23 | ‘1100
21. 52 48. 0 |22.47 | ‘1070 IO' 23 | 3g. o |10.30 | ‘1103
22.10 | 56.35 [23. o | ‘1072 10. 30 40.25 |10.38 | 1100
22. 43 57.40 |23. 4} ‘1092 10. 45 40.50 [10. 49 | 1100
22.51 | 55. o |23.27 | ‘1058 10.58 |  43.25 |10.55 | ‘1097
23. 3 54. 50 }23.40 | ‘1074 11. 6 40.55 f11. 7 | ‘1098
23. 15 51.25 |23. 47 | ‘1068 11.27 38.10 j11.23 | 1113
23. 32 49. 45 |23.59 | ‘1070 11. 48 42.50 J11.38 | ‘1112
23. 47 57. 20 12. 7 41. o |11.46 | 1117
23. 59 57.15 12. 20 37.25 l12. 10 | 1104
12. 39 34.30 |12.17 | ‘1091

For the Horizontal and Vertical Forces, increasing readings denote increasing forces..




(Ixii) .+ :INDICATIONS OF THE MAGNETOMETERS A
X . :1.37'5 s s | 2878 . ¢ | Readings
- Q . . 3 ¢ |'"mao3¢ o e8 9 '
@ 3 gé% $ 3 .Eg'g s qg, Reaglfngs E | g §'§’8}§ l,.a'g S'EEE Fﬁ | Tho‘T'
B : 2 1EREEl a8 222 58 | mhemo ||| 98 | woun | 28 SoFE|BE | BEE|® herm-
55 | weem |25 2258 BT S2PR) BD | e || Bn | Vel g 2330 35 “ESE| B | et
E & . a2 g 898 8 w881 g8 ———||l g3 Decline- | 872 | £ =8l 82 | 3% g| 3 Sy e
B2 | Po | 83 (85| B2 (atiE| B8 (mapmall B2 | VAT &0 |Saed| 82 | iec| 5T o e
Sg | ton | &g | SERE} S SERUY Eg HE(CE Sg [t | Og |EERL| S5 |3 5l & |RF
“f 2 |5kas| U3 [FE0E| T E2Eg CE (IR il B I
} X Apr.10
API'. 9 : Apl‘. 9 h m25f o o érpr.:lo o 1l 4 l&llpr 1:1[10 f : hp o ‘h m | o o
N VAR BT bom - 2.37 [20.52.25}) 2.19 | ‘1089 [22. 0’| ‘01760 :
12.56 |20. 35..45 ]12. 44 1104 | 2.48 | ' 50.451] 2.23 | 1088 [22.48 | -or730 | -
13. o 43 0 {12.55 | “1099 , ' 3.14 51. 5| 2.27 | ‘1094 |23.59°| ‘oi727 |
13. 14 37. 0.]13. o | -1104 . P 50. ol 2.40 | 1089 || - - ;
13. 25 37.10]13. 4| ‘1080 ' ) 3.38 49. 3510 2. 45 3_1095 o
13.37| 84.55 113.22 | "1og4 ' 3.43| 48.55i] 2.54 | 1085 | -
1341 36.“05 13.37 | 1115 3:57 49154 3.24 | 1099
1424 2143 113.56 | 1094 ‘ 5 8 47-504] 3.27 | i“1093
14. 38 25.55 |14.23 | ‘1121 716 46. 40| 3.45 | 1004 |
14-45 | 25.40 |14.52 o9z ' 7.38 47.30]] 3.51 | ‘1089 L
14.51 31. 5]15. o | ‘1097 ‘ . : 52 46.55% 8| 1009 |
14.54 39. 40 }15.15 | ‘1094 : 8. 40 4715 4.27 | 1101 | -
14. 55 42. 5‘ 15.23 | ‘1096 e * 46, ol 440 | 1099 | |
15. 2 41-20.{15.37 | ‘1094 | ‘ l11. 8] 44.10] 5. o “1102 | A
15. 11 39.35,1 16. o | ‘1104 ‘,:12' o 45 5] 5 8| o0 \‘ |
15. 17 42.30.]16. 14 | *1099 ‘ SR B ey 3 " ol 5 3, ‘1104 | o
15. 23 42-10:117.16 | "10g7 | ' 113, 22 44.35) 6. 4| “1102 P
16. 2 48.40:17.54| ‘1108 | i ! .28 44.453 6. 20 | 1108 X 1 :
16. 12 51. 5:418.25| ‘1102 ‘ f : 14' 36| . 45.35/ 6.44 | 1101 ;
16. 25 51. 0{18.43 | ‘1106 . . , ‘g.-m . 45.4_0% 6.58 | 1105 8
16. 48 49.25'119. 34 | "1og91 : 16: 6 46. 51 7.21 | 1100 )
17. 1 49- © [19. 42 -1?35 1-7.47 46. o 7.35 | *1107
17- 7 50.55 ‘ 4 18.45 | - 44.30] 7.52 | ;'1106
17. 41 51.15 §20.42 | ‘1083 _ : 19.38 | 42.55) 9. 8 | ‘1105
18. 9 54.20 §20.53 | ‘1084 19, 50 s0. o |10, 4| 1107 ;
18. 38 52.30 {21. 4| ‘1077 ' » A 19. 55 41.35: 10,11 | ‘1104 |
19- 2 52'*10 21.17 ) "1082 1 ' 20, 2| 41. o]10.22 | *1108
21.43 | -1076 : 20, 5 41.50]10.58 | i*1105 | “
19 43 31.25 |21.58 | 1083 20. 33 41.55 J11.51 | *1106 | '
19. 56 52. 40 |22. 6| ‘1081 , 2041 | . 42.40 |12, o 1104
20. 2 51.25 }22.33 | *1086 : g 42 o |1z 46 | 1107
o |22-38 | 1ofo ) o é 42.15? 13. 1} ‘1104 |
20.30 | 50.35122.48 | 1084 | ' :i ;8 14 15 {13.19 | ‘1107
20. 43 49.20 [23.59 | ‘1083 ' 21:53 6 olE 5 | rros
21.22 +9- 42 22. 41 51.45]13.48 | 1104
21. 29 52.35 . : 23.11 | 53.35:14. 7| *1107
“'DZ ig 4g> ) . 23.21 53.10:}14.32 | "1105
22. : | 55.15 |14. 43 | 1110
22.13 48.50 2