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GREENWICH MAGNETICAL AND METEOROLOGIOAL 

OBSERVATIONS, 

1863. 

INTRODUCTION. 

§ 1. Buildings qf 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
sioriers 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 
o~ce of Clerk of Works. It .is bas~d on concrete and built of wood, united for the 
most part by pegs of balnboo; 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 wans, from the extremity of one arm of the cross to the extrenlity 
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), \s 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 magneti c force (erected at the end of 1840) is mounted near the northern wall of 
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the eastern arm. The horizontal photographic cylinder, which receives the traces oftbe 
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. A bout 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-cl9ck 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) rnounted in a small detached zinc-built 
room, erected in 1863, near the west side of the ante-room. 

A small wooqen 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 fo1' the observation of Magnetic Dip; and another 
small building, in the direction S. (magnetic) fronl the Magnetic Observatory, 50 feet 
froin 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 l\1agnetic Offices, was erected near the southern fence of 
the grounds. Since the summer of 1863, observations of Dip and Deflexion have been 
n1ade in the westernmost of these room s. 

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; Rnd 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 10 of Fahrenheit; on very rare 
occasions it has amounted to 3°. The variation between SUlnmer and winter is about 6°, 
the temperature being maintained nearly at 600~ 

§ 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 8·3 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 yertical adjustment at one end) for a telescope with transit-axis: 
the length of the axis is 1 O~ 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 sufficienlly high to see ~ Ursre 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 ~ U rsre Minoris above 
the pole, and as low as (3 Cephei below the pole. 

For supporting the magnet, it 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 lnoveable 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 pulleys 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 franle 
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 lnagnet 
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 nlagnet 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, 1 ~ inch 
broad, and about :l inch thick: it is of hard steel throughout. The magnet carrier 
was also made by Meyerstein, but it has since been altered by Sirnms. 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 ulagnet 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 nlore ~bres 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 coIliInator in front 
6f 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 Inagnet, 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 
nlirror 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. 



ADJUSTMENTS OF DECLINATION MAGNET. 

OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE DECUNATION 

MAGNET AND ITS THBODOLITE. 

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

vii 

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 tilnes. 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 microIneter-screw of the theodolite telescope. 

1862, December 26 .. The magnet was Inade to rest on blocks of wood, and its 
collimator was used as a fixed mark at an infinite distance. The microIneter 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 deterrrlining 
the line of collimation of the telescope of the theodolite. The telescope was reversed 
after each observation. The mean of 20 double observations was ggrogg4. 

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. Deterlnination of the compound effects of the vertical-foree-magnet and the 
horizontal-foree-magnet on the declination-magnet. 

The details applying to the effect of the horizontal-foree-magnet and first vertical
force:-magnet will be found in the volumes for 1840, 1841, 1844, and 1845. It ap
peared that it was necessary to subtract 55'1'22 froin all readings of the theodolite. 
In 1848 a new vertical-foree-magnet was introduced, and the subtractive quantity was 
now found to be 42"'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 ,vord is always kept upwards. 'fhe 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 'v. (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 datnper exercises a certain degree of drag on the needle, equivalent to 
a torsion-force of 1 ~(P 

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. 

o I " 

Micrometer equivalent for rending for line of collimation, 99r ·994 ............ -2. 36. 24'4 
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 .•...••.••••.••.•.•••.•... _ .................................. - 42-2 

-2.37.18'1 
Correction for the effect of the mean time clock ................................. + 9'4 

-2.37. 8'7 
The collimator West of the magnet. Correction for error of collimation ... + 4. 50'7 

Constant used in the reduction of the observations ........................... -2. 32. 18'0 

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 30s ; 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 rnagnet was 
found to be T-&-O 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 HORIZONTAL CIRCLE OF THE THEODOLITE 

CORRESPONDING TO THE ASTRONOMICAL MERIDIAN. 

The error of the level is deterlnined by application of the spirit-level at the tilue 
of observation! due regard being paid, in the reduction, to the inequality of pivots 
already found. One division of the level is considered = 1"'0526. 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 fonows that the correction must have the same sign as 
the elevation of the \V. 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 MAGNETIOAL AND METEOROLOGICAL OBSERVATIONS, 1863. b 
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in the volumes for 1840, 1841, 1843, 1844, 1845. The formula and table used are 
the following :-

Let All = seconds of arc in star's azimuth, 
Cs = seconds of time in star's hour-angle, 
all - seconds of arc in star's N.P. D. for the day of observation, 

Then log. A/I = log. Os + log. E + log. (all + F) + log. cos ~. 

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

TABULATED VALUES of Log, Cos 1, for DIFFERENT VALUES of C$' and of the QUAlS"TlTIES LOG. E and F, 
for the STARS POLARIS and a URSlE MINORIS, 

Hour Log. Cos cp for 

Angle. 
Polaris. Ursre Minoris. Polaris S.P . ~ Ursre Min, S.P. 

------
ill 

I 9'99999 9'99999 9'99999 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 
7 992 992 994 995 
8 990 989 992 993 
9 988 986 990 99 1 

10 985 983 988 989 
I I 981 979 985 987 
12 978 975 982 984 
13 974 97 1 979 981 
14 970 966 975 978 
IS 966 961 97 2 975 
16 961 955 968 971 
17 956 950 964 968 
18 951 944 959 964 
19 945 937 955 960 
20 939 930 950 956 
21 932 923 945 951 
22 926 915 939 946 
23 919 908 933 941 
24 912 900 928 936 
25 904 89 1 922 930 
26 896 882 915 925 
27 888 873 909 919 
28 880 863 902 912 
29 87 1 853 894 906 
30 9'99862 9'99843 9'9988 7 9'99900 

----
Log,E 6'0972 I 6' 13638 -6'03899 -6'0061 7 

-----------
F - 186" '79 -944" ']1 +181"'57 +886" '86 

Observations for determining the readings for the astronomical meridan were made 
on the following days in 1863 :-January 8,27, February 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 ]2. 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, rnoved 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 Inicrometer 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 nlean-time clock is kept very nearly to Greenwich lnean 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 microlneter wire at 458

, and again at 15S 

before that time, also at 15S and 458 after that time. The intervals of these four 
observations are therefore the same as the time of vibration of the magnet, and the 
meatl of all the times is the same as the Greenwich pre-arranged mean time. 

The mean of each pair of adjacent readings of the micrOlneter is taken (giving three 
Ineans), and the mean of ~hese 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 fiat 
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 I5S 

before the time recorded, the other about 15S after that time (30S being nearly the 
time of a single vibration). 

The adopted result is converted into arc, supposing F = 1'. 33/1'85, 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; 

b 2 
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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 
lJ!Jagnet£c Declination. 

The general principle adopted for all the photographic instruments is the sa.me. 
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 cy Hnder is turned by clock-work, with uniform velocity. The spot of. light (for 
the magnets and baronleter) or the boundary of the line of light (for the thermometers) 
moves, with the Inovements 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 abscissre 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
mometer-scales are made to carry and to transfer to the photographic paper sufficient 
indications of the actual teading 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 an the instruments, the following nlethod 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 nloment 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 nlinutes 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 



PHOTOGRAPHIC RECORD OF DECLINATION MAGNET. xiii 

abscissre', or an adopted line of abscissre parallel to it, points are defined upon the line 
of abscissre 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 b~ing 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 Inay be transferred at once from the scale to the line of 
abscissre. 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 sman frame in whicp. 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 Dec1ina· 
tion Magnet and the Horizontal Force Magnet. In the actual positions of these two 
Inagnets 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, hut by so small a quantity that I judged it best to plant the apparatus 
for registry of the two instruments close to that re-entering angle. (In the prepa
ration of the basement in 1864, to which allusion has been Inade 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). "fhe first thing to be 
described is the arrangelnent 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.), ll-~ inches long in its cylindrical part, and 14~ 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 photogra.phic paper agglutinates its overlapping ends with sufficient firrnness. 
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 nlade 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 mot~on-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 oin·3 high and Oin·o 1 broad, 
independent of the lamp, and supported by a part of the same frame which carries the 
magnet. rrhe 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 nlirror 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 111irror, 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·S feet. The form of the aperture, 
however, and the astigmatism caused by the inclined reflex ion 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 caperture 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 abscissre, 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·S feet, and a move"; 
ment of 10 of the mirror produces a movement of 20 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 10 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 pas been fully described above), at certain 
registered times, there is no difficulty (by means of these registered times) in defining 
the point.s 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 abscissre is iInmediately found. The various readings given by different 
observations, so long as there is no instrulnental change, will scarcely differ, and may 
be combined in groups, and thus an adopted reading for the line of abscissre may be 
obtained. From this, with the assistance of the same pasteboard scale, there win be 
laid down without difficulty a new line, parallel to that line of abscissre, whose 
ordinate would represent some whole number of degrees; or other convenient quantity. 

§ 4. Horizontal Force Magnet and Apparatusfor observing it. 

The horizontal-force-magnet, furnished by Meyerstein of G6ttingen, is, like the 
declination-magnet, 2 feet long, 1 ~ 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 
snpports 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-circl~; 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 ll1irror below, to which a fixed 
telescope is directed for observing by reflex ion 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, t.he 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 he 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 'V. 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 cornpletely 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 n1agnet-stirrup, passes through a hole in the top of the box. The height of 
t.he . brass pulleys of the suspension-piece above the floor is 11ft. 5in.; that of the 
pulleys of the magnet-carrier is 3ft

. Sin.; and that of the center of the plane mirror is 
about 2 ft• 11 in.. The distance between the branches of the silk skein, where they 
pass over the upper pulleys, is lin. ~ 48; at the lower part the distance between them is 
Oin·g2. 

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 
£I'om East to West; so that when the magnet is inserted in the magnet-cell with its 
nlarked 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 lnagnet-mirror to the 8cale 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 1S47, August 21, the magnet-carrier for the photographic apparatus was mounted. 
It differs froIn that just described only in this respect, that the vertical plate with the 
two smull 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 unner 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. 

I. 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 Inarked 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 nlarked 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 lnagnet-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 elld westerly and marked end easterly, with axis in the same position), 
the magnitude of the transversal force is the sanIe, 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 
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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 Inay apply truly to changes of 
the nlagnitude 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 SaIne 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 elements of one of the dete~minations made in 
1863:-

The Marked end of the Magnet, 

1863, 
West, East. 

Day. 
Torsion- Scale 

Difference of Mean of 
Torsion- Scale 

Difference of Mean of 
Scale Readings the Times Scale Readings the Times 

Circle for 1° of of Circle for 1° of of 
Reading, Reading. Torsion. Vibration, Reading. Reading. Torsion. Vibration, 

0 diVe dive s 0 div, diVe s 

January 2 138 19'34-
I 1'10 22'26 227 17'75 8'55 21' 10 

139 30'4-4 8'50 21 '96 228 26'30 9'81 21 '34-
14-0 38'94- 8'81 21'92 229 36'11 8'20 21' 44-
141 4-7'75 8'88 21' 70 230 4-4'31 10'91 21 '52 
14-2 56'63 8'38 21' 84- 231 55'22 

8'78 21 '72 
143 65'01 10'88 21 '50 232 64-'00 9'08 21 '68 
14-4- 75 '89 

7' 67 
21' 4-8 233 73 '08 

9'75 21' 80 
145 83'56 8'54 21 '35 234- 82'83 

8'67 21 '96 
146 92' 10 20'92 235 91 '50 22'04-

The times of vibration and scale readings were sensibly the sarne, 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°. 87'. 30", 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-foree-magnet and the decli
nation-magnet on the horizontal-force-Inagnet, when suspended with its marked end 
towards the West. 

The details of the experiments, made while the old vertical-foree-magnet was in use, 
will be found in the volumes for lS41, lS42, lS43, lS44, lS45. The effect was to 
increase the readings by Odiv·487. On mounting a new vertical-foree-magnet in IS4S, 
similar experiments were made, and the resulting number was Odiv·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 lnagnet through a space corresponding to one division of the scale. 

It was found by accurate measurements, at the end of the year lS40, that the distance 
from 40div. on the scale to the center of the face of the plane mirror is Sft. 5in. 1, and that 
the length of 30div'g of the scale is exactly 12 inches; consequently the angle at the 
mirror subtended by one division of the scale is 13'. 12/1'32, Of, for one division of the 
scale, the magnet is turned through an arc of 6'. 36/1'16. 

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 IS63. 

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 IS47 will be found a detailed account of' observations made in the years 1846 and 
1~47 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 tenlperatures. 
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 lnagnet 
at temperattire to, 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 320
, expressed as multiples of the whole horizontal 

force, were, * 
When the marked end of the magnet (to be tried) was West, 

0'00007137 (t-32) + 0'000000898 (t-32)2 

When the marked end of the nlagnet (to be tried) was East, 

0'00009050 (t-32) + 0'000000626 (t-32)2 
The mean, or 

0'00008093 (t-32) + 0'000000762 (t-32)2 

has been embodied in tables which have been used in the com-putation of the " Reduc
tion of Magnetic Observations 1848-1857," attached to the Volume of Observations 
1859, and in the coulputation 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 Inagnet 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 nlade by 
the observer applying his eye to the telescope 408 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 Inanner as for the declination
observations; but if it is at rest, then at lOS before the pre-arranged time, he notes the 
division of the scale bisected by the wire; and 208 afterwards he notes whether the 
same division continues bisected, and if it does, that reading is adopted as the result. 

1'he 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\ 21\ 22\ 23\ 0\ 1\ 2\ 3\ 6\ 9\ and 12h. 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 t has been used in two different senses. 
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§ 5. Photographic self-registering Apparatus for Continuous Record of Magnetic 
Horizontal Force. 

M nch of the description of the photographic apparatus attached to the declination
magnet applies also to that which is attached to the horizontal-foree-magnet. A concave 
mirror of speculum-metal, 4 inches in dimneter, is carried by the magnet· carrier. The 
light of a lamp of naphthalized:gas shines through a small aperture Oill"3 high, and Oin"OI 

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 anel near 
the east end of the same revolving cylinder which receives the light from the concave 
nlirror of the declination-magnet. A cylindrical lens parallel to the axi~ of the cylinder 
receives the somewhat elongated image of the source of light, and converts it into a 
well-defined spot. The Itlotions of this spot parallel to the axis represent the angular 
movements of the nlagnet which are produced, by an ·increase of terrestrial magnetic 
force overcoming more cOlnpletely 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-nlirror falls on t~e 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 011 the 
photographic sheet is determined. The distance between the surface of the concave 
mirror and the surface of the cylinder is 127·65 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 t~rough 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 nunlbers 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-Foree-Magnet, and Apparatusfor 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 r~sts immediately on the ground in the western ann of the Magnetic 
Observatory. Its position is as nearly as possible symmetrical with that of the 
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horizontal-force-magnet in the eastern arm. Upon the block is fixed the support.ing 
frame, consisting of two pillars (connected at their bases) on whose tops ate the agate 
planes upon which vibrate the knife-edges (to be mentioned immediately). The 
carrier of the lnagnet is a brass frame, to which are attached by clamps and pinching 
screws two steel knife-edges, each about ~ inch long. In the frame first erected, the 
length of axis of vibration, from end to end of the knife-edges, was 2~ inches; in the 
frame adapted to the photographic apparatus, and in use from J 848 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 rnentioned) is directed to this mirror, and by reflexion at the 
surface of the lnirror it views a vertical scale (to be mentioned shortly). The height 
of this nlirror above the floor is about 2ft

• 11 in. Before the introduction of the photo
graphic methods, the magnet was placed in a perforation of the brass frame Inidway 
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 4! 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 lnagnet, 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 nlagnet (which depends on the equilibrium between the moments of the vertical 
force of terrestrial lnagnetism on the one hand and of the magnet's cen~r 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 to 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-foree-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-foree-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 Inirror, 
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 8cale increase from top to 
bottom; so that, when the magnet is placed with its marked end towards the East, 
increasing readings (as se~n 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 exp.eriments 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-foree-magnet in the vertical 
plane. 

In the year 1863, vibrations of the vertical-foree-magnet were observed on 91 
different days, and with readings of various divisions of the scale. The mean times 
of vibration adopted were, from January to March 21, 15s'37; from March 22 to June 
22, 15s'05; and from June 24 to 1864, January 20, 15s'52. 

3. Determination of the time of vibration of the vertical-force-magnet In the 
horizont al plane. 

1863, J anuary5 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 wa~ 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 =24S ·131. This number was used from January to June 23. 

The experiments were repeated on 186S, June 23, when the mean of 1200 vibrations 
gave 23s'717, and on 1864, January 25 and 26, when the mean of 1000 vibrations gave 
23s'8U6, The mean of these two numbers, giving weights proportional to the number 
of observations viz, 238'758, 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 Inirror is 151'2 inches, and each division of the 

scale = 3~~9 inches. .Hence the angle which one division subtends, as Seen from the 
mirror, is 8', 49/1'79; 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'.24/1'90. 

But the angular movement of the normal to the mirror is not the same as ,the 
angular movement of the magnet; but is less in the proportion of unity to the cosine 
of the angle which the normal to the mirror nlakes 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 54 0

: therefore, dividing the result just 
obtained by sine 54 0

, we have, for the angular motion of the magnet corresponding to 
a change of one division of the scale, 5'. 27/1'43. . 

From this, the value, in terms of the whole vertical force, of the disturbing force 

Producing- a change of one diviHion, i3 to be computed by the formula, "Value of 
~ T2 

Division in tenllS of radius X cotan, dip X T2" where T' is the time of vibration. in 
the horizontal plane, and T the time of vibration in the ve~tical plane. 

FrOlll 1863, January to March 21, T' was assumed = 248~131, T = 15s'37, dip = 
68°'S'; from March 22 to June 22, T' = 24s '131, T = 15s'05, dip = 68°'6'; from 
1863, June 24 to 1864, January 20, T' = 23s'758,T = 15s'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, 
0'0015703; froln March 22 to June 22,0'0016405; and fronl 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-foree-magnet, 
In the Introduction to the Magnetical and Meteorological Observations for 1847 

are given t.he details of observations for the effect of temperature on the vertical-force
magnet, made in the same 'way as those for the horizontal-foree-magnet described 
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above. The results for the thermometrical correction at temperature to of Fahrenheit, 
in terms of the whole vertical force, are-

With marked end of magnet West-

0'00012652 X (t-32) + 0·000001619 X (t-32)2; 

and with marked end East-

0·00018979 X (t-32) + 0'000000726 X (t-32)2; 

the mean being-

0'00015816 X (t-32) + 0'000001172 X (t-32)2; 

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-foree-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 luagnet. 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 seen 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 tinIe, 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-foree-magnet. But if the Inagnet 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 luagnet 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 18\ 21\ 22h, 23\ 0\ 1\ 
2\ 3\ 6\ 9\ and 12\ in the same Inanner as that of the horizontal-foree-instrument. 

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 readings above-
mentioned, in the same manner as those for the horizontal force. . .. , 
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§ 7. Photographic self-reg£stering Apparatus for Continuous Record of Magnetic 
Vertical Force. 

The concave mirror which is carried by the vertical-foree-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 oin·3 in length and Oin·Ol 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 froln 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 8·3 feet from 
the mirror. As the movements of the magnet are vertical, the axis of the cylinder is 
vertical. The cylinder is about 15~ 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 lieing 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 watch work once in twenty-four hours. 'fhe trace of the vertical
force-magnet is on the west side of the cylinder. 

On the east side, the cy Hnder receives the trace produced by the barometer (to be 
described hereafter). A pencil of light from the lamp which is used for t.he 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 declinatbn 
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 = 199"2 inches, the 
.e 1 d' hIt t' h I' d t disturbing force .• lormu a use In teas sec lOll, w en app Ie 0 h 1 t" 1 £ = 0'01, gIves woe ver lca orce . 

value of division = 199'2 X tan. dip. X (~,)2 X 0'01. From 1863,· January to 

March 21, dip, = 68°'8; T' =. 24'131, T = 15'37. From March 22 to June 22, 
the values are 68°'6', 24'131, 15'05. From June 24 to 1864, January 20, they are 

o , Th 1 fc disturbing force 
68 '5, 23'758, 15'52. e corresponding sca e-measures Or whole vertical force 

= 0'01 are 2'0137, 1'9275, 2'1128 inches. With these values, the pasteboard 
scales have been prepared. 



VERTIOAL"FORCE PHOTOGRAPHS; AIRY'S DIP INSTRUMENT. xxvii 

§ 8. DippinK Needles, and l1lethod of observing tile 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 renloving 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 
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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 eng-raved 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 arID and IDoveable 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 dialneter 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 beautifuIIy 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 guu-metal 
casing of the graduated glass-plate, and furnished with the usual slow-nlotion screw. 

The entire system of the two anus carrying the Dlicroscope-bodies, the two arms 
carrying the nlicroscope 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 illuininating apparatus. On the outside of the 
removeable glass plate, there are supports for the axis of a metallic circle turning in 
a plane paranel 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, i~1 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 microscope~. 
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 reilloved, 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 
adlnitting 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-

Bl) a plain needle ••••••••...•.• ' ......................................... -) 

B2, a plain needle ....................................................... 'fl each 9 inches ong. 
Ba, a loaded needle with adjustible load ........................... . 
B(, a needle whose plane passes through the axis of the needle 

Cu a plain needle ........................... '" .................. '} 
C2, a plain need,le. • • • . • • . ..•... ...... ............... . . . . . . • . . . . . h 6' h 1 'eac mc es ong. 
Ca, a loaded needle with adjustible load .......................... .. 
C(, a needle whose plane passes through the axis of the needle 

Du a plain needle ......................................................... } 
D2, a plain needle .......................................... '. ... . . ... .... .. 1. 3' I 1 eaCll mc leS ong. 
D3, a loaded needle with adjustible load ........................... . 
Du 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 froIn 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 qf Terrestrial 
Magnetism. 

The apparatus with which these observations were made fi'om 1845 to 1862, 
February, is the same which was used in the investigation of corrections of horizontal
force-magnet and vertical-force-magnet for telnperature. 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 re~ults of the old series 

ought to be diminished by 1 ~ 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 instruluent 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 nlagnet being r o, 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 '0 foot, factor is 1 '000.3 1 

1 '1 1 '0002.3 

1 '2 1 '000t8 

1 '.3 1 '00014-

1 '4 1 '00011 

I 'S 1 '00009 

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

0'0001.31261 (to-.35) +0 '000000259 (to-.35Y 

Al is ~(distance)3 X sine deflection, corrected by the two last-mentioned quantities, for 
distance 1 foot; A2 is the similar expression for distance l' 3 foot; A'2 is (1~~)2; 

P is !:=!~I. A mea~ value of P is adopted from various observations; then 

X=Al x (1 - ;) for smaller ,distance, or = A2 x (1 - 1 ~9) for larger distance. The 

mean of these is usually adopted for the true value of i. 
For computing the value of mX from observed vibrations, it is necessary to know K, 

the moment of inertia of the magnet as mounted. The value of log. 7r
2K furnished by 

Mr. Stewart is 1'66073 at temperature 30°. and 1'66109 at temperature 90°. Then, 
putting T for the time of the magnet's vibration as corrected for induction, tempera-

ture, and torsion-force, the value of mX is = 'lr~. From the combination of this 

value of mX with the former value of g, m and X are inlmediately found. 
The computation of the values of m and X has, to the year 1857, been made in 

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 millimetre and milligramme. If an English foot be supposed 
equal to a times the millimetre, and a grain be equal to (3 times the milligramme, then 

it is seen that, for the reduction of :i and mX to French measure, these must be 

multiplied by a3 and a.2(3 respectively. Hence X 2 must be multiplied by~, and X 

by V!. Assuming that the metre is equal to 39'37079 inches, and the gramme 

equal to 15'43249 grains, log. V~ will be found to be = 9 -6637805, and the factor 

for reducing the English values of X to French values will be 0·46108 or 2' 1
1
689' 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. Explanation of the Tables cif Indications cif 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 l~lade 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. 

F or 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 paste board scale determines the tilne 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 vert.ical force are not corrected 
for tenlperature. 

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 
con~iguous 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, rnoullted 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 Ineans of a slow-Inotion screw. The scale is divided to oin~05. 

The vernier subdivides the scale divisions to Oin'002; it is moved by a slow-nlotion 
screw, and in observation is adjus~ed 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 Oin'565 in diameter; the correction for the effect of capillary attraction 
is therefore only + Oin'002. The cistern is of glass. 

A t 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 exa~ined 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 nlercury 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 th~ 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 nlercury in the cistern and 
the tube is at once measured. 

1'he 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 ; the eleva
tion of the cistern above the brass piece inserted in a stone in the transit-room (to 
which Mr. Lloyd refers) being 5ft.2in. 

The barometer has been read at 21\ 0\ 3\ gh (astronomical), 'on every day, except .. 
ing on Sundays, and on Good Friday and Christmas Day, on which days fewer obser
vations have he en taken. Every reading has been reduced to the reading which would 
have been obtained at the temperature 32° of the luercury and scale, by . application 
of the correction given in Table II. (pages 82 to 87) of the Report of the Committee 
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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 Philosophica.l Transactions 
1848, Part I. 

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

§ 12. Photoffraphic self-registering Apparatus for continuous Record of the readings 
0/ 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 attachmerlt of the float wire, and whose movement, therefore, is four 
times the movement of the column of a cistern-barometer. 'rhrough 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 nleasure is established by comparison with ocasional eye-observations, 
exactly-as for the photographic registers of the magnetometers. 

This baronleter 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 Maxima and Minima of the Barometer, near the end 
of the Meteorological Results. 

§ 13. Thermometers for ordinary Observation qf the Temperature qf the A.2~r and 
Evapora'tion. 

The Dry-Bulb Thermometer, the Wet-Bulb Thermometer, the Maximum Self. 
Registering Thermometers, both dry and wet, and the Minimum Self-Registering 
Therlnometers, dry and wet, all for determination of the temperature of the air and 
of evapoi'~tion, are mounted on a revolving frame whose fixed vertical axis' is planted 
in the grotind. From the year 1846 to 1863 the post forming the vertical axis was 
about 23 feet ~90uth (magnetic) of the S.S.E. ang]e of the south arm of the Magnetic 
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Observatory; in 1863 it was moved to a position about 35 teet 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 minimunl thermometers for air towards 
one vertical edge, and those. for- ev~pora~ion 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 fronl 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 thennometers 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 nlany 
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 .3~ subtract 0 ~ 5 
o 

Between .32 and 43 ......................... o· 6 
+4 and 47 ......................... 0'7 
48 and 56 ......................... o'g 
57 and- 61 ••...••••.•......•....••. 1·1 

62 and 74 ......................... 1'.3 
75 and _ 80 ••••..•..••••..•.••...•.. 1·5 
8 I and 86 .......•................. I' 8 

87 and g5 .•..•.•......•........... 2'0 

g6 and 100 •••.•.•••••.••••••••••••• 2' 2 

e 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 
nlaintained 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: 

o 0 

Below 32 0 subtr.act o· 4 
Between 32 and 36 ..•..•...•..•...•....•... " o· 3 

37 and 40 ••••••••••••••••••.••••••• o· 2 

41 and 55 ..•..••.••••..••.•.... , •.. o· I 
56 and 75 ..•.•.••••...•.••..•..•.•. 0'0 

Above 75 add o. I 

The eye-r~adings 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 Philosophi?al Transactions 
for 1848. 

The dew-point has been inferred exclusively from the simultaneous observations of 
the dry-bulb and wet-bulb thermorneters, 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 froln the comparison of a great 
number of dew-point determinations, obtained by use of Daniell's hygrolneter, 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 
ba.sed upon all the observation~ 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 OF FACTORS by which the DIFFERENCE of READINGS of the DRy-BuLB and WET-BuLB THER

MOMETERS is to be 1IuLTIPLIED in order to PRODUCE the DIFFERENCE between the READINGS of the 
DRy-BuLB and DEW-POINT THERMOMETERS. 

Reading of Reading of Reading of Reading of 
Dry-bulb Factor, Dry-bulb Factor, Dry-bulb Factor, Dry-bulb Factor, 

Thermometer, Thermometer, Thermometer, Thermometer, 

0 0 0 

1 '94[ 
0 

10 8'78 33 3'01 56 79 1'69 
II 8'78 34 2'77 57 1'92 80 1'68 
12 8'78 35 2'60 58 1'90 81 J '68 
13 8'77 36 2'50 59 I' 89 82 1 '67 
14 8'76 37 2'42 60 1'88 83 1'67 
15 8'75 38 2'36 61 I' 87 84 1 '66 
16 8'70 39 2 '32 62 1'86 85 1'65 
17 8'62 40 2'2) 63 1'85 86 1'65 
18 8'50 41 2'26 64 I' 83 87 1'64 
19 8'34 42 2'23 65 1'82 88 1'64 
20 8 '14 43 2'20 66 I' 8 I 89 1'63 
21 7'88 44 2 '18 67 1'80 90 1 '63 
22 7'60 45 2' 16 68 1'79 91 1'62 
23 7'28 46 2 '14 69 1'78 92 l' 62 
24 6'92 47 2' 12 70 I' 77 93 I' 61 
25 6'53 48 2 '10 71 I' 76 94 1'60 
26 6'08 49 2'08 72 1 '75 95 1'60 
27 5'61 50 2'06 73 1 '74 96 I' 59 
28 5' 12 51 2'04 74 1'73 97 1 '59 
29 4'63 52 2'02 75 1'72 98 l' 58 
30 4'15 53 2'00 76 I' 71 99 I' 58 
31 3' 70 54 1'98 77 1'70 100 1 '57 
32 3'32 55 1'96 78 1 '69 

The maximuln self-registering thennometer is a mercurial thermometer, of the 
. construction invented by Messrs. N egretti and Zambra. There is a small detached 

piece of glass in the tube, just above a bent part of the tube (near the bulb), throug~ 
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 minimulll self-registering thermometer is an alcohol therlnometer, 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 Ininimum tenlperature 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 0. 

The numbers in the printed columns of Mean Daily Value of Dry Thermometer 
are found by combining two numbers derived frorn 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 taple 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 qf the Readings 
cif 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 therrnometers 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 rnuslin 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 convenient part of the 
paper. The thermometer frames are covered by plates having longitudinal apertures, 
so narrow, that any light which may pass through thern is completely, or almost com-' 
pletely, intercepted by the broad fiat column of mercury in the thermometer-tube. 
Across these plates a £ne 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 lanlp 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 therlnometer-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 110 photogenic action. 

The cylinder revolves in 48 hours; the daily photographic traces of the two ther
mometers are thus simultaneously registered 011 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. ThermometeTsfor 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 N egretti 
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 gh a.m" noon, 3h p.m., and occasionally at gh p.nl.; the highest of 
these readings is adopted as the maximum for the day. 

Near to this therrnometer, within the same box, and at the same height, is placed 
a thermometer with blackened bulb, which is not enc10s ed 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 185g (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 Zanlbra. 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 gh a.m., and occasionally at gh 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 SUiface of the Soil at different Depths. 

These thermometers were made by Messrs. Adie of Edinburgh, under the immediate 
superintendence 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 I 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 sU.rface; 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 28'0 inches, No.3 by 30'0 inches, and No.4 by 32'0 inches. Of 
these lengths, the parts 8'5, 10'0, 11'0, and 14'5 inches, respectively are tube with 
narrow bore. 

'rhe 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. \\Tithin 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 2in., lin·I, Oin.g, 

and Oin·55; and the ranges of the scales, as first lnounted, ,,,ere, 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 sOlnetimes falls 
below the limit of its scale or 43~ 0 ; and the 3-foot thermometer below 89°'7; 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 
however, will enable us to complete all readings. 

These thermolneters 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 maxiInum and minimum thernlometers for determining the 
highest and lowest temperatures of the water of the Thames are by Messrs. N egretti 
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 bottoln; 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 EO as to 
be about 2 feet. below the surface of the water, and I 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 Inade 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 Inark upon a 
paper affixed to a board which is Illoved uniformly in a direction transverse to the 
direction of the rack-motion. 'l'he movement of the board is effected by Ineans of a 
rack connected with the pinion of a clock. 'fhe 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 adjust!ment for azimuth was obtained by 
observing from a certain point the time of passage of a star behind the vane-shaft, and 
cOlnputing 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 .. 
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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 hoard 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 lb., 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 22h 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 resultswith those of Robin· 
son's Anemometer (to be mentioned immediately) will be found in the Introduction 
1862, pages xlix, 1, Ii, and Iii. 

§ 20. Robinson's Anemometer. 

This .anemometer is self-registering, and was made by Messrs, N egretti and Zambra 
on the principles described by Dr. Robinson in the rrransactions of the Hoyal Irish 
Academy, vol xxii. It is furnished wIth 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 
th':~ir concave over that on their convex surfaces. 

The djstance between the centers of opposite cups is 13'45 inches, and their centers 
describe 42-24 inches in each revolution, indicating, according, to the theory, a hori
zontal lllovement of the air of 126'72 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 instrulnent is read every day 
at 2211. 

In the year 1860, on July 3, 4; and 13, experiments were made in Greenwich Palk 
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 im~trument, 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 extrelnity of its longer portion 
Robinson's anemometer, and on its shorter portion a counterpoise. 'rhe distance from 
the vertical spindle of the post to the vertical axis of the anemometer was 17ft. Bin··7. 
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 Inovelnent of the instrument through one mile, 

Beam revolving N .E. S. W. (opposite to the direction of rotation of the} 1 15 . t d . was regIs ere 
Anemometer-cupt) ..•...••.•........................... , .. 

Be::sy~~~~i~~. ~'~:~'.~'. ~i.~ ~~~ ~~~~ ~~~e~~~o.n. ~~ ~~~.~~~~~~~~e.r~} 0'97 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 B 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 smaner 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 glol?e under the receiver. When ful1, the bucket faUs 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 iInperfect 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 

/2 
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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 4i inches 
above the ground, and 193 feet 2t inches above the mean level of the sea. It is a 
simple cylinder gauge, 8 inches in diameter and about 50! inches jn ar~a. The height 
of the cylinder is 13i inches; at the depth of 1 inch frOlTI 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 Ii inch in length; 
! of an inch of this tube is slightly curved, and the remaining i of an inch is bent 
upwards, terminating in an aperture of i of an inch. By this arrangement, the last 
few dropA 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. j 

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, 
froIn which it is poured into a circular vessel, the diameter of which is 3! inches; and 
therefore 3'4 inches of this corre~ponds 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] 0 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 J 00 square inches. The 
collected water faUs 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 



RAIN GAUGES; ACTINOMETER; ELECTRICAL A.PPARATUS. 

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 Inotion 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 
gaugl, 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 Magn~tic Observatory, and 156 feet 6 inches 
above the mean level of the sea. 

The seventh and eighth gauges are placed neal' 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 22h daily; in addition, Crosley's gauge 
and No.8 are read daily at gh 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 Inade by Messrs. N egretti and Zambra ; No.4 by 
Troughton; N.o. 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 Obse1'vations, 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~extellsion in 1862) ; 
and the Fixed Apparatus, which is mounted in a projecting window in the ~nte-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 t.he 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 flanle 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 0·1 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 nliddle, is supported in a horizontal position, its ends being fixed in pieces 
of wood projecting downwards from the roof of the window.N ear to each end is placed 
a small gas-lamp, whose chimney encircles the glass, and whose heat ke~ps 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 ~hich 
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 Galvanolneter, 

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 furnished with a graduated ivory scale, whose radius iI 
2 Paris inches, and it is graduated into half Paris lines. In the original construction 
of these instruments it was intend.ed 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. 
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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 haR seldom been affected till Volta 2 has risen to above 100 divisions 
of its scale. 

The sp~rk 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 nlade by Watkins and Hill; it is placed in connexion 
with t.he 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 inRtrument 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 se\ying 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 hy 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 t.o 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 nat ure of the 
indication represented by the deflection of the needle towards A or towards B will be 
ascertained fronl 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 cif the Tables cif 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 
c01;responding 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 
therrnometers. 

The difference between the luean temperature for the day and the mean {or 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 Anemonleter 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 22h (lOh A.M.). 
The register of rain is read at gh 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 res,ults, 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 Elec'tricity and "r eather, 
the following remarks are necessary:-The day is divided by columns into two parts 
(from midnight to noon, and from noon to nlidnight), 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 :-

g cur. denotes galvanic currents 
m moderate 
N 
p 

negative 
positive 

s denotes strong 
sp sparks 
v variable 
w weak, 
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The duplicati~n 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 N onlenclatur~; the 
figure denotes the proportion of sky covered by clouds, the whole sky being repre
sented by 10. The notation is as follows: 

a denotes aurora borealis 
CI 

CI-CU ••• 

CI-S 

cu 
cu-s 
d 
h-d 
f 
sl-f r-'. I. 

th-f 
fr 
g1m 
gt-glm .. 
h-fr 
h 
hI 
so-ha I •• 

1 
li-cl ... 
hI-CO _. 

lu-ha ... 
m 

ros 
n 

r 

th-r 
oc-r 
fr-r 

cirrus 
cirro-cumulus 
cirro-stratus 
cumulus 
cumulo-stratus 
dew 
heavy dew 
fog 
slightfog 
thick fog 
frost 
gloom 
great gloom 
hoar frost 
haze 
hail 
solar halo 
lightning 
light clouds 
lunar corona 
lunar halo 
meteor 
meteors 
nimbus 
rain 
thin rain 
occasional rain 

frozen rain 

h-r denotes heavy rain 
shs-r showers qf'rain 
c-r continued rain 
c-h-r continued heavy rain 
m-r misty rain 
fr-m-r frequent misty rain 
sl-r slight rain 
h-shs heavy showers 
fr-shs frequent showers 
fr-h-shs frequent heavy showers 
li-shs light showers 
oc-shs occasional showers· 
sq .... squall 
sqs squalls 
fr-sqs frequent squalls 
h-sqs heavy squalls 
fr-h-sqs frequent heavy squalls 
sc 
Ii-sc 
81 
sn 
s1-sn 
s 
t 
t-s 
v 
w 
st-w 

scud 
light scud 
sleet 
snow 
slight snow 
stratus 
thunder 
thunder sioT'ln 

•.• variable 
w1:nd 
strong wind 

The foot-notes show the means and extremes of readings, and their departure iu 
each month from average values, as found from the preceding Twepty-two Years' 
Observations; those relating to Humidity have been calculated from the Second 
Edition of Glaisher's Hygrometrical Tables. 
GR~NWICH MAGNETICAL AND METEOROLOGICA.L OBSERVATIONS, 1863. g 
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§ 25. Details if the Chemical Operationsfor the Photographic Records. 

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

CHEMICAL PREPARATION AND TREATMENT 011 THE PHOTOGRAPHIC 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 expre,ss.ly 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. 

,orhe sheet of paper is pinned by its four corners to a horizontal board. Upon the 
paper, a sufficient quantity (about 50 minims, or -Is 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 th~ough 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 Sil~er in one ounce of distilled water. In hot weather a few drops of 
Acetic Acid are added. 
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Then the. fonowing 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 lllirror, 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. 

rrhe 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 
Iodide of Silver is removed. After this the sheet is washed repeatedly with watel, 
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. 

CHEMICAL PREPARATION AND TREATMENT OF THE PHOTOGRAPHIC 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 th~t no air 
bubbles remain between the paper and the" solution; this may be prevented by slight 
pressure over the sheet by nleans 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 Dumber 
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 Q[ Light. 

The solution required for this purpose is as follows: 
'ro a filtered solution of Nitrate of Silver, (made by dissolving 50 grains of 

Crystallized Nitrate of Silver in one ounce of distilled water,) some str.ong 
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 ,3. Secondary. 

Third Operation.-. Formation if the Photographic Copy. 

A sheet of the paper so prepared is placed in a printing fraInt: 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 an<l 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 sunshine, or one hour in clear 
daylight, is generally sufficient . 

. Fourth Operation.-. Fixing 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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}'or 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 sohition 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 all 
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 Secolldary IS in every respect the same 
as that of obtaining a Secondary from a Primary. 

§ 26. Personal Establishnzent. 

The personal establishnlent 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 usual1y been attached to the Department. 

GREENWICII 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 they are inferred from 
observations made ~ith the tel~scope in the ancient manner. The Symbol *** denotes that the magnet has bee~ generally in a state of a~itatio? The Symbol (t) 
denotes that the regIster has faIled between the preceding and following readinO"s. The Svmbol : attached to a tIme denotes that the readmg WIll apply equally well 
to a considerable range of time near that which is recorded. A brace denotesO 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 I 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". 30n,. January I to 4. The Vertical :Force Magnet was in the hands of Mr. Simms. 
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as as ~Q;rp as ~(1)"O as Readings as as ~(1)rp as ~(1)~ as Readings 
'~o~ as ..... '0 ~ oj 

...... ~ lV • ·""O~ ~ S s 
e~ ~E s 

(1).l=I ~ ~ S of ~.§ S ~,g t ~ S (1)~ ~ d ~.~ of 
~ ..... ~g:f ~8 e~t:1;j ~~ -38 ~~(1)~ ~~ t)~f::~ t)E-! Western 0(1) t: «I Thermo- t)E-! Western ~ Q) t: ~ t)E-« Thermo-
.~ ~ .~ "" ~-58~ 

..... ~ o (1) 0 ~ ..... ~ ..... ~ ..... ~ 
~O<lJ .~ ~ E) (1) 0 ~ ..... ~ 

~ ¢I ~ ¢I ~,.Qt)Q) ~ ~ meters. ~ cos ~ cos ~-5g~ ~ cos meters. 
~'O Declina- ~- ~ ..... § S 5'0 .... ~p. ~ ..... ~- Declina- ~- ~ .... §~ ~~ ~-
~w ~~ ~"O=~ (1) 0 (1) 0 (1) 0 .......... S ...... "O:::s~ (1)0 

~ 0 Q) (1)00 Q)OO 

~~I~~ 
(1)00 (1) if) ~ 0 Q) (1)00 ~~ ~~ C5g tion. C5~ ~rJJ~E-! ~ ... 

.~ .5~E-! ;.. ~ ~fJ tion. C5fJ o 00 • E-! &: ~ .~ !3~E-« CS~ C!:lC,i C)¢I ·C -g ~ ~ C!:l", . ~ >~ 
(1) (1) .~"t .:.. (1) "t ~ .:.. Q) tIl t:o > bI) (1) (1) 

~ 
"tfd .~ 

~ 
~b() bO 

~ ~ o ~::r::~ :a. > p..p...g ~ ..... '" ..... cos ~ ~ . o ~t:I:t<2 > p..:>.g ..... '" Ci~ ~ ""'" ~~ o::el I ~ o~ 
--_._------- . .----

Jan. 2 Jan. 2 Jan. 3 Jan. 3 
h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

14·49 20.53.15 21. 45 '1186 12.51 20.50.20 Ig.20 '1102 
14· 59 54.40 (t) 13. 8 50. 0 20. 0 '1106 
15.35 52.50 13.30 52'45 21.45 ' 1104 
16. 0 54. 25 13.56 48. 55 (t) 
16.57 51.55 14· S 50. 0 23.15 '1100 

17· 4 52. 10 14. Ig 52. 0 23.34 '1102 
17. 30 51.45 14. 31 52.40 23.59 ' 1096 
17,38 52.35 14· 42 53,45 
17. 51 51.45 15.37 52.25 
18.23 51.50 *** 
18.3g 52.30 17· 5 50.35 
Ig.56 50.40 17. 23 51.20 
20. 3 51. 5 17· 42 50. 15 
20.48 51.10 17. 58 51. 0 
21. 5 55,40 18. 17 57,45 
21.27 55. 15 18'48 51.50 

21·49 53.25 \ 19· 7 50.40 
22. 0 54. 35 *** 
22.21 54.45 21. 2 51.55 
23.51 5g.55 21.30 53.35 
23.5g 58.50 21.40 53. 20 

---- ------- ------- 2 I._54 54. 25 
Jan. 3 Jan. 3 Jan. 3 22.21 53.35 

O. 0 20.58.50 (t) I. 0 45 '0 22.35 55.30 
0.23 56. 0 1. 0 '1182* 3. 0 47 '0 23. 9 53.50 
0.52 57· 5 2.30 ' 1087 g. 0 47 '0 23.32 55. 0 
I. 5 56.20 2.56 'Iogg 21.40 45 '9 23.55 58. 0 
1.31 57,30 3.31 '10g6 23.5g 57.40 
1.57 57. 20 3,45 '1100 -------- --- ------- --- I-

2.24 56. 5 4· 6 'lOg8 Jan. 4 Jan. 4 Jan. 4 
2.3g 52.50 4. 15 '1103 o. 0 20.57.40 o. 0 ' 1096 8.39 48 '1 
2.54 52.35 4. 38 'log8 0.10 56. 0 0.51 'Iogg 2 I. 0 46 '9 
3. IS 55. 0 5.15 ' 1098 0.52 56. 0 I.2g '1105 

4· 7 54. 25 5.34 '1103 I. 8 58; 10 1. 51 '1 103 

4. 18 53. 15 6. 8 ' 1099 I. 26 55. 0 3. I '1105 

4. 31 53.50 6.37 '1103 2. 8 53.25 3. Ig ' 1099 
5, 27 51.20 6.55 'log8 2. 31 54. 25 3.35 ' 1098 
5.38 52.50 7. 38 '1103 3. 9 55. 5 3'49 '1081 
6. 20 51.30 7. 52 '1102 3.22 56. 10 4· 8 '1088 
6.51 51.25 8. 8 ' 1104 3.35 53. 5 4. 20 ' 1089 

7· 6 49. 20 8.29 '1°99 3,49 53. 0 4. 50 '1°99 
7. 56 52.50 8.38 '1101 4· 6 51.40 5. 21 '1102 , 

8.13 53. 0 g. 5 '108g 4. 26 52.50 5. 29 '1100 
8.27 49.40 10. 7 '1100 5.3g 52.50 5.55 ' 1104 
8.36 49. 20 10.45: 'log8 5.54 54. 20 6.26 ' 1099 
8,47 50.40 1 I. 14 '1105 6.22 52.40 6,45 ' 1099 
g. 7 47. 55 12. 15 '1087 6.32 53. 10 7· 7 '1081 

10. 9 52,20 12.36 ' 1095 6'49 51.45 7· 29 ' 1107 
10.25 51.30 Iz.51 '1088 7. 13 39'~0 7.42 '1106 
10.39 52.55 13~ 2 I '1105 7.40 50, 0 8. 8 '1086 
10,52 52. 0 13.53 '1100 '7. 53 49. 35 9. 15 '1100 
II, 0 52.30 14. 12 '1102 8.14 50.55 9'45 '1100 
I 1.40 4g· 2O 14. 32 'log7 g. 5 50.20 10. 17 ' 1094 
I 1.54 49. 25 14. 52 '1101 9. 27 45. 20 10.23 '1108 
12.21 45. 0 15.31 '1100 g,39 48. 15 10.40 '1101 
12.27 46. 55 17. 53 '1103 10. 6 4g· 5 II. 2 '1110 
12.35 51. 0 18. 10 '1108 10. 17 52.30 11.29 '1101 
12.41 52. 0 18.35 '1102 10'43 4g· 25 11.43 '1102 

I -. 

For the Horizonta~ and Vertical Forces, increasing readings deno~e increa~ing forces. 



(vi) INDICATIONS OF THE MAGNETOMETERS 

Western 

Declina

tion. 

Readings 
of 

Thermo
meters. Western 

Declina:.. 

tion. 

Readings 
of 

Thermo
meters. 

Jan. 4 
h m 

10.5g 
II. 7 
12.23 
12.53 
13. 10 , 
13'42 
13.58 
14. 50 
15. 9 
15,41 

o I II 

20.50.40 
4g· 55 
52.50 
50. ,~)o 
50.50 
54' 5 
52.25 
53. 0 

51. 5 
52.20 
*** 

51.20 

Jan. 4 
b m 

11.53 
12. 15 
12.28 
13.52 
14. 22 
16. 8 
18,47 
18.58 
19· 9 
20. 2 
21.22 
21.37 
21.50 
22.50 
23. 9 
23. 18 
23.22 
23.25 
23.5g 

'log8 
'log8 
'1101 
'1103 
'1100 
'1105 
'II 10 
'1108 
• I I I I 

'1108 
' 1107 
'1102 
'1117 
'1 I 12 
'1113 
'1108 
'1102 
' 1107 
'1108 

h m 

~~ ~~ 
~fo:>fo 
~~ ~~ 

o 
Jan. 5 
-h m 
11.23 
I I. 3g 
12. 9 
12.37 
13. 21 
13.30 
14· 4 
14. 50 
15. 5 
15.24 
16. 7 
16.39 
17'45 
18. 9 
18. 48 
19· 9 
20. 5 
20.53 
21.30 
21. 47 

011/ 

20.48. 15 
50. 0 
50.20 
51.55 
52, 10 
51.55 
53.30 
52.50 
51.35 
52.55 
52. 10 
53. 15 
52'45 
51.35 
52.40 
52'45 
51. 0 

53.30 
52.20 
50.45 

Ct) 

Jan. 5 
h m 

13.50 
16.30 
17.45 
18.20 
18.53 
20. 7 
20.45 
21.32 
22. 10 
22.50 
23. I I 

23.5g 

' 1096 
'1100 
'1100 
'1102 
'1100 
' 1099 
'1103 
'log8 
' 1095 
' 1097 
' 1092 

'108g 

h m h m o o 

17· 24 

18.53 
Ig. 8 
Ig.35 
20.31 
21. 3 
21. 33 
22. 2 
22. 10 
22.26 
22.53 
23. 8 
23.27 
23.35 
23.50 
23.5g 

52.35 
51.35 
51.45 
52.40 
53.35 
53.50 
54. 55 
54. 35 
55.45 
54. 35 
57' 0 

57. 0 

---1----- --- ---... ---.---- -----

54'45 
56.25 
55. 20 

___ -----1--- ---- --- ----1----1----
,Tan. 5 
o. 0 

0.57 
I. 17 
1.30 
1.40 

2. 0 
2. 18 
2.27 
2.38 
2.53 
3. 22 

4.42 
5. 8 
5.27 
6.13 
6.37 
6.50 
7. 8 
8. 8 
8.58 
g.22 
9·4° 

10. 2 

10. 10 
10.21 
10.37 
10.50 
I I. 0 

20.55.20 
55. 25 
53.55 
55,40 
55.25 
54. 50 
56. 0 

58.20 
57. 5 
57. 35 
53. 0 

55.50 
53. 15 
52.20 
56. 0 

48,45 
47. 0 

4 1 • 30 
53. 0 

52. 0 

4g· 55 
50. 10 
48. 20 
50. 0 

47. 55 
47. 10 
4g·45 
48. 10 
*** 

Jan. 5 
o. 0 

0.24 
0.40 

I. 0 

3. 0 

4. 55 
5.17 
5.39 
5.51 
6, 5 
6.18 
6.55 
7. 38 : 
8.20 
9, 8 
9. 30 
g,50 

10. 5 
10.17 
10.45 
10.59 
II. 8 
I I. 25 
I I. 37 
11.56 
13. 17 
13.35 

'1108 
• I II I 

' 1107 
(t) 

'Iogg* 
' 1073* 
'log3 
'IOg2 
'1°95 
'1088 
'log3 
'1083 
' 1070 
'lOg3 
'Iogo 
'Iogo 
'log5 
'1086 
'108g 
'1081 
'Iogg 
"log4 
'log6 
'Iogl 
'log3 
' 1087 
'1°96 
'1°94 

Jan. 5 
I. 0 48'0 
3. 0 49'0 
g. 0 50'5 

21. 0 46'5 

Jan. 6 

I. 0 

1.25 
1.56 
2. 14 

3. 14 
3.56 
4. 24 
4.40 

5.24 
5.37 
5,48 

6.53 
7. 18 
7. 27 
7. 52 
8. 5 
8.13 
8.36 
g. 2 

10.22 
10'47 
II. 9 
I 1.23 
11.37 
11.58 
12.25 
13. 2 

13.24 
1.3'4.3 
14. 20 
14·47 
15.24 

Ct) 
20.58'42* 

54'45 
54. 5 
56. 20 

*** 
53. 5 
55.30 
53. 10 
50.10 
55. 0 

53,45 
54·.35 
*** 

53. 10 
50. 15 
51. 5 
46. 20 
48. 0 

48• 20 
50.55 
4g·4° 
51.20 
50.25 
46,45 
47. 55 
46,45 
4g. 5 
47. 0 

50.45 
50'45 

49'40 

51.50 
51.30 
52. 5 

Jan, 6 
o. 0 

o. 15 
0.27 
0.43 
0.50 
I • .30 
2. 0 

2.40 

.3.22 

3.50 
4. 8 
4- 22 
4. 54 
5. 18 
5.35 
5,47 

6. 26 
6,42 

7. 13 
7. 23 
7.45 
8.10 
8.21 
8'47 
8.5g 
g.12 
9'4.3 
g.52 

10. 5 
10.25 
10 • .38 
10.58 
II. 17 

'108g 
°IO$S 
' 1089 
'log4 
·log.3 
' 1099 
'1101 
' 1107 
° 109 8 
*** 

'Iogg 
'1086 
' 1089 
' 1084 
'log4 
'1086 
'IOg2 
*** 

'log6 
'log3 
'1084-
'1088 
'1083 
'108g 
'1085 
' 1087 
'1°92 

'Iogo 
' 1092 

°logo 
'log3 
·log2 
'log4 
'log3 
'log8 

Jan. 6 
I. 0 47'9 
.3. 0 49'0 
9· 0 50'g 

21. 0 45'5 
22. 0 45'5 
23. 0 45'5 

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 n* denotes that the magnet has been generally in a state of agitati0!l' 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 wlll 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 FOl'ce was dislocated, and the difference of 
the numbers included by the brace shows the amO\1.nt of the displacement. 

.J anuary 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. . 



AT THE ROYAL OBSERVATORY~' GREENWICH, IN THE YEAB 1863. (vii) 

I 

.S ~ ~ Q3 .S~ 11 Q) I !:H)rQ 
I 

Readings 
~ ~ 

~~ 
.S.;~ ~ ~ 

Readings 
.~ 

Q) Q) .... 'O$Q) ~ I 

.=~ 
~.= 't) ... .=~ of .=~ ~..c:l"t) ~ ~~ ~-; ~ S S of 

-58 e~~E ~~t~ ~~ Thermo- 1~ 
~~t~ ~~ Thermo-

Western .Sl "'" ri:~te ... ~ "'" Western ~ 

:.s8~ .; Jg ~] g ~ .... "'" ........ ..c:l0~ ';l ~-5g~ .; ~ meters. 
........ meters. 

~~ ~~ ~ ... 8e- ~ ~ ~ .... §~ ~ ~ 

Declina- R- g 0 .... CS§s Ro ~~ Declina- 1=l'O ~ ..... I=l s ~J5 1=l'O 
~J3 %a5 ~~ ~ &i %00 l<iol)""" 

~oo R 0 ~ ~ -CS ~ ~oo l<ioi/l<i1rl ~OO ~ . ~ .~ ~~E-I t;~ tion. ~fa OI7l~E-; ~~ .~~~E-; ... R =d~~~ "'" R don. "'" R oUJ~E-; CBfJ ~~ • ~ 1:: ... t!:)", C!:I~ C!:I~ ·a~ .... E"" .... ~ ~ po: Eb 
~ ~ ~ a~.£ ~ 

1:: "" .... 
~ 

~ ~ > ~>cS ..... "" ..... ~ ::a ~ ~ ~lJ:I.£ ~ > ~>.s ~ ..... ~ ..... "" 
~ o~ 0 o~ o~ 

Jan. 6 Jan. 6 Jan. 7 Jan. 7 
h m 0 I 1/ b m h m h m 0 0 b m 0 I 1/ h m h m h m 0 0 

15.46 20.49.45 12. 2 ' 1099 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 19'45 ' 1107 
17. 33 51, 15 13.19 ' 1092 23.36 56,20 20. 7 '11 I I 

••• 14· 5 ' 1089 23'44 55.35 20.25 ' 1107 
18. 19 48. 30 14. 22 ' 1093 23.59 56.50 20.50 ' 1099 
18.28 49· 0 15. 0 ' 1092 2 I. 2 I ' 1094 
18.55 48. 15 15. 22 '1097 23. 8 '1105 
19. 51 49.40 15.30 '1095 23. 24 ' 1109 
21,34 50. 0 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. 0 ••• Jan. 8 Jan. 8 Jan. 8 Jan. 8 
22.53 54· 5 18.23 '1106 o. 0 20.56.50 o. 0 '1106 (t) o. 0 44'0 
23.22 52. 10 19· 7 '1101 I. 3 20.56.35 o. 8 '1106 2.30 '01 990 I, 0 45 '0 
23.59 53.20 19. 39 '1103 I. 21 21. 0.40 0.17 '1101 3.30' ' 01 967 2. 0 46 '0 

20.30 '1°97 1.36 2 I. 0.35 0.54 '1103 4. 20 '018 95 3. 0 47 '2 
21.23 ' 1094 2. ° 20.56,45 Ct) 5.30 '01860 9· 0 49'9 50'7 

. 21.37 ' 1098 2.59 53.35 1.39 '1°9 1 5.59 '01857 21. 0 43 '0 44'0 
21.58 '1°95 3.22 56. 0 2.23 '1100 8. 6 '01 737 
22. 2 ' 1087 3.34 54. 5 2.38 ' 1107 10. 4 ' 01667 
22. 8 ' 1095 3'43 58.50 2·49 '1105 10.25 '01690 
22.53 ' 1093 4· 0 46. 35 3. 6 '1106 10.41 '01685 
23. I ' 1097 4' II 52.35 3.20 '1108 1 I. 38 '01 700 
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 '01807 
23.59 ' 1097 5.23 2 I. I. 0 3.52 ' 1076 17.45 '01 9 17 

---- ------- ------- 5'43 20.57· 5 4· 5 ' 1097 ,g. 4 '01 977 
.Tan·7 Jan. 7 Jan. 7 5.54- 52.25 4. 20 ' 1107 21·4-4 '02035 
o. 0 20.53.20 O. 0 ' 1097 o. 0 45 '5 6. 8 51.20 4. 39 '11,07 23.59 '02050 
0.38 54. 15 ••• I. 0 46 '0 6. IS 54. 20 4. 54 '1102 
I. II 53. 0 0.32 '1101 2. 0 47'0 6.39 47. 30 5. 19 '1106 
2. 6 53.35 I. II '1100 3. 0 47'5 7· 2 47. 25 5.27 ' 1097 
2.53 50.50 1.58 '1101 6, 0 49 '2 7· 17 44· 0 5.35 '1101 
3.21 52.30 3. 9 ' 1094- 9, 0 48 '7 7. 38 23.35 5.50 ' 1090 
4. 13 50, 15 4. 29 '1102 12, 0 46 '5 7. 50 31. 10 6. II ' 1092 
5, 6 49· 0 5, 17 '1102 2 I, 0 43 '0 8. I 35,40 6.32 ' 1071 
5.51 49.40 5.37 '1105 22. 0 43 '0 ••• 6.53 '1081 
6.28 49· 0 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 '1°97 
9. 36 49. 20 6.58 ' 1099 9· 6 45. 35 8. 7 ' 1077 
9. 54 46, 0 7. 24 '1102 9. 20 44· 5 8. 18 ' 1071 

10.24 48. 15 7,51 ' 1099 9. 37 45. 0 8.38 ' I07i 
10.39 47. 20 8.38 ' 1096 10. 5 31.40 8.55 ' 1077 
12.22 49. 10 9. 12 ' 1097 10. 9 26.35 8,58 ' 1084 
13.17 48. 15 9. 38 ' 1093 10. 18 24,30 9. 15 ' 1078 
13.54 I 48. 55 10, 8 '1102 10.28 33. 5 9. 26 '1083 
14· 4 47. 20 10.29 ' 1097 II. 2 46,45 9.40 '1°77 
14,15 47. 55 10.42 ' 1099 ••• 9. 51 '1°75 
15,42 43.45 II. 8 '1°95 12.39 49. 10 10. 5 '1063 
16. 9 46. 15 I I. 40 '1100 13. 7 47. 10 10.24 '1°97 
16.32 45. 25 13.28 '1°98 13,42 49, 5 10·47 'IOgI 
17. 37 4g· 30 13.52 '1100 14· 3 46. 5 11. 12 'I08g 
18.21 50. 0 14. 13 '1 II6 14. I I 46. 20 I I. 21 'Iog3 

•• * 14. 27 '1115 14·47 41• 0 ••• 
Ig.54 48.45 14. 50 '1102 15. 22 44. 25 12.35 'log3 

20.551 4g· 5 15.30 '1100 

11

15

.

36 44. 15 12.50 'Iog6 
••• 17.45 '1101 15.52 47. 25 **. 

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



(~i) INDIOATIONS OF THE MAGNETOMETERS 

c> c) 
=Q)"O c> .S ~ 'i c> c> Readings .S ~ 'g c> .S~] ~ Readings .,... '0 C1) a) c) c> c) c) 

.,d'§ .d .§ 
Q) ,J:I "t) 1-0 

.d .~ Q).d"t)!:; .,d.§ of 
.d'§ .ct .§ 

Q),.c; ~ 1-0 
.d'§ 

Q),J:I c,) ::I 
.,d.§ of 

.~ E-I Western .~ E-I ~~t~ .~E-i l:~;::~ .~ E-t Thermo- .• ~E-i Western .~E-i ~~;::~ .~E-i e~t~ .~ E;: Thermo-

~~ 
RQ)OI-o o Q)I-o 1-0 ~Q)~I-o 

~ 1-0 ~I-o ~.;:l8~ ~I-o meters. ~ 1-0 ~~ ~ 1-0 ~.s8~ 
§~ Declina-

~..sg~ s::!! = d =~ ~..sc,)~ = d s:: d meterS'. 
Q) 0 +' .... ::I S Q)O ~<s § ~ CJ'O 

~~ 
Q) 0 Declina- Q) 0 1:j .... § S ~'O ~~§~ Q)'O 

~oo ;::00 s:: 0 Q) ;::00 ;::00 t;:;j~ 2:: 00 ~oo ~oo t;:;j+l r:z;j~ 
tion. ~§ .§ en ~ E-t .3 $ ~ E-t ~~~8 1-0 00 

.~~~E-t 
~§ ~§ ~§ • = t>6b c.!:l§ tion. ~§ "§ ~§ 

.Q) 

Q) 1-0 1:: • 1-0 ;... 1-0 .1-0 ~bO -;:: 1:: • ~ ;... d .1-0 ~~ t>S1 
Q) 

~ ~~.;z ~ > ~>CS CJ .... d .... d CJ 
~ ~ a~cS 

Q) > p..>c2 ~ 

::;;: ~ ~ o~ o~ ~ ~ ~ 
.... d o~ o~ 

Jan. 8 Jan. 8 Jan. 9 Jan. 9 
h m, 0 I 1/ h m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

16. 12 20. 47. 5 13.41 ' 1091 14 .• 55 20.50.45 10. 13 ' 1094 
*** 14. 15 '1 123 15. 10 51.25 10.23 ' 1087 

17. 33 51.55 14·49 '1103 15.22 55. 0 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 I I. 5 ' 1098 

19. 39 49. 20 16. 6 '1115 16'42 49. 35 I 1.58 '1103 

*** 16.21 '11 15 17. 15 49. 20 12.43 '1105 

21.52 50. 10 16 . .31 '11 18 17. 38 50.40 12.52 '1102 

22. 7 51.55 16,49 'Il 17 18. 9 50. 5 13. 9 ' 1104 
22.51 50. 15 17· 17 ' 1104 18.39 51. 15 13.28 '1108 

23.20 52. 0 17. 25 'II08 20. 9 50. 5 14· I: '1106 

2.3 . .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 'I I 12 

19.46 '1106 20,43 51. 15 15.33 ~I 125 

20. I I 'II02 21·44 51. 0 16. 6 'II 12 
20.22 '1105 22. 14 52.55 16·44 ' 1107 
20.45 '1102 *** 17· 7 'III4 
2 I. 8 ' 1096 23. 5 52.25 17. 30 'I I 17 

21·47 ' 1098 23.23 5.3.40 18.23 • I I I I 

*** 23.36 57. 25 18,35 'II 13 
22.53 ' 1092 23.51 53.45 19. 31 ' 1109 
23. 5 ' 1097 23.59 57. 20 20. 7 '1110 

23.59 '1102 *** 

---- ---- ~ -- 20.39 '1 II3 

Jan. 9 Jan. 9 Jan. 9 Jan. 9 *** 
I 

o. 0 20.52.40 o. 0 '1102 O. 0 '02050 I. 0 44'2 45 '21 
2 I. 7 ' 1107 

o. 6 52. 0 0.35 '1105 0,55 '02093 .3. 0 46 '9 47 '2 21.33 '1106 

0.27 52.55 0.4-3 '1103 (t) 9· 0 48 '0 47 '71 
* 'At * 

0·47 52.40 I. 4 '1105 I., 0 '02077* 21. 0 43 7 44'01 21.57 '1105 

I. 6 54·50 1.23: '1101 1.20 '02013 I 
22.43 ' 1096 

I. 18 53. 5 1,46 '1112 
1.43 r02010 23. 4 ' 1097 

I .. ;p 52.35 2. 6 · I I I I '01 952 
I 

23. 19 '1101 

1.52 54.45 2. J.3 '1 107 2.41 '01890 23.31 '1 lOS 
I 

3. 5 50.50 2.37 '1 I 13 4. 16 '01 785 
I 

23.45 ' 1098 

4·44 51. 5 3. 4 .[ 114 7. 53 '01710 
I 

23.52 '1103 

5.13 49·4° 3.16 '1 I 16 9. 15 '01722 23.59 ' 1099 

5.57 52. 0 3.33 'II 16 9. 2.3 '01 713 i --. --- ---- ----, 
6. 9 50 . .35 3.51 '111.3 10. 10 '01 727 

I 
,Jan, 10 Jan, 10 Jan.Io Jan. 10 

7· 8 49.45 4. 20 '1115 12.28 '01695 o. 0 20.57· 5 o. 0 ' 1099 o. 0 '01 938 I. 0 46 '0 46 '0 

7. 52 50. 0 4. 58 '11 12 15.27 '01 7 10 0.12 53. 0 0.23 ' 1099 0.56 '01 960 .3. 0 48 '0 47 '1 

8. 1.3 47·.30 5.23 . '11(5 15.52 '01688 0,28 53.50 0.39 '1105 2. 3 '01'9 25 9, 0 47'0 47'5 

8.32 46. 55 5,41 '1 I I I J 7.15 '01 750 I. 15 53. 15 I, I I '1 I 10 2. 17 '01 930 21.30 44'0 44'8 

9. 11 48. 30 5,49 • I I 12 23.21 '01 937 1.26 54. 35 2. 16 '1 I 10 2.57 '01 900 

9. 28 46. 20 6. 2 · 1102 2.3 . .35 '01 920 , 1.50 52, 10 Z.31 '1115 4· 5 '01820 
I 

9.45 40.45 6. 26 '1106 23.45 '01 940 I. 51 54. 15 2.45 '1 J08 5. ,j8 '01 780 

9. 54 42. 20 7· .3 · 1105 23.59 '01 938 2. 18 5z. 5 3. 4 °1 I 13 8.53 '01 775 

10. 7 40. 55 7. 13 ' 1107 2.26 53.50 3·47: ° I I 12 9. 21 '01800 

10.26 48. 10 7·.34 '1105 2.37 51.45 4. 25 ' 1094 9.40 '01 790 

100 47 4g·30 7.43 °1107 3. 15 50.40 4.46 °1097 10.21 '01820 

I I. 13 48 . .30 8. 19 'lOg8 4· 3 5.3.35 5. 8 '1 J08 11.55 '01 793 

12.37 49· 5 8.22 . 'log3 4. 39 51. 0 5. 17 °1099 12 . .38: '01 777 
12054 47. 55 9· 0 ' 1087 4. 57 48. 50 5.43 '1105 1.3. 17 '01 757 

13.30 50.20 9. 20 ' 1092 5. 25 49· 5 6o J 8 '1101 13.56 '01 775 

13,47 49,30 g.30 '1082 6. 9 52 . .30 6.33 '1103 19· 0 '01853 

14. I I 50.25 9·.38 '1080 6. 22 51, 5 6.5.3 ' 1104 22. 18 '01890 

14. 22 49. 55 9.45 '108.3 6.56 51.55 70 13 '1099 23.59 '01877 

14· 42 51.40 9. 53 '1079 7,23 49. 15 *** I 
The indicatio~s are taken from the sheets of the Photographic Record,-except where an asterisk is attached to the number, in which instances 

they are mferred 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 ~nd following readings. 
The Symbol: attaclred 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 wns dislocated, and the difference of the numbers included 
by the brac~ shows the amount of the displacement. 



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

<V <V . = <J.l rO <V =<J.l-O ci Readings <V <V s:I<J.lrO <V =<J.lrO <V Readings ';:g ~ ~ ..... '0 !'S oj ';:g ~ ~ .,... '0 QJ Q,) 

S S S 
<J.l,.t:l ~ S S of S S S 

<J.l,.t:l g.a s of 
~H 

,.t:l .... ~~~~ 
,J:j .... -5H ~E=i ..gE:i ~~~B -5E=j ,J:j .... 

Western IJE-t <:,)H <:,)~fo<'" Thermo- Western ~ ~ t::: d <:')H Thenno-.... ~ .... ~ 
~.s8~ 

.... ~ Z <!) 0 ~ .... ~ .... ~ .... ~ ~~8~ .~ ~ o <J.l 0 ~ .~ ~ 
~ d ~ d ~ d R-:sg~ ~ '" meters. ~'d ~ d ~-:s<:,)~ meters. 

~~ 
Declina- 1=l'O' ~ .... § S =- ~~ 1=1'0 Declina- =- - ..... \:l~ ffio _~§S s:I-

<J.l 0 .... .,8 <J.l 0 ~'S"5 <J.l 0 
~Cll = 0 C1) Q)rn ~o Cl) ~':I~ol 

~oo Q)Cll Q)oo. Cl)OO 

~':I~': tion. 1-1 = ~.~ ~fa 1-1 s:I tion. 1-1 = ~~ '" <J.l ~~ O~ ~oo~H <:,)oo~H ooo~H <:,) rJJ 'H 
~d .~ ~ .1-1 t! ~ .1-1 ;:ci6b>61 C::>d ~'" .~ ~ .1-1 '-2 ~~ 1-1 

• 6b • = 
Q) <J.l <J.l <J.l C1) <J.l <J.l C1) ~ '" >- ~ 
~ ~ ~ p.,ttl<S ~ > p.,><S ~ .... til .... d ~ ~ ~ p.,~<S ~ > p.,>-';:: ~ r<'l O~ O~ O~ O~ 

---
JlJ.n.lo Jan. 10 Jan. II Jan. II Jan. I I 

h m 0 I /I h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

7.48 20.48. 0 7. 57 ' 1104 6.54 2°·4g· 0 5. 0 'Iogg 14·.32 '01 760 
8. II 48. 35 8 . .30 'lOg8 7·50 .34.45 ~ h '1101 15.20 '01805 o. 10 

8.4-6 46. 50 8.37 • 1101 8. II 48. 55 5·.37 'log8 16. 0 '01830 
8.58 44. 25 g. 0 '1085 8.23 47. 50 5·49 'Jogg 17. 54 '01850 
g. 5 46• 50 g. 1.3 '1081 8.3g 45. 5 5.56 '1105 18.20 '01830 

. g. 31 47· 0 g. 22 '1082 g. 10 45. 10 6 .. 8 'Iogg Ig.22 '01857 
g.37 44. 35 9·45 '1053 9'42 4.3'45 6. 17 · I 103 20.50 '01850 
g.5.3 2g.35 g.59 '1058 10. 0 3g . .30 6·.37 'log5 fOl870 21. 0 

10. 5_ 22.50 10. 5 ' 1057 10. 12 48. 15 6.55 '1100 '01807 
10.16 27· 0 10. 17 '1°77 10. 27 47· 5 7. 1.3 '108g 21.45 '01800 
10.22 26. 0 10.31 '1°74 III. 7 51. 0 7· 24 '1100 2 1.52 '0 I 737 
10.36 35.30 10.52 · 108.3 I 12. 8 44·.30 7·.38 'log9 23. 18 '017g3 
10.54 42. 25 I 1.30 'lOg.3 13. 7 55. 10 7. 59 'l12g 23.59 '01 780 
Ii.58 4~t .35 I I. 5g 'IOg2 13.27 53. 5 8.24 'log7 
12. 9 48• 5 12.22 '1 II 2 13'45 55 . .35 8.52 ' 1104 
12.2.3 4g. 10 1.3. 2 · 1101 14· 9 52.55 g.22 'log8 
12.52 54. 25 14· 6 '1106 14·.33 4g. 25 g.32 '1 I 10 
13. 0 55. 0 14. 15 ., 102 15.26 51.55 9·44 '1108 
13.3.3 49. 10 If. 50 ' 1107 15.53 50. 20 10. 0 · I 131 
13.58 48. 25 15. 2.3 ' 1104 16. 8 51.50 10. 16 · 1112 
14· Ig 51.40 15.5g · 1107 16.24 50. 10 10.23 · I II7 
15. 8 51.20 16.48 · 1108 16 . .3g 53.35 *** 
16. 4 50. 15 18. 12 '1 I 14 17· 8 54,4° I I. 17 · 1102 
18. 17 49. 10 18,4° '1 I 13 17. 27 53. ° I I . .30 ' 1107 

*** 18.5g '1118 17. 58 55.35 12. 0 '1100 
Ig.23 50.50 *** 18.23 55. 15 12. 9 '1103 

19·48 4g·45 20. 2 · 1104 19. J 2 52.15 12.25 '1100 

20.3g 5,.25 20. 15 'log8 20.36 53.50 12.37 · I 103 
*** 20.36 'Iogg 20.51 57· ° 12.46 'log8 

2 I. 12 54. 15 20·47 ' 1089 2 I. 4 53.20 13. 7 ' 1107 
*** 20.56 '1°95 2 I. 15 55. 20 13.20 ' 1104 

22. 0 5.3. 0 *** 21.35 52.55 14· 7 '1113 
22. I I 51. 20 2 I. 22 '1088 2 I. 51 55.45 14. 17 '1 log 

23.39 54. 35 21.35 '1088 22. 17 53.35 14. 25 · I I 10 
23.56 57. 55 21.46 '1086 22.42 53,4° 14·.38 'IIOJ 
23.59 57. 20 2I.5g 'log4 23. 5 5°,40 14. 56 'log8 

22. 15 ' 1092 23.23 5.3,45 15. 7 '1105 
22. 24 '1°94 23 . .38 52.45 15.27 '1106 

Ct) 23.52 54. 50 15.51 '11 16 
---- ------- --- .-- -- 23.5g 54· ° 16. 10 · I I 10 

Jan. 11 Jan. II Jan. I I .Jan. II 16. 18 '1 I 14 
o. 0 20.57. 25 (t) o. 0 '01877 g. 0 45'046 '0 16.34- '1 I 13 

I ,.. 

o. 17 51.45 o. 9 ' 1092 0.59 '018g5 2 I. 0 40 '041 '0 16.52 'J I 16 

I. 2 5.3.35 0.45 '1106 I. 7 'olgoo 17· 0 '1113 

I. Ig 56. 0 0.5g ' 1104 2. 23 'oIg05 17. 36 · I 120 

I . .35 55. 5 I. 10 · I I I I 3. 3 '018g6 18.33 · I I 12 

1.4-5 56.30 I. 27 '1105 4. 15 '01g35 Ig. 1 I '1 I 16 

2. 3 54· 0 1.38 '1 107 4. 32 '01917 *** 
2.27 53.45 2. .3 'log7 5. 28 'oI8go 20.22 'log7 

2·44 51.40 *** 7· 3 '01847 20.27 '1°99 
.3.22 55. 20 2.52 '1 104 7. 51 '01845 20.40 ' 1076 
3.33 52.30 .3.30 '1°74 8. 13 '01820 21. 6 '1°96 

3.3g 51.35 3 .. p '1°77 9· 2g '01810 2 I. 16 '1°96 

3.55 42. 50 3'49 '1°74 9·48 'oI797 21 . .35 '1 log 

4. IS 41. 25 4· 0 '1086 9. 57 '01800 2 I. 4-1 '1102 

4. 35 47. 55 4· 8 '1081 10.14- '01 780 *** 
4. 50 47.40 4. 2.3 ' 1099 12.57 '01 775 22. 7 'log7 
5. 18 51. 10 4. 38 '108g 13.27 '01 740 22. 2.3 '1100 

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

. , T' GREI~NWICn OnsEHvATIONS, 1863. B 



(x) IN1>!CA'1'IONS OF THE MAGN~TOM:ETEnS' 

<Ii <Ii =<1lrd a) p<1lrd Q) Readings d ~ I P <1l,rd QS .S.a] f QS Readings 
.;]~ f _..-1 '0 ~ c3 .... '0 <1l • 

,.d .§ ,.d.§ .,c:.§ ~i ~ ~ .,c:.§ of e a <1l.,c: t) ~ 
,.d.S ~i ~a a 'of 

.SE-i .SE-i ~~<1la • sE-i .sE-i Thermo- .,c:'- ,.d .... ~ ~ ~ ::I '5,E=j 
Western ~<1lt::c:! ~<1l~f (,)E-i 

Western 
(,)E-i ~<1l~~ .SE-i ~ <1l'~ ~ Thermo-

~ $.4 ~ $.4 -oS g ~ ~ $.4 t~ meter:&. .... $.4 .- $.4 ~$.4 .... $.4 

p c:! pc:! =.::1 ~-B~~ It Q ~ c:! ,.d(,)(\) ~~(,)~ t~, meters. 

~~ Declina- ~'O .s <i-< § S <1l 0 <1l 0 = ..... Declina- ~~ 3: § S p '" -CS§s 
~w _<i-<=S ~w ~~ ~~ 

(\)0 <1l'O <1l 0 

$.400 po(\) 
.~ ~~~ 

(\)00 § 0 • <1l ~w til • <1l (\)00 ~~ r::=i~ 
Clp tion. ~p .§ JS~~ ~§ c.?§ 1Il~ >§, $.4 1=1 tion. CS§ .~ UJ ~ E-i c.?§ .s~~~ t5§ 

. (\) 

«l «l ~~> $.4 

C!:l", 'fa p.fa 
<1l 

~ 
$.4 ~ • $.4 <1l 

~ 
<1l 

~ 
$.4~ • $.4 

~ 
1:: '" • $.4 

~ ~tIl 
~ ~ l=I.~cS ~ P. 1=1. <S ~'" ~'" ~ ~ 1=I.::q cS ~ A,p. <S Ci~ o~ o~ C;~ 

Jan. I I Jan. 12 Jan. 12 
h m 0 I Ii h m b m h m 0 0 h m 0 I II h m h m h m 0 0 

22'.54 'log6 18.58 20.51. 55 15.30 '1103 
23. 5 '1103 '*** *** ,j 

23.28 'Iogo Ig.55 4g· 30 16. 10 '1 I I I 
23.53 '1084 *** 16. Ig '1119 

(t) 20. 23 48. 35 16.22 '1 I IS 
---- ------- ------- 20.37 54· 5 17. 22 '1108 

Jan. 12 Jan. 12 Jan. 12 Jan. 12 *** *** , 

o. 0 20.54· 0 (t) o. 0 '01 780 I. 0 42 '8 43 '0 21.42 50.20 17.45 '1 II I 
0.24 51.25 I. 0 'logS 3. 2 '01 763 3. 0 44'5 45 '0 22. 0 51. 0 17. 51 '1105 
0.40 51.35 I. 14 'log4 3.2g '01 732 9· 0 46 '5 46 '2 22. 10 53. 25 18. 4 '1 I IS 
0.54 55. 0 I·49 '1103 3.53 '01 740 21. 0 47'2 48 '0 *** ,*** 
1.21 53.40 2. 0 '1100 4. 26 '01 700 22.3g 53.30 18.53 .~ 116 
I. 50 55. 10 2.21 '1113 4.43 '01 710 *** 19. 21 '1105 
2. 0 53.30 2.32 '1 103 5. 14 '01665 23. 7 55.25 Ig.28 '1105 
2.3g 51. 0 *** 8. 0 '01563 23. 22 53. 0 Ig.38 ·1100 
3. 9 51.45 3. 8 '1 lIS 8. 8 '01573 23,43 57. 30 *** 
3.24 49·7.0 3.34 '1086 8.2g '015io 23.51 56. 0 20.18 ' 1095 
3.37 41. 25 3.56 'II 16 10.57 '01506 23;5g 59. 10 20.3g '1104 
3'49 38.20 4· 8 '1114 I 1.55 '01 470 *** 
4· 9 44. 20 4. 35 ' 1078 14. 18 '01 490 21. 10 'Iogg 
4. 26 41 • 5 5. 0 '11 15 14·47 '01 455 21.35 '1102 

i4· 52 24. 50 5. II · 1 I 16 16. 0 '01470 * .. * 
5. 13 41. 20 5.21 'log7 16'47 '01455 22. 8 'log5 
5.33 30.35 5.30 'log4 17. 33 '01 47° 22.24 'log6 
5,45 36.20 5,46 '1 II4 18.51 '01 460 22.32: ' 1091 

*** 6. 0 '1102 20.25 '01 460 22.50 "1089 

6.24 48. 5 6. 9 'logS 21. 27 '01 422 ' *** 
7· 5 4g. IS *** 23. 0 '01 405 23.25 ' 1054 
7. 23 45,45 6,46 'log6 23.5g '01 420 *** 
7. 29 47. 30 *** 23.5g ' 1075 

7.45 45. 35 7· 9 ' 1092 ------- --- ----
8. 0 38. 0 7. 22 ' 1094 Jan. 13 tTan.13 Jan. 13 Jun: 13 

8.Ig 51.35 7. 32 '1103 o. 0 20.5g.IO O. 0 ' 1075 o. 0 '01 420 I. 0,. 49'0 50'0 

8.30 46. 30 7·44 '1102 I. 8 54. 30 o. 8 '1080 3. 0 '01 450 .3. 0 50'0 50'7 

8.36 46. 50 7. 56. ' 1096 I. 23 55.25 o. 13 ' 1078 3.51 ' '01'415 , 9· 0 49'5 50'0 

8.5g 47. 25 8. 13 'II41 1.52 53.55 0.37 '1085 7. 12 '0:1343 , 21. 0 45 '5 46 '0 

g.37 46. 50 8.27 '1108 2. 9 55. 10 *** 9·42 '01354 22. 0 45 '5 46 '5 
10. 12 44. 30 8.35 'I I I I 2.40 52. )0 I. )0 'log2 10.50 '01390 23, 0 45 '8 46 'S 
10.30 47· 5 8'41 '1106 2.54 49. 20 1,24 'Iog8 II. 13 '01380 

10·49 45. 0 8.51 '1106 3019 47.45 *** I 1.49 '0'1403 

II. 2 48,45 9· 6 '11 13 4· 14 48. 30 2. I '1105 IS. 18 '01 465 

I I. 17 4g· 0 9. IS ' 1109 4. 35 50. 5 2.34 'Io,go 17· 9 '01 490. 
I 1.35 52.55 9. 29 · I I I I 5. 7 4g· 5 *** 19. IS '0'1540 

I 1.54 50. IS 10. 25 '1100 5.20 4g· 30 3.23 ' H09 20.54. '01560 

12.23 4g· 30 10.40 '1103 6,43 47. 20 *** 21. 15 '01585 

12.3g 47· 0 10.54 • 1 J 18 7· 7 49. 30 4· 19 '1106 22.27 '0162 7 
13.38 49. 55 I I. 13 ' 1107 7. 34 47. 35 *** 23.59 '01642 

14· 9 55.30 I I. 29 '11 18 7.45 47.45 5,47 'II 10 

14'45 4g· 35 I I. 55 • I I 16 7. 58 46. 20 5.54 ' 1107 
14. 55 50.50 12. 13 ' 1109 8.27 46'40 6.17 '11 07 
IS. S 49. 55 *** 8.52 48.45 6,30 'I I 10 
I5.3g 51, 45 13. I I ' 1104 9· 9 47.45 7. 23 '1100 

" 

15.53 54,55 *** g.34 48,40 7. 34 ' 1104 

16'41 47. 30 14· 3 '1105 9.48 45. 10 7·49 '1°99 
" 

17. 10 47. 25 14. 23 '11 IS 10. 3 49· 5 7. 57 '1101 
, 

i 

*** 14·49 '1108 10.28 34. 50 *** 
17. 38 51. 10 15. 4: ' 1109 II. 6 47. 50 8·. 42~ 'HoB- f.' ....... '. . ' .- ' l ' . 

17·47 48. 15 15. 9 '1105 I I. 26 43,30 9· I '1102 
*** 

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 bas 
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 weI! to a considerable range of time near that which is 
recorded. A brace denotes that at this time tho curve of the Vertical Force was dislocated, and the difference of the numbers included Ir. 
by the brace shows the amount of the displacement. 
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-- - - --. 

c) c) .S~~ . Q) 
.t:lQ)'tl 

~ Readings ~ ~ 
t:lQ)rt:j 

~. 
t:lQ)'tl ~ Readings .... '0 ~ ~ .~] ~ ~ ·r-4oS <t> 

S S Q) ..cI t) e.I a ~~ g 3 S of S ,.t:I'§ ~~ ~e ..c:I'§ of 
-a 8 ~8 ~~~E ~H r§8 ~~ g~t~ ~8 Wes.tern o o:S ~ t: o:S Thermo- Western t)t-I ~ Q) ~ f 

t)t-I Thermo-
.~ a .~ a ~-Bg~ .~ a o Q) 0 '"' .~ a .~ a .~ 11 ~Q)o~ ..... '" ..... '" 

Declina-
~..clt)Q) meters. ..cIt)<l) ~ 0:: Ro:Sg~ ~ o:S meters . 

t:I ...... t:I .... ~<g § S 
~ .... "'1=10.. ~- ~ ..... Declina- t:I 0 ~-I=1P-c t:I ...... t:I .... 

Q) 0 Q) 0 <l) 0 _'SpS <l) 0 <l) 0 ~~ p 5 q; 0 ~~p~ <1) 0 
Q)OO <1)if.J § . <l) fJJif.J <1)if.J .,;.: I"' 1l 

Q)if.J ~oo Q)if.J <1)00 .,;..</.,;;: 
~~ tion. ~~ l"I!$~E-i ~~ ~<D~~ O~ O~ tion. O§ ~!$~E-i O§ .S -e ~ t-I 

~ t:I 
<l): • t:I 

~ ... • t:I • ~ C!:lo:S ~ 6b >- ~ <l,) <1) ./: a . ~ <1) a . ~ <1) tI::. b/) >- bO <l,) <l) ./: a . '" Q) t:: o:S • ~ <l) 

~ ~ ~ P-ctI::<S ~ ~ p.~.g ~ tt.< o:S tt.< o:S ~ ~ ~ 0..tI::~ ~ ~ p.>oS ~ o~ o~ 0:::::1 o~ 
-~---- --- ---. ---~---.-- _._- -- -----

Jan. 13 Jan. 13 Jan. 14- Jan. 14- .Tan.l4-
h m 0 I 1/ b ru b m b m 0 0 b m 0 I /I b m b m h m 0 0 

I 1.4-7 20.4-1. 50 g.30 '1105 7.4-1 20.4-7. 10 8. 18 '1124- 22.4-0 '01610 
12.21 4-7.4-5 *** 7.4-5 4-5. 15 8.36 '1146 (t) 
13.3g 4g· 15 to.17 'log5 ' 8. 5 37. 10 g. 16 '1102 
14· 0 51. 0 10.26 '1100 8. 16 3g·4° 9·4 1 '1 log 

.** 10·47 'log5 8.27 35,40 10. 10 ' 1104 
14-. 51 50.35 10.56 '1102 8.53 50.35 10.4-1 '1 I 10 
15.30 53.55 I I. 22 'Iog6 g.13 46. 25 10.53 '1108 
15.50 55.30 1 t. 57 '1113 g.34 45. 10 II. 7 '1117 
16. 16 52.55 12. g '1106 g.52 47. IS I I. 16 · I I 14 
16.27 50.4-5 *** 10.23 44. 50 11.30: '112 I 
16.37 51. 4-0 13. 17 '1105 10·49 48. 55 I I. 40 'II I 8 

17· 0 50. 0 13. 26 '11 1O I 1.53 47· ° 12. 8 ' 1124 
*.* 13,40 '1105 12. 12 37. 35 12. 18 'I J 28 

17. 58 49. 20 *** 12.26 40. 50 12.48 ' 1109 
18.37 50.25 14-. 18 '1108 12.4-6 41 • 30 *** 
18.57 4g· 5 14. 30 '1105 13. 3 46. 10 13. 23 '1 120 
20. 9 49· 35 14· 41 '11°7 13. 19 51. 5 13,40 '1108 
20.25 50. 25 15. 8 'Iog8 13,40 46. 25 13.53 '1 I 15 
20.39 53. 0 15.58 '1106 14· 2 4g·45 14. 18 '1111 
21.25 50. 0 16.27 '1116 15. 6 51. 15 14. 33 · I I 14 
21.37 51. 20 16.38 'IlI4 15. 21 49. 10 14·44 · I I I I 
22. 7 4g. IS 16.54 "1119 15.59 48. 20 15. 19 • I I 12 
22. 20 51.35 17.45 ;. I II 2 16.24 51.45 15.3g 'II 15 
22.48 51. 0 17· 59 '1 I 14 16.54- 52.50 16·47 'I 110 
23. 3 52.30 *** 17· 3 54· 0 17. I I · I I 15 
23.36 51.35 19. 31 '1115 17. 26 52.50 17. 31 '1114 
23.59 50.10· 19. 50 '1112 **'k: 18. 10 '1120 

20. 2 '1112 18.53 50. 15 18.25 'Ill7 
. 20.4° '1081 19. 26 52. 5 18.39 'II 19 

*** 20. 8 50. ° 19· I 'I II7 
21.30 '1°98 *** 19. 24 · I 121 
2 1.42 ' 1098 21.36 49·4° 20. 7 'II 12 
22. 5. '1105 21.40 50.35 *** 

*** 21. 54 48.45 20.53 'II 12 
23.33 '1°99 22. 17 50.55 21.45 'Iog3 
23.51 'log8 22.28 49.40 22. 10 '1106 
23.59 '1101 22.37 53.30 *** 

---- -- -- 22.54 53. 5 23. 9 '1°97 
Jan. 14 Jan. 14 Jan. 14 Jan. 14 23.36 56. ° *** 
o. 0 20.50. '10 o. 0 '1101 O. 0 '01642 0. 0 4.6 '047'0 23.45 54. 35 23.5g I '1100 
O. 8 52. 5 0. 7 '1103 2. 15 '0166+ I. ° 46.0147 ·0 23.59 56. 5 _I 
0.12 53.55 I. 3g '1105 4. 16 '01615 2. 0 47'548 '0' ----- --- ---- ---- ._-

0.19 53. 0 2. 0 '1100 4.40 '015g3 3. 0 48 '049 '01 Jan.I5j .Jan. J5 Jan. 15 Jan. 15 
1.21 52.45 *** 4. 58 '015go ·6. 0 49 '1149 '0: o. 0 '20.56. 5 o. 0 '1100 CD O. 0 45 '0 46 '5 
I. 41 54. 20 2·47 ' 1107 6.57 '01490 9· 0 47 '548 '0' 0. 27 55.50 o. 9 · 110 I 0. 10 '01600 I. 0 45 '8 47'0 
1.54 53.30 3. 4 '1106 8.14 '01465 12. 0 46 '6146 '8, I. 5 54. IS *** 2. 8 '01585 2. 0 47 -5 48 '0 

~** 3. 6 • I II I 8,43 '01 465 21. 0 +3 'gl"l+ '5: I.3g r:.'" 
° 

2. 0 · I I 13 5.26 '01 435 3. 0 48 'Q 48 '5 ,)::>. 

2.59 51.35 3. 15 '1110 9. 15 '01 440 22. 0 44 '3145 '0
1 

1.5+ 53.50 *** 5'48 '01 438 9- 0 48 '0 47'6 
4, 9 48. 0 3,41 • II I I 9'40 '01 463 23. 0 44 '8145 '4

1 3.·53 48. 35 3. 24 '1115 6. 40 '01 4°0 21. i 44 '1 44'5 
4~ 18 48. 35 4. 20 'J 106 10.42 '01 480 4. 22 43,40 3.31 '11 12 6'49 '01 403 
4. 28 46. 35 4.4-2 '1086 12.45 '01 473 4.42 44· 5 *** 7· 19 '01380 
4. 50 3g'25 5.27 • I III 13. 2 '01 488 4. 50 46. IS 4· 14 '1 [07 7. 26 '01380 
5. 9 43. 0 5.40 '1108 I,~. 48 '01 485 5.25 43. 30 4·49 '11 18 7. 57 '01356 
5.22 43: 0 *** 16.36 '01555 5,41 4°· 0 4. 55 '1117 rOl350 
5.51 49. 25 7· 5 ' 11 °9 17. 26 '01557 

1 
5.58 45. 35 5. 6 • I I 18 

8.5g 
'01 455 

6.13 49. 55 7. 32 '1112 fOl654 6.37 47· 0 5.22 · I I 13 12. 12 '01 465 
6.36 48. 50 7. 51 : ' 11 °7 

21. 10 '01563 6.50 5.37 17. 59 '01566 4 1. 0 'Iog9 
7. I2 48. 55 8. 13 '1125 22. 0 '01600 7· 6 45,40 5.55 '1112 21. 5 '01605 

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

-.mE+- - ~aer.. 
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(xii) 

Jan. IS 
h m 

7. II 
7. 28 
7. 56 
8. 8 
8,'23 
8.35 
8,45 
9. 8 

Jo.23 
I 1.36 
12. 7 
12.36 
13.34 
14. 5 
14. 23 
14. 37 
15. 2 

15.39 
16. 2 

17· 4 
17. 26 
18.41 
19· 9 
19. 37 
19. 53 
2 I. 2 I 

21.42 

Western 

Declina

tion. 

2~, 45, 's 
37, 10 
47. 25 
46. 10 
47.45 
46. 55 
48. 50 
47,55 
48,45 
47. 55 
49' 10 
48,45 
49' 0 
50.25 
50'45 
53. 0 

49. 50 
5'1. 2 5 
49,40 
49'40 

50.50 
51. 25 
52.25 
51.30 
52. 5 
48. 35 
48. 30 

(t) 
50. 0 
50.25 

Jan. 15 
m 

6. 8 
6.24 
6·44 
6.55 
7. 18 
7. 34 
7.45 
8. 0 

8, 12 
8,22 

8.35 
8·47 
9. 13 
9.42 

10. 13 
10.20 

10·47 
I I. 14 
I I. 25 
13. 15 
13.54 
14· 9 
14. 16 
14·47 
16.51 

17. 31 
18. 0 

18.26 
19. 15 
20. 3 
20. 22 
20.43 

I Jan. IS 
h m 

• I I I I 

'1 117 23.35 
'1106 23.59 
'1 122 
'1 119 
'1138 
'1136 
'Il I 8 
'1 I 19 
'11 12 

• I I 16 
'1113 
'11 17 
'1 I 13 I 

'1 I 18 
'1116 
*** 

'1120 
'11 17 

• I 121 

'1 I 20 
'1123 
'1120 
· I 121 
'1 I I 8 
· I 124 
*** 

• I 121 

'1 124 
'1123 
'II26 
· I I 18 
'II20 
'1 I 16 

(t) 

INDICATIONS OJ!' THE M.AGNETOMETERS 

Readings 
of 

Thermo
meters. 

~ ~ E~]~ ~ E~]~ 

.g ~ W estern ~ ~ ~ ~ ~ i ~. ~ ~ ~ ~ g 

.~ :d '~:d ~.s ~ ~ '~:d ~] g ~ 

" , 
Readings 

of 
Thermo
meters. 

~ ~ I~·~ j~ D:~~~~a- ~~ i;~~ l~ I ~~!g 
~ ~ I t ZJl ~ ~ .§ ~ p:j .~ C).£ ~ . ~ 
o ~ 0 ~ ~ ~ ~ - ~ ~, > p.> oS 

----- - i---- II-~-~-----if-----;'---- ----;'-----:----'-----;'----. 

m I' 0 0 J :;n. ,~ 6 
0 I /I J ;n. ~ 6 

(t) 
'01550 
'01533 

h 

7· 23 20·44· 45 9· 9 
7· ,36 46,40 9· 39 
7.47 4 5,45 10. 6 
8. I 47. 5 10. 18 
8. 14 45.30 1I. 6 
8.28 46'4511.20 
9.37 47· 50 11.47 
9.51 46. 35 12. 9 

10. 14 46. 0 13. I 

10.37 47· 40 
10.53 42. 0. 

I I. 5 43.35 
1 L 2 I 43. 25 
12. 4 46. 5 

. 13.22 
14· 4 
14. 23 
14. 54 
15. 4-2 
15.59 
16.54 
17. 53 
18. 4 
18.37 
18.53 
19. 8 
19·.39 
19. 53 ' 
20. 24 

22. 20 

23. 12 

*** 
49. 30 
46. 35 
50. 5 
A.6. 0 

50, 0 

52. 10 
4 8. 55 

20.57. 35 
21. o .. 0 
20.55.35 

54.45 
53. IS 
53,45 
50.40 
49. 30 

*** 
49. 55 
*~!* 

13,49 
14. 1 

14. 22 
14,36 
15. J 

15.21 
15.55 
16.56 
17. 20 
18. 5 
18. 15 
18.56: 
19.43 : 
20. 3 
20.36 
21. 25 
22.29 
23. 14 
23.59 

· 1112 
'1112 
'I1 IS 
'11 14 
' 1127 
'1 122 
'1 127 
'I 120 
'1 I 18 
*** 

• I 121 
'1126 
'1 I 12 
• I I I I 

~. 1136 
'1135 
'1125 
' 1134 
' 1127 
'1 127 
'1125 
'1132 
• I II I 

'1115 
'1113 

'1116 
'1102 
'1 110 
'1113 

h m h m o 0 

---1·-----·1--- ---- --- ---- --- ---- 23.40 
23.59 

51.30 
**.* 

54. 0 

52. 5 Jan. 16 
o. 0 20. 50. 25 
0.43 53.20 
I. 2 53. 0 

1.21 54. 15 
2. 9 49. 20 
2.37 51. 0 
3. 0 51. 5 
3. 9 49. 30 
3.36 50.20 
4.29 48. 35 
4.42 46. IS 
5. 16 46.30 
5.30 48. 5 
5.39 46. 50 
5.43 48. 0 

5.54 45. 0 
6. 15 27· 40 

6.49 42. 45 
6.57 43. 15 
7. 7 46. 40 

7. 15 46. IS 

Jan. 16 
o. 0 

J. 7 
I. 45 
2. 8 
2.37 
2.56 
3.43 
4. 28 
5. o· 
5.30 
5.56 
6. 8 
6.33 
6.57 
7. II 
7. 2 4 
7. 30 
7·44 
8. 0 

8. 9 
8.24 

Jan. 16 

• I I 14 o. 0 

'lII7 2.12 
'1108 4.39 
'1108 5.59 
'II 18 6. 14 
'1122 6.48 
'1120 10.51 
• I I 18 13. 44 
'1109 14. 17 
· I I 14 14. 35 
· 1106 15. 0 
'1097 15.57 
'1136 16. 48 
'1105 18. 3 
'1097 18.20 
'1096 20.25 
'1100 23. 40 
' 1097 
'1102 23.59 
' 1099 
' 1104 

'01533 
'01551 
'01 423 
'01390 
'01 4 10 
'01377 
'01335 
·01353 
'01345 
'01360 
'01347 
'01370 
'01370 

'01 413 
'01 408 

'01 480 
'01560 

en 
'01540 

Jan. 16 
1.046 '047'0 
3. 0 47'247'8 
9' 0 47'547'3 

21. 0 4,' '544 '01 

___ -.----1-·-- ___ - ---,----1--------
Jan. 17 

o. 0 20.52. 5 
o. 4 51. 45 
0.28 56. 10 
0.39 54. 35 
0.51 55. 40 
I. 10 53.30 
I. 35 54.55 
2. IS 50.40 
2.36 51. 5 
3.56 48.50 
4. 24 49. 25 
4. 54 48. 30 
8. 9 48. 10 
8,45 49. 0 

9. 23 39. 25 
10. 7 47· 40 
10.13 46.45 

*** 
I I. 12 

Jan. 17 
o. 0 

0.30 
0.48 
1. 3 
1.35 
1.45 
2. 8 
2.4 1 

3. 17 

5. 7 
6,40 

7. 8 
8. II 
8.46 
8.56 
9. 17 
9· 27 

10. 17: 

'1113 
• I I 12 
'1 I 12 
'1106 
'1 I 16 
· I I 12 

Jan. 17 
o. 0 

I. J 8 
I. 30 
2. IS 
4. 36 
6.35 

'1118 9.14 
'1 I 17 11.33 
'1122 14,18: 

;\1** 18. 2 

'1130 20, 7 
'1122 23.15 
'1124 23.59 
'I I 17 
'II20 
'1 I 17 
'I 120 
'1125 
• I I 19 

'01540 
'01530 
'01540 
'01510 
'01355 
'01300 
'0}265 
'01270 
'01365 
'01577 
'01620 
'01630 
'01624 

Jan. 17 
I. 0 46'547'0 
3. 0 47 '548 '0 

9. 0 47'847'3 
23.10 44'045 '0 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 OBSERVATOUY, GREENWICH, IN THE YEAR 1868. (xiii) 

=CII't:j =<I.l"t:! I Readings 
=Q)"t:! .S ~ i Q) Readings 

Q) Q) .;;;]~ ~ cD · .... 0 ~ cV cD cD a.l ·~o ~ ~ Q) ~ a s S ,.t:Ic:.l:" a of ,.t:I.§ ,.c::.§ CII,.c: c:.l:" 
,.t:I.§ <I.l ~ ~ Ei of 

~~ Western ,.l:l .... ~~~E ,.c: .... ~~~E ,..c:: ..... 
Tbermo- .~E-4 

~~~E ,.c:: .... 
Thermo-c:.lE-4 ~~g~ .5l E-i ~ ~ S f! c:.lE-4 .~E-4 Western ';::l~t .S:iE-4 ~<I.lt:~ .~E-t 

,,; J.o .t. ~ ~ J.o .~ J.o I .m~ter~ •. ~Jg 
~ :.. ~ ~ ~-:3g~ ~ :.. meters. 

=~ Declina- d- -+>=Q.. =~ ~ ... g~ 
=~ = c.s - ... gQ.. = ... ~"S§~ 

=~ ----
<I.l 0 <I.l 0 ~ .... = S <I.l 0 .... :::6 Q./ 0 C1I 0 Declina- ~o ~<t:i ~ ~ <I.lo <I.l 0 

";ol r'" (1)00 tion. j:!oo = 0 C1I ~oo ]~~~ ~a.J ~>ll~t 2:!oo I-IZl ~1Zl ~oo 
:.. = 22~E-4 0d don. c!:>= 22~E-i O~ .:: '" ~ E-i Cl= ~~:> ~J) o ~, c!:>~ c!:>= 'i t .:.. c!:>= • = •. c:: t: t . :.. 'j:; ~ • I- c.s '" 1= ~ :> b.O ~ '" 'g atti c8 

c.s 
<I.l <I.l ~ Q.,=.s <I.l > s':>.s C1I C1I Q./ Q./ > !:>~ Q./ 

O~ O~ ~ 
~ ..... ~ ............. C':I 

~ 
0-( 

~ :a 
'"" ~ ,.,.. lo~ 0;;; '"" ~ 

,Jan. 17 Jan. 17 I Jan. 181 
h m 0 I II h m b m h m 0 0 h m () I 1/ h m h m h m 0 0 

11.29 20.47. 10 II. 8 '1125 23.52 '1°99 
11.4° 48. 0 12. 7 '1121 (t) 
12.27 47. 55 12.30 '1126 --- ---- -------- ----I-12.45 50. 0 12·44 '1 125 Jan. 19 Jan. 19 Jan. 19 ,Jan. 19 
13. 40 49. 30 13. 5 ' 1127 0. 0 20. 52. 15 (t) o. 0 '01300 I. 0 49 '8

1
50 '7 

16. 8 48. 25 14. 55 ' 1129 I. 4 53.55 0.45 '1°99 
I. 57 fOI270 3. 0 50 'S'51 '7 

16.38 48. 50 16.28 ' 1127 I. 43 53.10 I. 7 '1101 '01300 9· 0 53 '0!52 '2 
17. 38 47. 35 17. 24 '1I2g 2. 16 51. 0 I. IS . '1°99 4· 4 '01300 21. 0 50 '2 150 '5· 
18. II 49· 5 18. JO ' 1124 4. 26 47· 5 1.53 '1102 9.40 '012.05 
18.32 47. 50 18.30 '1 128 5. II 48. ° 2. 8 '1°98 IS. 9 '01300 
19· 4 48. J5 18.50 '1 124 6.17 46. 35 2.30 · 1102 20. 8 '01350 
20. 18 46• 0 20.35 '1 124 6.54 47. 10 2.48 · 1103 21. 6 '01330 
20.51 45. 50 20·44 'Jl22 7. 13 46. 15 3. 2 '1°97 21. 37 '01327 
21.23 47. 20 22.52 '1115 7. 37 46. 50 3.37 ' 1097 22.41 '01285 
21. 43 46• 5 23.55 '1115 8. 5 45,45 4. 10 '1°9 2 23.59 '012 75 
21.50 47. 35 23.59 '11 14 d 8.33 46. 25 5. 5 ' 1093 
22.55 48.40 9· 9 43. 10 5.25 'log8 
23,43 51.55 9. 23 45. 15 7. 12 '1°99 
23.54 51.20 9.41 41. 35 7. 32 : '1°96 
23.59 51.45 10. 4 42• ° 8. IS '1°99 

10.41 46'4° 8.33 '1°96 ---'- --- --'-- ------- 12.23 48. 20 9. 14 '1106 
Jan. 18 ,Jan. 18 Jan. 18 Jan.18 14·35 49· 5 *** 

o. 0 20.51.50 o. 0 '1 i 14 o. 0 ~01624 7.45 45 '8 46 '4 IS. 9 50.35 10.22 '1°95 
O. 8 51.25 o. 13 · III I I. 57 '01610 2 I. 0 46 '2 47 '0 15.36 48. 10 10.33 ' 1098 
0:26 53. 10 0·47 '11I6 4. 12 '01 464 15.59 47. 35 10·49 ' 1096 
1.40 52.20 0.07 '11 14 5.52 '01370 16. 14 48,45 II. 5 '1100 
i. 3 53.50 2. 4 '1122 9. 28 : '0131 7 16.28 47. 25 I I. 13 'log8 
2. II 52.40 2. IS '11 18 14· 42 '01373 16. 47 48. 15 13.31 '110 I 

4' 5 46. 55 2.51 '1 Il9 21.27 'o12go 17. 15 47.40 13,48 '1103 
4. 23 42.40 3. 5 '1 II 7 23.59 '01300 19. 58 46.40 IS. 9 '1103 
5.28 49. 10 3.25 · I I 18 20.52 47. 10 16. IS '11°4 
8.20 48. 15 *** 21.32 46• 50 16.58 '1102 

10.37 48. 30 4· 7 ' 11°9 22·49 49. IS 17.45 '1105 
10.54 45. 35 4· 19 '111.3 23·.39 5.3. 10 17. 52 '1°99 
I 1.22 48. 20 4.46 · 1116 23.59 53.35 19.48 '1°99 
I I. 40 47· 0 5. 6 '11 IS 20.17 'log6 
12.33 48. 35 5,40 '1 I 16 21. 4 'log4-
14. 52 49· 0 9· 2 '1118 2 1.20 ' 1089 
17. II 48. 5 10. 13 'II 16 22.45 '1085 
17. 38 49. 15 10.36 · ~ 1 18 23. 15 ' 1087 
19· 9 47. 20 10·49 · 1122 23.20 'Iogo 
20.37 46. 50 I I. 14 '1 I 18 23.46 '108g 
23.59 52. 15 12.53 · I I IS 23.59 ' 1089 

13. 1 • I I 1.) ---- ------- ------
14. I I '11 12 Jan. 20 Jan. 20 Jan. 20 Jan. 20 
14. 50 .) I 14 o. 0 20.53.35 o. 0 ' 1089 o. ° '012 75 I. 0 51 '3 50 ·2 
17. 15 '11 15 J. 25 52. 0 o. I I 'IOgI 2.54 r01280 3. 0 52'0 50'5 
17· 37 · I I 13 2. 5 50.35 0.4-0 '108g '01360 9· 0 49'0 48 '0 
18. 9 '11 16 3. 5 49. 55 0.56 • I 084- 4. 30 '013.35 21. 0 43 '2 43 '9 
19. 12 '11 16 3.54 48. 25 2. 4 '1085 4. 52 '01350 22. 0 43 '3 44'0 
19. 18 'II 14 9. 10 46. 50 3. 7 ' 1089 6. 42 '01343 23. 0 44'0 44'2 
20.26 • II 12 13. 23 48. 30 3.55 ' 1089 1 I. 1O '01 438 
20'46 '1106 14· 17 48'45 5. 18 . 109,) 14-'4° '01543 
21.23 '1105 14·.37 50.50 6. 7 ' 1089 22. 0 '01577 
2 1.31 ' 11 °7 IS. 8 49. IS 8.31 

I 

' 1091 23.59 '01620 
22.31 ' 1107 

i 
IS. 47 48. 50 8.58 'log3 

23. 3 '1102 I 20.58 47· 5 to.52 . lOgS 
! 

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



I xiv) INDICATIONS OF THE MAGKETOMETEBS 

Jan, 20 

Western 

Declina

tion, 

Jan, 20 
h m () J 1/ b m 

22. 28 20, 48, 55 10, 58 
23,59 52,0 II.16 

1 1,58 
12. 8 
12, 48 
13,31 
15,30 
15,53 
16.46 
17· 9 
Ig. 2 

20,37 
2 I, 8 
22, 5 
22,23 
22,44 
23,21 
23.59 

'lOg8 
'loC)5 
' 1096 
'log8 
'lOg7 
'1100 
' 1104 
' 1104 
'1105 
'1105 
'1102 
'1100 
'Iog7 
'Iog3 
'log4 
' 1092 

'Iog2 
'log4 

h m h m 

Readings I 
of. I 

Thermo~ II 

meters. 

~i~\il 
• p • P I 

~bD>bDl 
..... cd ~ t'S, 

O~ O~ i 

o 0 

I: 
I 

--- ---- ---------- ----1.--- --'-' --
Jan,21 Jan.21 Jan. 21 

Jan, ,2 I 

'Western 

Declina- ' 

tion, 

h mol /I 

23,54 20,50, 0 
23.5g 51. 15 

tTan.21 
h m 

14. 51 
14,56 
15.51 
16,2g 
16, 42 
17,43 
18. 22 
Ig. 17 
Ig,37 
Ig .• 38 

20,54 
21. II 
22,30 
22·4° 
23, 2 
23, 12 
23,46 
23,5g 

'log1 
' 1089 
' 1094 
'1088 
' 1093 
'1101 
'log3 
'1°9° 
'logl 
'1085 
*** 

'1085 
'1083 
' 1°77 
'-1077 
' 1°72 

' 1076 
'1°7 1 
' 1°77 

h m h m 

Readings 
of, 

Thermo
meters; 

o o 

___ -- --- ------1-------____ _ 
Jan,22 Jan. 22 Jan,,22 

" 

o. 0 

I. 24 
3. 0 

4, 9 
4. 58 
5, 6 

20,52, 0 
52. 10 
49,30 
48,30 
49,25 
48. 35 
50.40 
48.40 

0, ° 
0.43 
1,33 
I. 58 
2.38 
2,45 
2.53 
2.55 
3, 7 
3.27 
5, 0 

5, 5 
5.38: 
6. 2 
6.16 
6.36 

' 1094 
'log6 
'logS 
'110 I 
'1101 
'lOg8 
'1099 
'log3 
'logo 
'1°93 
'IOg2 

Jan.21 
0. 0 

I. 48 
2.48 
3,40 

4,30 
5.56 

'01620 
'0164° 
'01563 
'01 47° 
'01335 

0, 6 45 '045 '0 
I, 0 46 '°46 '3 1 

2, 0 47 '347 '5 
3, 0 48 '949 '4 
6, 0 5°"750'7 
9, 0 50'5 50 . 8 

0. ° 20,51,15 
0, II 53.30 
0,26 51, 20 
0,48 50.55 

0. ° 
0, 3 
0,25' 
0.38 
0,43 
2,48 
3.34 
3. 42; 
5, 3 

:1°77 
' 1078 
'1068 
'1066 
'1066 

Jan,22 
0. 0 
2,2C) 

2.55 
4.4 1 

9· 39 

"01 400 
'0129° 
'01260 
'0121 7 
'01155 
'01 150 
'012 77 
'01300 
'01380 
'01360 

0, 0 Si:'5 52 '2·, 
I, ° 52'552-8 
3. ° 54'9 54 '0 
g,' ° 55'854'9. 

5,27 
6.24 

g, 8 
9·42 

10, 0 
10.23 
10,36 
I I, 12 
I I, 3g 
I 1,57 
12,21 
12.39 
13,22 
13,45 
14· 7 

15,39 
15,57 
16, 17 
16.54 
17,21 

18, 4 
18.58 

20.40 
21,35 

22.23 
23. IS 
23.27 

*** 
48. 55 
49. 35 
48, 0 

48. 50 
47,55 
48, 0 

47, 15 
46. 5 
47. 20 
46. 35 
48. 50 
48, 5 
49,20 
*** 

47,45 
48,40 

47,25 
53'40 

49. 55 
*** 

47,20 
47. 25 

*** 
46, 10 

46,55 
*** 

48,4° 
50, 5 
51, ° 

7· 4 
7,47 
7,54 
8, ° 
8,32 
g.23 
g . .32 
g.53 

10. 10 
10, 17 
10, 26 
10,37 
I J. 13 
I I. 31 
12. 8 
13,13 
13. 40 
13,46 
13,54 
14· 7 
14· .37 
14·44 

' 1104 
'log2 
'1°97 
'log7 
'1100 
'log5 
'Iog5 
'log7 
'log4 
'log3 
'Iogl 
'I OC) 2 

'1086 
'Iogl 
'1082 

'1088 

' 1087 
'1088 

'log3 
' 1092 

'lOgS 
'log4 
' 1087 
'log2 
"logo 
'lOg2 
' 1087 

7, 2 

1 I, 38: 
16.45 
21. 27 
23.13 
23,5g 

'01207 

{
'oIl70 

'01285 
'01227 
'01347 
'01350 
'013go 
'01 4°° 

12, 0 49 'I 49 '0 

2 I. 0 49'0 49 '5 
22, 0 50 '050 '5 
23, 0 50 '451 '0 

I, 7 52,50 
I. 33 53.20 
2, ° 50, 45 
2.52 50.25 
4.29 48. 20 
5,51 47,55 
6. 3 48,35 
6.22 47'45 
6,38 48,55 
7.22 47. 55 
8,14 47,30 
g,26 48, 5 

10. 8 47,30 
15,30 49,20 
Ig.3I 48, 15 
19' 43 46.40 

Ig.51 48. 20 
Ig.57 47, 25 
20.21 47. 25 
20.27 45,35 
20.37 47. 10 
21,32 47,15 
22,25 48. ° 

(t) 

5,34 
6, 9 
6.29 
7. 15 
7,37 
8, ° 
8.32 
8,57 
g, 8 
g,30 
g.38 

10,2g 
10, ::q 
I I, 2 

I 1,46 
12. 4 
12, 16 
12,23 
12,32 
12,40 

12,46 
13, ° 
13.10 
13,50 
14, 7 
14,16 
18, 14 
18,58 

'1°7 8 
' 1078 
'108o 
'1 0 78 
'108o 
' 1075 
'108o 
' 1075 
' 1078 
'1 0 73 
'1075 
'1 0 79 
'1077 
'1086 
'1°75 
'1080 
'1°78 
'J08 I 

' 1°7 8 
' 108 4 
'108o 
'1082 
'1°77 
'1081 
' 1°75 
'108o 
' 1075 
"1081 

' 1°79 
'108o 
'1083 
'1086 

12.26 
18, 3 
20.3g' 
23,12 
23,5g 

2i,' 0 53'252'0 

The indicatio~s are taken from the ~heets of the l'hotographic Hecord, except where an asterisk is attached to the number, in which instances 
they are lllferr~d from observations made with the telescope in the ancient manner. The Symbol *-* denotes that the magnet has 
been generally III a state of agi tation, 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 ihe brace shows the amount of the displacement. 



AT THE 'ROYAL :OnSERVATORY,' GRE!ENWICH; :IN THE YEAR 1863. (xv) 

<Ii CIS 
~q)'"d <Ii ~q)"d a5 Readings <Ii a5 .e~ 'g . <Ii ~q)"d <Ii Readings 

S ~.E .~]~ ~ s ·· ... l~ ~ s of S S q)..clti~ S .... '0 $ ~ 8 of 
~Fi ~~cuE ~ .... ~~~E rgF ~g:; 

..c= ..... l:~2::E ..c= .... q)..c= c:.>::; 
.g~ c:.>E-4 oE-f t5q)t:~ Thenno- c:.>E-4 oE-t o~f .... Thermo-

.~ .$ Western .~ '" ~~~e ..... ~ ..... ~ ..... '" Western .... '" ~q)t5e .- '" t5 cu ~ f ..... '" 
1=1.$ 

_ .... o~ Ii: o:s ~o:S8g. ~ o:s meters. ~ c:S It; c:S '";~g~ ~ c:S ~o:S8~ It c:S meters. 

ffi ° Declina- .s ..... I=l s 1=1'0 C3~§~ ~o I=lo Declina- I=l- §'O _ ..... §S 1=1'0 
~ ° ~r:ll CU O 

E~.;:l ~ q)oo ",00 1=1 ° ::s cu ~oo ,.; ti I r.; " ~oo "<UIX. r,;r:ll 
.~~~~ 

~oo 

"" til"" ti ... ~ tion. ~1a ~rIl~E-4 '" ~ .~ ~~E-4 C51a '" 1=1 tion, ~ ~ .§~~E-4 M 1=1 ... ~ 
~~ '\: 1: . I-< 

Ulc:S t!; . ~ • 6b • I=l c,!:)c:S ~IZ c,!:)c:S 1:: M ,I-< ~c:S ~gb>Sn ~ • <1l cu ~ c:S t ~ ~ ~ 
I-< ~ • I-< 

~ 
<U 

~ ~ ~ 11~~ ~ > p,>- <E ~ O~ O~ ~ p,::t:~ > 11:>~ ~ Ci~ O~ 

Jan, 22 Jan, 23 
h m 0 I " h m h m h m 0 0 h m 0 I 1/ h m h m h m ' 0 0 

19'44 ' 1084 18,52 °logg 
Ig.52 °1088 18.57 ' 1°97 
20. I '1086 Ig. 7 '1°98 
20,2g '1085 Ig, 12 ' 1091 
20·.37 '108g 19·29 ' 1097 
2 I, 23 '108g 19·.33 ' 1095 
22,22 '1084- 20.10 'log9 
23.5g , '1083 20.32 ' J097 

---- ---- ------- 21. 8 'log6 
Jan, 23 Jan. 23 .Jan.23 Jan. 23 22.10 ' 1094 

0. ° 20.48. 5 0. ° '1083 0, 0 '01360 I- 0 54-'0 54'0 22 . .3g ' 1089 
0.37 50. 10 0. 7 '1083 0,29 '01375 .3. ° 54'7 54 '7 22.57 ' 1090 

4- 6 48. 15 0.45 '1082 - I. 15 '01330 9· 0 53'8 53'0 *** 
6. 7 48'45 '11<** 2, 4- '01330 2I. 0 46 '6 47'0 23.55 ' 1069 
6.37 48, 0 2, 13 'logl 3.22 '01280 ct) 
7· 5 48,40 , *** 4,45 '01155 ------- ------- ------- -------
7. 37 47. 55 4· 4 'log6 5.52 fOl150 Jan. 24 Jan. 24 Jan, 24 Jan, 24-
7,57 48,4° 4. 32 '1101 '01275 O. 0 20.54,.35 Ct) o. 0 '01575 I, 0 49'0 49'2 
8. 8 47,50 4,58 '1100 7. 28 '01235 0,21 53,50 o. 27 '1°73 2·49 '01500 3. 0 50'5 50'8 
9· .3 47,35 5.52 '1101 9.45 '01250 0.26 55. 5 0.30 ' 1°77 4·44 '01347 9· 0 50'5 49'9 
9· 24 4g· 2O 5.57 ' 1104 13.20 '01 420 0,37 54- 10 0,37 '1°75 6, 6 '01300 22,35 45 '0 45 '4 
9. 50 43. 0 6,23 '110O 14. 1-2 '01 430 I. 2 I 54. 30 0.3g '1081 6'47 '01330 

10. 0 44,20 6.54 '1101 15.50 '01540 I. 37 53. 10 0.51 '1082 7,47 '01323 
10.36 43'45 7, 41 ·1101 21.14 '01535 2.37 55. 15 I. 3 ' 1087 9, 10 '01263 
II. 9 47, ,5 7. 52 '1106 22.30 '01555 3. 13 4g· 0 1,24 ' 1087 9,33 '01143 
11. 2 I 44. 35 8. 9 '1102 22,45 '01565 3.26 50.25 2. 7 '1105 9,45 '00g60 
1I.28 46. 5 8,24 '1101 23.59 '01575 4. 14 51.35 2,23, '1110 10, 5 '01075 
11.39 43. 50 8.31 'log8 4.42 50,25 2.53 ' 1094 10, 14 . 'oog55 
I 1.53 44. 25 8.59 '1100 5.23 52.55 3,28 '1 110 10,23 '00g4° 
12.26 41• 55 9. 32 ' 1096 5.36 51.30 4· 14 'I I I I 10.35 '0)010 
12. 47 41,55 g.56 '1103 5.52 51, 4-5 4'45 '1103 10·44- '00g95 
13.53 4g· 5 10. 4 ' 1097 6. I I 48. 25 5. 3 '1105 I I. 15 ' 01076 
14. 10 44. 30 10.22 'log4 6.22 49' 10 5,Ig '1101 I I. 37: '01060 

*** 10.34 '1088 6,28 52'40 5.30 '1101 12. 3' '01132 
14·56 40. 55 10.54 ' ' 1091 6.36 53, 0 5.40 ' 1109 12. 15 '01065 
15'49 45'45 I I. 13 '1080 6.38 52. 5 6. 10 ' 1078 12.35 '01212 
15.58 44. 35 I 1,32 ' 1078 6,45 56. 0 6.23 '1082 12.40 '01200 
16. 8 47.40 1I,58 ' 1092 6,53 51. 45 6.35 ' 1094 12.56 '01 267 
16.21 41,50 12. 13 '1082 6.57 53,45 6,41 '1082 13. 2 '01260 
17, 3 48,30 12.36 ' 1078 7, 4 20,52. 5 6'48 '1 089 13. 8 '012g0 
li,27 48, 5 12.57 '1082 7. 10 21, 7. 30 6,52 ' 1074 IS, 0 '01 257 
17'42 4g·4° 13.30 ' 1076 7. 31 20'49,45 7, 2 'Iogo 15,44 '01296 
'18, 3 48, 5 13,52 '1081 7,42 56,55 7· 7 ' 1087 16. 2 '012go 
18,25 4g·45 14, 7 ' 1078 8. 2 48. 15 7. 15 ' 1104 16.27: '01326 
Ig. 7 50.45 14' 17 '108g 8. 8 4g· 25 7. 26 ' 1084 17. 12 '01 21 4 
19. 13 51,50 14. 27 ')ogo 8,24 43'40 '7·44 '1081 17· 24 '012 I 8 
Ig.26 4g. 15 14. 34- '1086 8.37 47. 20 8. ° '1065 17·49 '011 37 
19. 58 55. 0 14'43 ' 1087 8.50 42. 20 8. 8 '1066 18.39: '01280 
20·44 51. 40, 14,52 '1083 g. I 3g.30 8.24 ' 1064 20.38 '01 4 17 
21. 22 51. 0 15. 4 ' 1087 9. 21 50.30 8.29 ' 1069 23.59 '01550 
22'48 ' 52, 15 15.35: ' 1084 g. 26 47. 15 8.35 '1061 
23.8 53'45 16. 23 '10g3 9·27 58. 20 8,45 '1056 
23.22 53,.30 16.56 'lOg2 9. 37 47. 10 9, 0 ' 1059 
23~49 55,30 17· 7 'log6 9·44 57. 20 9. 16 ' 1073 
23.59 54. 35 17· 17 ' 10g4- '.-, g,58 42. 55 9·27 'og7 1 

17. 29 ' 1098 . 10. 5 56. 10 9. 37 '1006 
17,56 'log9 10, IS 44· 0 9.43 'og68 
18.22 'log4 10,25 31, 5 10. 0 ' 1045 

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

, -



(xvi) 

Jz,n.24 

Western 

Declina

tion. 

It mol 1/ 

10. 27 20.37. 50 
10.38 28.35 
10.40 29. 25 
10.52 23.50 
II, I I 34. 25 
11.25 31.40 
II. 39 31. 0 
I I. 47 34. 35 
11.56 35. 0 

12, I 38.30 
12. 9 33. 5 
12.14 32.50 
12.22 29,15 
12.28 34· 40 
12, 41 49· 45 
12.57 35, 0 
13. 9 42• 10 
13. 15 41. 20 
13,28 45,40 
13.39 44· 20 
13.5+ 47. IS 
14, 17 45. 25 
14. 22 44· 10 
14. 24 44· 55 
14.39 42.40 
14.45 44· 30 
14.56 40.45 
15. 12 38. 45 
15, Ig 40. 50 
15.37 35.30 
15,53 42.40 
16. 0 37. 15 
16. 7 38. 10 
16. 10 36.25 
16,2g 37. 35 
16.41 4 2. 0 
16.50 20,4 1 • 30 
17. 3 2 J. O. 0 

17. 13 20.57· 5 
'17. 19 5g.35 
17.26 57· 45 
17. 37 50.35 
17.4-1 50.20 
17,53 46.45 
18. 2 48. 5 
18. 7 46,25 
18.12 48.20 
18. 18 46. 15 
18.25 4g. 10 
18.34 46. 5 
18.39 50. 0 
18,47 48. 0 

'*** 

21. 21 51.55 
*** 

Jan. 241 
b m 

10, I 
10. 6 
10. 10 
10. 19 
10.24 
10.31 
10,38 
10,52 
II. 15 
I 1.24 
1 1.34 
II. 37 
1 I. 52 
11.53 
12. 17 
12,39 
12.52 
12.54 
13, 7 
13. 15 
13,33 
13,48 
13,51 
14, 2 

14· 7 
14. JO 

14. 24 
14. 31 
14. 37 
14,45 
14,51 
15. 4 
15. 10 
15.31 
15 . .18 
15·47 
15.59 
16, 4 
16. 8 
16.34 
17. 2 

17. 22 

17. 25 
17. 32 
17. 37 
17.40 
17.46 
17,49 
18. 7 
18. 14 
18.20 
18. 23 
18.30 
18.35 
18,44 
18.53 
18.56 

22,55 52.35 19. I 

' 101 4 
' 101 7 
'1010 
' 1072 

' 1054 
'1062 
'1058 
'107 I 
' 1034 
'1031 
' 1037 
'1034-
'105g 
'1038 
'J 105 
' 1037 
' 1064 
'1056 
' 1069 
'1061 
'1053 
°1055 
'1051 
' 1064 
'1060 
'1066 
. 107 I 
' 1067 
'1069 
'1065 
'1068 
'1068 
' 1073 
' 1077 
' 1076 
'1082 
'1080 
'1083 
' 1075 
' 1099 
'1062 
'1 II 7 
'1 I 14-
'I I I 9 
. 1115 
'1 I I 8 
'I log 
'I I 10 
'1083 
' 1072 

' 1077 
' 1071 

'1080 
' 1069 
'1083 
' 1075 
' 1079 
' 1076 

It m 

INDICA.TIONS OF ,THE MAGNETOMETERS 

h m 

Re~dings 
of 

Thermo
meters. 

o 

'Western 

Declina

tion. 

Jan. 24 Jan, 24 
h m 0 III h m 

23. 48 20. 53. 30 19. 5 
23.59 53, 10 . 19. 18 

19·24 
19. 34-
Ig.57 
20. 5 
20. 10 
20. 14 
20.20 
20.23 
20,27 
20.48 
20.53 
2 I. 10 
21. 14 
21. 23 
21.24 
22. 6 
22.24 
22.42 

23, 15 
23,51 
23,59 

'108 I 
'1080 
, 1085 
'1082 
' 1084 
'1080 
' 1087 
'1081 
'1085 
'1082 
'1085 
'1082 
'1080 
'i084 
'1080 
'1083 
' 1078 
'1081 
'1086 
' 1084 
'1086 
'log1 
'108g 

It m 

Readings 
of 

Thermo
me~ers. 

h.m 0 0 

--- ~----- --- ---- ---I----~ -------
.Jan, 25 

o. 0 20.53.10 
o. 19 53, 15 
0.44 58,35 
1. 20 57. 5 
I. 39 56.50 
2. I 58. 0 

2. 12 59. 25 
2.22 55. 10 
2.36 55.55 
2. 48 53. 45 

Ii 

3, 10 51,20 
3.23 53. 5 
3.54 54. 30 

I 5.13 52.55 
, 5.27 53. 40 
II' 5. 47 52. 20 

6. I2 51. 50 

I 
6.2g 52.45 
6.58 52.50 

I 
7· 8 54· 40 

7 53 47. 50 

I

I 8: 2~ 47· 25 
8.34 48. 40 
9· 0 47· 40 

9· 14 43. 55 
I 9· 28 37· 35 
I 9'46 20.25 
i 10. 2 34. 50 
110. 13 35,55 

I 
;~: ~~ !~: t~ 
II, 7 43,35 

I I I. 30 45,,20 

Jan. 25 
o. 0 

o. 8 
0.21 
0.33 
0.38 
0.45 
0,5g 
I. 7 
I. 38 
2.13 
2,27 
2.38 
2.52 
3. 16 
3.20 
3.28 
3,37 
4·.27 
4,38 
4. 50 
5, 5: 
5,26 
5,35 
5'47 
6, I 

6. 12 
6.23 
6.30 
6.39 
6,53 
7, 0 

7, 8 
7, 17 

'108g 
'10g3 
'log4 
' 1104 
'1100 
'1105 
'log5 
'1101 
'1056 
'lOgo 
' 1075 
'log2 
'1080 
'log1 
'1088 
'log,S 
'lOg3 
'1103 
'1101 
'1I05 
'log5 
' 1104 
'1102 
'1106 
' 1104 
'1105 
'1086 
'log4 
' 1087 
'10g8 
' J095 
'1101 
' 1089 

Jan. 25 
o. 0 

1.26 
2. 10 
2. 2 I 

2.32 
2.52 
7'45 
9. 25 
9,38 
9. 52 

10.34 
10.45 
I I. 24 
I 1.36 
13. 15 
13.32 
14· 17 
IS. I 

21.54 
23.55 
23.5g 

'01550 
'01596 
'01652 
'01650 
'01658 
'01640 
'0151 4. 
'01510 
'01500 
'0152 4 
'01 457 
'01 460 
'01 426 
'013go 
'01373 
'01350 
'01348 
'01 400 
'01 428 
'01518 
'01510 

Jan. 25 
9; 0 48 '2 49 '0 

21. 0 47 '047'5 

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 followinO' readinO's, 
The Symbol: attached to a time denotes. that the reading will apply equally well to a considerable range of time near th~ whichois 
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 IiOYATJ OBSERVATORY, GREENWICII, IN THE YEAR 1863. (xvi 

1::l(1)~ 1::l(1)"O Readings .S~'g a) 1::l(1)~ Readings a) ~ .~]~ f a) ·~o~ QS cV d ~ ~ .~ '0 ~ as cV 

~~ ,.d.S ,.d'§ 
,.d~f-o 

,.d.g of ,.d.g ,g.§ ~,.d ti E; .... S ,.d<:.lJ.. 
"5'§ of ~~t~ ~~t~ 8~~~ ~~~.s 

Western <:.lEo< .~8 .~8 Thermo- .~8 ..... E-OI ]~ 8~ i:l e .... 8 Thermo-
~ ~ 

.; ~ R~g~ ~ f-o E;~ 0 ~ ~ J.. meters. ~~ Western ~ ~ R~8~ ~ f-o ~ J.. meters. 
I::l~ I::l~ ~.::§S' I::l~ R .... go.. 

I::l '" I::l '" I::l '" ~~gs I::l '" 
~ .... <:.l~ 

I::l '" (1) 0 Declina- <!) 0 C) 0 'E = S . <1) ..... (1)- Declina- (1) ..... <1)- ..... §S ~~ =: 0 <1) <1) 0 ~....; 
<1) 0 (1) 0 =:0=(1) <:) 0 

~...s ~if.l ~\fl .§ t: ~8 ~oo ...... <1) J..if.l ~~ f-oOCi ;...\11 
~$j~E-1 

f-oif.l ~ 0 • (1) ~~ 
O~ tion. O~ O§ ~$jR8 C!:51::l . ~ C)1::l tion. Ol::l C!:51::l .~{!l~8 01=1 

(1) 
• ;::I • 1=1 >So 8 ~~~ 'f ~ . "" '" ~ cO >bJl '" '" 

..... ~ ~ 

'" '" IIlbJl 
~ ~ ~ 

(1) (1) <1) i:l"'~.s (1) ~ 0; • ~ (1) 
(1) 0..>02 ~ ..... '" ..... '" ~ >-1 p::o.. ~ ~ o..>.s ~ ~~ C>~ ~ > o~ o~ 

---
Jan. 25 Jan. 25 Jan. 25 

h m 0 I II h m h m h m 0 0 11 m 0 I II h m h m h m 0 0 

I 1.53 20.35.30 7. 25 ' 1092 23. IS '1071 
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.26 Jan. 26 Jan. 26 
13.16 46. 35 *** o. 0 20.56.30 o. 0 ' 1076 o. 0 '01510 I. 0 49'5 49'5 
13.21 48. 50 8.32 ' 1087 o. 4 20.59.40 0.10 '1068 1.35 '01580 3. 0 51 '0 50'7 
13.31 41. 30 9. 31 '1055 O. II 2 I, 2.50 o. 16 ' 1075 2, 0 '01560 9· 0 51 '6 50'8 
14, I 37. 25 9. 52 . 1101 0.21 0'45 0.25 ' 1077 2. 10 '01620 2 I. 10 52'2 53'0 
14. 23 38.20 10. 0 '1088 0.26 6. 5 0.31 '1°74 2.45 '01637 
14. 58 47. 55 10. 15 ' 1089 0.29 3.55 0.36 '1081 4, 19 '01 488 
15.28 46'40 10.27 '1063 0.33 7. 30 0.42 ' 1073 5.41 '01 420 
15.51 48• 30 10.37 '107 I *** 0.45 ' 1076 5.53 '01 428 
16. 7 47· 0 10.52 '1074 0.50 21. 3. 5 0·49 '1066 6. 7 '01 404 
16.46 49.45 I I. 14 ' 1074 *** 0.52 ' 1073 6. 15 '01 4 10 

'11:** 11.23 'logo I. 0 20.56.55 I, 2 '1068 6.30: '01357 
17· 54 50.50 1 I. 35 ' 1084 I. 4 58,40 I. 10 ' 1048 6.42 '01344 
18. 8 49. 10 I I. 48 ' 1094 I. 8 54· 0 I. ,35 ' 1077 7· 0 '01305 
18.27 50. 0 I I. 59 'Iogo I. 19 52. 5 I. 42 '1058 8.34 '012 73 
19. 10 48'45 12. 15 'Iog5 I. 31 20.54'40 I. 51 ' 1073 9. 22 '01230 
19· 27 49'45 12.31 '1081 '1.38 2 I. 2.35 2. 2 '1038 9. 35 '01230 
19. 54 49. 20 12.56 ' 1074 I. 45 20.56.35 2.15 ' 1073 10. 12 '01165 
20. 24 51.55 13. 4 ' 1079 1. 56 2 I. 3.55 2.20 '1037 10. 25 '011 90 
20.40 50.55 13. 9 '1103 2. 9 0.35 2·44 '1051 10.43 '01I 79 
21. I 56. 0 13,49 ' 1074 2.15 21. 7· 0 2.50 ' 1059 12. 0 '01246 
21.25 20.57. 50 13.52 '1075 2.30 20.52.40 3. 7 '1060 13.40 '01264 
21. 46 2 I. o. 5 14· 3 '1058 *** 3. 14 '1052 I4· 3(): '01217 
21.53 20.58. 5 14· 9 '1060 2.52 45. 55 3.22 '1063 15. 41 '01257 
22. 9 2 I. 1.30 14. 15 ' 1057 3. 0 48. 55 3.37 ' 1048 18. 19 '01250 
22.32 20.56. 5 If. 35 ' 1069 3. 5 48. 10 3.53 '1056 23. 0 '01 120 
22.42 58. 10 14'45 ' 1087 3. 10 53. 0 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 15,5.3 '1080 3,45 52.50 4·47 '1043 
23,41 _ 57. 35 *** 3.51 54. 25 4. 56 '1050 
23,47 . 54.40 16,56 ' 1084 4· 0 52.25 5. 8 '1°47 
23.52 58. 5 17, 2 . 1081 4· 8 54. 10 5, 17 '1051 
23.56 54. 55 17. 1 I '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. 9 'Iogo 4. 54 52'45 5,59 ' 1046 
18. 13 '1088 5. 5 54. 10 6, 12 '1061 
18.39 'logo 5. 15 52. 0 6.21 ' 1048 
18'46 '1085 5.28 55. 15 6.29 ' 1078 
Ig. i3 '10g2 5.4.2 52.25 6.3.) '1051 
19· 41 '1085 5.51 53. 20 6·44 '1051 
19. 59 '1086 6. 8 4 1• 25 6.56 '1080 
20.12 '1076 6. 20 48. 30 7. 15 '1058 
20.22 ' 1074 6.28 38. 5 7. 23 '1060 
20.30 ' 1076 6.33 45. 30 7. 29 '1056 

20'49 '1056 6.37 39·20 7. 37 '1061 
2 I. 2 '1056 6.51 32.30 7. 59 ' 1048 
2 I. 20 ' 1073 6.57 39. 55 8. 8 '1052 

. 21. 44 '1057 7· 7 4 1• 55 8.23 ' 1039 
. 22. 18 ' 1076 7. IS 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. 0 8.59 ' 1067 
23, I ' 1074 7. 50 46,55 9· 7 ' 1067 

, 

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

GREENWICH OBSERVATIONS, 1863. c 
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Jan. 26 
b m 

7. 57 
8. 6 
8. 15 
8. 23 
8.36 

·8.38 
8'48 

:9. 13 
9. 26 
9·38 

10. 3 
10.24 
10.38 
10.54 
11. 16 
I 1.37 
13. 6 
13. 28 
13. 51 
14·47 
15.20 
16. 1 

17. 2 

17.42 
17. 51 
18. 7 

18.25 

18.50 

19. 32 
19. 39 
19. 53 
20. 0 

20.51 

21.39 

22. 2 

22·44 
22.55 
23. 14 
23.38 
23. 41 
23.59 

Western 

Declina

tion. 

o , 1/ 

20.44. 5 
46. 10 
45. 50 
41. 20 
31. 5 
38.55 
38. 0 

48. 5 
44-. 15 
46. 0 

53.15 
43. 5 
48. 25 
42 • 50 
44. 0 

47. 25 
48. 50 
51. 5 
59.40 
48'45 
48. 20 
52. 5 

*** 
52. 5 

*** 
50. 10 
51.50 
50.10 

*** 
51, 5 

*** 

49,30 
50.55 
49. 50 
50.55 

Jan. 26 
h m 

9. 18 
9.46 

10.15 
10. 25 
10.41 

I 1.54 
12.30: 
13. 2 

13. 26 
13.33 
13,45 
13.55 
14. I 

14· 29 
14. 56 
15. 10 

15.32 
15.46 
15.56 
16,43 
17. 5 
17· 14 
17. 31 
17· 46 
17. 53 
18. 19 
18.30 

19. 33 
19·47 
19. 52 
20. 7 
20. 9 
20.22 
20.31 
20.37 
20.52 

*** 21.29 
50.30 2 I. 37 

*** 21. 52 
52.35 22. 2 

*** 22.26 
51. 15 22.38 

*** 22.55 
53. 50 23. 8 
57.40 23. 24 
52.55 23.32 
52.30 23.39 
53. 45 23. 59 
53,40 

'1055 
' 1079 
'1053 
'1088 
'1065 
*** 

'1063 
' 1070 
'1066 
' 1073 
' 1072 

' 1077 
' 1078 
' 1075 
'108 I 
' 1078 
' 1074 
' 1074' 
' 1073 
'1068 
' 1067 
' 1072 

'1068 
' 1075 
' 1075 
' 1072 

' 1077 
' 1074 
'107 2 

'1066 
' 1070 

• I 073 

'1068 
' 1072 

'1066 
'1068 
'J061 
'1060 
. 1063 
' 1059 
' 1064 
' 1067 
'1066 
' 1071 
'1066 
' 1072 

' 1067 
' 1074 
' 1071 

II m 

INDICATIONS OF THE MAGNE'rOM1!!TERS 

11 m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
p:is=n .~ 
~ ~ > to 
o~ 0)1 

o o 
Jan. 27 

Western 

Declina

tion. 

h mol " 

0.47 20,54. 55 
0,54 56.50 
1. 27 56.35 
1.3q 54. 5 
2.15 53.55 
2.43 56.10 
2,58 54. 55 
3. 7 56.20 
3. 15 52. 15 
3.27 51. 5 
3.36 52. 10 
3'40 51. 0 
3. 53 5 I. 45 
4· 9 44· 45 
4.27 46. 30 
4.58 51. 5 
5. 10 49.55 
5.26 50.55 
5.39 44· 15 
5.52 47. 5 
6. 5 46.50 
6. II 44. 10 

6.24 46. 40 
6.33 46.55 
6.51 49.30 
7. 0 49· 0 

7· 47 48. 40 
8. 2 49. 30 
8. 17 48. 25 
8.38 45. 45 
8'49 47. 35 
8.58 46, 5 
9. II 35. 40 

9.34 43. 50 
9.48 36. 0 

10. 4 35. 15 
10.41 45. 0 
I I. 3 43. 5 

11.53 
12. 4 
12.28 
13. 8 
13. 24 
13.37 
15.54 
16 • .31 
16.55 
18,51 

*** 
45. 15 
44 .. 10 

46. 30 

49. 5 
47,55 
48. 55 
47,50 
49. 55 
47.45 
48. 50 
*** 

Jan. 27 
b m 
1. 25 
I. 40 
1. 45 
2. 9 
2. 18 
2.26 
2·44 
2.48 
3. 17 
3.38 
4. 0 

4. 22 
4. 30 
4. 38 
5. 10 

5.23 
5'40 

5.53 
6.12 
6.25 
6.59 
7. 53 
8. 7 
8. 16 
8. 29 
9. 0 

9. 22 

9.41 

9. 59 
10, 17 

10. 26 
10'45 
II. 3 
11.38 
11.44 
11.58 
12.37 : 
13. 8 
13.29 
13'44 
14. 0 

14. 26 
15, 0 

15.30 
15.58 
16.32 
16.52 
16.57 
18.25 

--- ----- ------- ------- ------- 19. 58 
19· 14 

48. 5 20. 3 
*** 20, 10 

46.10 21.26 
47.50 21. 38 
47. 15 2 I. 46 
53.50 22. 0 
55.25 . 22. 13 

Jan. 27 
o. 0 20, 53. 40 
o. 9 57· 25 
o. 18 55. 40 
o. 23 57.55 
0,24 53.25 

*** 

Jan. 27 
o. 0 

o. 8 
0.28 
0.46 
I. 8 

' 1071 

' 1079 
' 1067 
' 1073 
' 1070 

Jan. 27 
o. 0 

o. 15 
1. 33 

2. 5 

'01133 
'01080 
'01080 

{
'OII03 

'01 180 

Jan. 27 
I. 0 53'053'5 
3. 0 53'653 '91 
9. 0 52'2 52 '0 

21. 0 44 '044 '5[' 
22. 0 44'544'8 

2 1.22 
2 1.32 

21. 41 
22'48 
23. 8 
23.23 54'45 

' 1071 

'1060 
'1061 
'1050 
'1058 
'1058 
' 1070 
' 1064 
'lc62 
' 1073 
' 1048 
'1068 
' 1067 
' 1072 

'1061 
'1065 
'1058 
' 1075 
'1066 
. 1081 
'1068 
' 1070 
'1065 
'1065 
'1060 
'1062 
' 1095 
'1065 
' 1075 
'1063 
'1065 
'1063 
'1065 
'1062 
' 1067 
'1062 
' 1069 
'1065 
' 1070 
'1068 
' 1073 
' 1067 
' 1067 
' 1073 
' 1075 
'1 0 75 
' 1073 
' 1067 
' 1069 
' 1071 

'1061 
'1063 
'1066 
'1063 
'1066 
' 1064 
'1065 
*** 

Jan. 27 
h m 

3. 0 

4. 25 

6'45 
8'45 
9" 18 
9.45 

19· 41 
2-2. I I 

23.59 

{
'01146 
'01 420 

{
'01370 
' 01 480 

'01 420 
' 01 445 
'01 443 
' 01 4 17 
' 01 453 
' 01487 
'01540 

.. .-

Jan. 27 

Readings 
of 

Thermo
.mete~s. 

h moO 

23. 0 46'0 46 '0 

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 ct) denotes that the register haR 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. 
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I a.l ~ 
~Q)"d a.l ~Q)"d a.l Readings III a.l .S~~ III a.l .S '*] ~ a.l Readings 

S 8. .~] ~ ~ S --4 0 ~ f! S of a ,.c:j.§ ~..8 t) ~ ,.c::'§ S of 
.g~ .g~ ~ ~ g ~ .g~ gi g E ..d ..... ..d ..... 8~~~ ~i f.a ,.c:j ..... 

Western ~ Q) :: e ~ Q) t: e ~E-4 Thermo- .~~ \Yestern ~E-4 QE-4 2> Q) J... e ~E-4 Thermo-
..... J.o . . ,.... ~ ..... J... .~ J... .; J... ~Q)oJ.o .~ J... .; ~ 
~ ~ Ii: ~ --sg~ ~ ~ 0..d 0 <::) meters. ~ J... _...c:I~~ ~-sg& meters. 
I:l- Declina- c~ l3 ..... 1=1 13 1=1 ...... ~ ... Zlc.. ~~ c~ Declina- c~ ~~ § s c~ _ ..... §S I:l-
Q)O ~·rZ. ~a3 ,,;'0=5 Q) 0 Q) 0 Q)O Q) 0 Q) 0 

Q)rJ) .§~~~ ~oo ~~ ~ ... ~rF.l ~~ 
Q)OO ~ 0 Q) Q)OO 

r.i~ ~~ 
0;; tion. . J... C o~ .~~~~ ~~ 

• Q) 
~ta 

tion, .§~~~ o§ .9s~E-4 i5~ ~~ 
J.o ~ • J... p-j~ :> ~.o ~ 1:: J... • J... :Ii ~.o .~ 

~ 
Q) Q) t ~> 0 

Q) Q) Q) J... a . '" Q) 

~ ~:>~ 
Q) :>~ 

~ ~ ~ c..~cE ::;;: :> c.. <t=1 ~ .... C<l .... ~ ~ ~ ~ c..~<8 ~ ~ o~ .......... 
o~ o~ """ 0"" 

Jan. 27 Jan.27 Jan.28 Jan. 28 
h m 

2;.56.3~ 
h m h m h m 0 0< h m 0 I 1/ h m b m h m 0 0 

23.40 23. 10 '1061 20.53 20.46. 5 20.18 '1063 
23.59 55. 0 23. 18 ' 1064 21.38 47. 10 20. 25 '1065 

23.:59 ' 1064 *** 20.37 '1063 
---. - ------- ----- -- 22.5g 51.20 21.38 '1060 

Jan. 28 Jan. 28 ,Jan. 28 .Jan.28 23. II 50.35 22.14 ' 1059 
o. 0 20.55. 0 o. ,0 ' 1064 o. 0 '01540 o. 0 46 '5 46 '8 23.20 51. 55 22.57 '1056 
o. 10 53.50 .0. .8 ' 1064 2. 0 '01585 . I. 0 47 '0 47 '2 :23.42 51.30 33. 6 '1053 

0.40 54 .. 55 0.20 ' 1069 3.28: '01510 2. 0 47'8 48 '01 '23.5g 52. 5 23. 14 '1055 
I. 7 53.35 0.28 '1065 4. 29 '01 418 3. 0 48 '5 48 '8

1 

23. 20 '1053 
I. 14 52.30 0.45 '1068 7· 8 '01180 6. 0 51 '0 50'6 23.59 '1053 
I. 19 53.25 I. 28 '1066 g. 4 '01155 g. ° 50 '1 49'4 .-------- ------- --- -------
2. 5 51.50 1. 41 ' 1067 9· 27 '.01 180 12. 0 48 '7 48 '2 Jau.29 Jan. 29 Jan.2g Jan.2g 
3. 17 49.45 2. 12 ' 1073 .10.15 '01165 18. 0 46 '9 47 '7 o. 0 20.52. 5 o. 0 '1053 o. 0 '01365 o. 0 51 '0 50 '7 
3.39 50.55 2.53 ' 1070 12. 21 '01 180 2 I. 0 47 '7 48 '6 0.48 55. .0 o. 14 ' 1054 1. 31 '01322 I. 0 51 '5 51 '8 
3.5.0 49.40 2.54 "1063 12.33' '012°7 22. 0 48 '2 48 '0' 

; 
I. 0 54. 50 0.29 ' 1057 1. 41 '01325 3. 0 53 'I 53'3 

4· I 50.25 3.35 ' 1064 13. 15: '01166 23. 0 49'0 49'3 I. 9 55.20 (t) 2.52 '01280 9· 0 54'7 54 '1 

4·44 49' 0 3.40 ' 1070 14. 22 '01230 I. 30 54.45 I. 0 ' 1064* 3.38 '0132 7 21. 0 52 '0 52'3 

5. 14 49. 30. 3,54 ' 1064 17. 35 '01340 I. 43 58.25 I. 2 ' 1057 4· 0 
I 

'01 420 
5.50 48. 55 4. 18 '1066 18. 40 '01348 2. 6 55. 0 1. 20 '1060 5. 0 '01320 

*** 4. 28 ' 1064 20. 15 '0139..0 *** 1.24 '1062 5'44 '01293 
6,41 51. 10 4.48 '1068 22. 4 '01 417 2.54 20.56. 5 I. 33 ' 1067 6. 3 '01277 

7· 8 48. 55 5. 8 '106g 22 .. 52 '01 41.0 *** 1·49 ' 1057 6. 12 '01280 

7. 32 49. 20 5.16 ' 1072 23.5g '01365 3.32 2 I. 0.35 2.36 '1056 6.26 '01265 

7·44 48.30 5.38 '1068 3'47 20.53.30 2.52 '1051 7·26 '01260 
8. 9 48~15 5.55 '1°73 3.54 40. 30 3. 1 '1052 7'49 '01287 
8.33 48. ° 6.43 ' 1073 4· 0 42. 0 3.30 '1028 8. 8 '01245 
8. 41 49' 5 6.56: '1.065 4· 8 38. 10 3.35 ' 1029 8.57 '01I 88 

9· 0 46. 25 7. 15 '1068 4. ,18 44.45 3.52 ' 1046 g, 10 '01200 
9. 12 36.35 7. 31 ' 1070 4. 27 49· 5 3.55 ' 1044 9'45 '01167 
9. 23 34. 55 7· 39 ' 1069 " 4·34 48. 50 4· 6 '1052 10'45 ' OII 95 , 
9. 30 37, 0 8. 2 ' 1073 4. 54 53. 15 4. 30 ' 1043 10.57 '01180 

9.41 37, 0 8.30 'lc63 5. 0 51.50 4. 37 ' 1044 12. 4 "011 97 
10. 0 44. 30 8,40 ' 1067 5. 7 53.25 4. 51 ' 1039 12. 25 '01 180 
10.30 43. 10 g. 8 '1053 5.23 46. 20 4. 54 °1041 13.15 '012 I 2 
10.52 46. 15 g.33 ' 1070 

, 
5.33 48. 15 5. 7 ' 1037 13.58 '0 12 I 2 

11.33 47. 30 9'4° '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 '01130 
12. 9 47. 55 10. 16 '1057 6. 9 50. 15 5.38 '1051 15.55 '01150 
12.25 45.45 *** 6. 20 53.55 5.58 ' 1034 16.50, '01205 
12.39 53. 5 12. 9 '106g 6.30 47. 30 6. 8 ' 1054 21.54 '01320 
13.22 45. 0 12. 22 '1063 / 6.43 57. 55 6. 16 '1038 23.59 I '0132 7 
13.55 44,40 12.41 'log3 6.52 57. 10 6.31 '1063 I 
14· 24 48. I~ 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 : 7·21 2 I. 2. ·5 7. 28 '1016 

17· 0 46• 25 13,45 '1058 7·38 20.53,45 7· 39 '1028 

17· 14 47 .. 35 14. 15 ' 1064 7.41 55. 0 8. 2 ' 101 7 

17. 33 46.40 14. 32 '1065 7,53 38.30 *** 
17· 48 48. 30 14.45 ' 1064 8. 5 51. 20 8. 27 ' 1027 

17. 56 48. 15 *** 8. 9 4 2.35 8.54 '1018 

18. 7 49,30 17. 30 ' 1064 8.15 42. 10 g. 2 '1022 

18. 16 48. 20 17·49 ' 1072 8.27 35.20 9. 12 ' 101 9 

*** 17· 59 ' 1071 8.55 42. 0 9. 23 ' 1024 

18'43 46. 35 18. 13 ' 1076 9· 2 4 1. 25 9.42 '1016 

18.54 47. 20 *** 9· 8 42. 50 10.10 '1030 

18.58 46. 15 18.37 \ ' 1076 9. 32 43. 10 10. 2g . 1027 
* •• 19· 2 ' 1067 9. 39 44. 35 10.45 ' 1046 

19· 39 47. 20 19.41 ' 1070 9. 54 42. 5 10.56 ' 1044 I 

*** 19.43 '1062 I -

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

C2 



(xx) 

Jan. 29 

Western 

Declina

tion. 

h m 0 J /I 

10. 12 20.45. 5 
*** 

10.37 
10.45 
10.53 
II. 2 

I I. 20 

11·44 
12. 8 
12. 19 
12.30 
12.38 
12.45 
13. 21 
13.38 
13.52 
14. 38 
15.15 
15.38 
16. 7 
16. 20 

16.36 
16,48 
17. 6 
17. 26 

17. 38 

18. 17 
18,45 
18.57 
19· 7 
19. 20 

20.36 

21,29 

22, 28 
22,33 

23,14 
23,34 

23.59 

44. 15 
47. 20 

44. 20 

44,25 
38.35 
35. IS 
42. 25 
42.40 

40 . 25 
42 . 35 
42 • 55 
48. 55 
46. 50 
46. 55 
53.50 
45. 30 
51.35 
46,25 
47. 15 
46,30 

48. 5 
46'45 
48. 0 

47. 0 
*** 

47. 10 

49. 0 

48. 15 
49. 55 
48. 15 

*** 
46. 30 

*** 
46. 10 

*** 
48,25 
49.40 

*** 
53. 0 

51, 15 
*** 

51,30 

Jan.29 
h m 

I I. 8 
11.43 
12, 5 
12. 21 
12.51 
13.24 
13,43 
14· 7 
14. 32 

14· 59: 
15. 17 
15.53 

16.55 
17. 10 
17. 25 
17. 32 
18. 0 

18. 15 
18'46 
19. 2 

19. 8 
19. 25 
20. 10 
20.22 
20·47 
21. 22 
22.13 

23. 13 
23.59 

'1036 
'1026 
' 1039 
'1033 
'1033 
' 1042 

'104° 
'1°48 
'1°7° 
'1056 
' 1064 
'1°41 
*** 

'1°49 
'1054-
' 1054 
'1051 
' 1054 
'1050 
'1°48 
'1052 
' 1049 
'1055 
'1052 
'1°48 
'1052 
'1°47 
'1°46 

*** 
'1050 
' 1045 

h m 

INDICATIONS OF THE MAGNETOMETERS 

h 

Readings 
of 

Thermo
meters. 

o o 
Jan.30! 

h m 

7. 22 
7.48 
8.23 
9. 54 

10. 19 
10.41 

10.57 
II. IC) 
11.3-1 
I 1.55 
12. 1 I 

12.36 
12.53 
13,31 
13.52 
14. 20 

14. 33 
15. 13 
15,42 
16. 4 
16. 15 
16.22 
16.38 
16.54 
17· 4 
17,27 
17. 38 
17· 42 

18. 17 
18.28 
18.38 
18,44 

19, 0 

Western 

Declina

tion. 

o J II 

20.49. 10 
50.30 
48. 35 
46. 30 

46. 35 
43. 15 
45. 0 

47. 50 
51.55 
45,55 
48. 50 
46,45 
47. 35 
40. 0 
55,50 
38. 15 
41. 55 
38.20 
42• 35 
41. 55 
46,40 

44. 0 

49, 15 
46. 5 
45. IS 
50.45 
47. 55 
49, 0 

*** 
46. 55 
49. 5 
46. 0 

49. 25 
*** 

51. 5 
*** 

50.50 
49. 0 

48. 25 

52.25 
50.40 
53.20 

Jan.30 
h m 

4. 37 

5.52 
6. 8 
6.26 
6·44 
6,50 
7· 7 
7·22 
7. 31 
7,58 
8.13 
8. 27 

8.45 
8.53 
9. 15 
9,32 
9.4 2 

9,59 
10. 4 
10.20 
10.28 
10.35 
10.51: 
I I. I I 

I I. 19 
11.33 
I 1,59 
12. 27 
12.52 

---1-----1---- ---- ---,---- -------

19. 16 

19. 59 
20. 8 
20.20 
20,25 
20.30 
20.35 
20.41 
20,59 
2 I, 15 

2 I. 28 
21.35 
21, 44 
22. 5 
22. 17 

50. 15 

13,20 
13.38 
13.57 
14. 15 
14. 38 
14. 53 
15. 0 

15.13 
15,39 
15.45 
16. 0 

16.22 
16.30 
16.43 
16.59 
17·25 
17. 34 
17,39 
17.45 
18. 18 
18,35 
18. 44 
19. 5 
19.45 
19. 54 
20, 2 

Jan,30 
0, 0 20.51. 40 
0.27 53,55 
I. 2 54.50 
I. 14 54. 5 
1. 38 56. 5 
2. 7 53. 40 
2.35 54.20 
3. 48 51. 25 

4. 14 51. 50 
4.37 50.25 
6, 8 50. 45 
6.53 52.40 

Jan. 30 
o. 0 

0,26 
0'43 
0'46 
I. 2 

I. 27 
I. 38 
2. 16 
2.50 
3,42 I 

3.53 
4. 8 

' 1045 
'1052 
' 1049 
. 1051 
'1050 
'1053 
'1056 

'1055 
' 1059 
'1061 

Jan .. 30! 

0. ° 
2, 8 
2.32 
6.56 

7·23 
9· 17 

10.4° 
I I. 42 

12·4° 
13.53 

' 1059 14. 10: 
'1060 14.30 

'0132 7 
'01300 
'01306 
'01260 
'01265 
'012 40 
'01225 
'01257 
'01182 
'01156 
'01080 
'01 I 12 

Jan. 30 

I, 0 53 '9 53 '4-
3. 0 54 '4 54'0 
9, 0 55'4 54'8 

21. 0 52 '352'6 

22,38 
23. 2 

23,21 
23.31 

51. 20 

48. 25 

48. 55 
47. 30 

50. 15 
49. 30 

47. 55 
*** 

51. 20 

51. 0 
*** 

57. 0 
56. 5 

'1058 
*** 

'1062 
'1068 
'1065 
'1058 
'1062 
' 1049 
' 1047 
'1052 
'1053 
'1050 
'1055 
*** 

'1051 
'1055 
' 1049 
' 1046 
'1051 
'1050 
'1053 
'1051 
'1055 
'1055 
'1062 

'1053 
'1056 
' 1049 
'1062 
' 1046 
' 1047 
*** 

'1051 
' 1043 
' 1059 
' 1040 
' 1071 

' 1070 

' 1075 
'1065 

'1052 
'1053 
' 1°40 

'1°46 
'1058 
'1°47 
' 1045 
'1055 
' 1049 
'1052 
'1051 
'1060 
'1052 
'1063 
'1066 
' 1048 
'1052 
' 1044 

Jan. 30 
h m 

15. 15: 
16, 5 
16'45 
17· 7 
21.29 
21.45 
23.59 

'01088 
'ou33 
'01130 
'011 47 
'01280 
' 01293 
'01337 

h m 

Read.ings 
of 

Thermo
meters. 

o o 

The indjcatio~s are taken from the sheets of the Photographic Hecord, except where an asterisk is attached to the number, in which instances 
they are lllferr~d from observations made with the telescope in the ancient manner. The Symbol 11':** de~otes that the. magnet. has 
been ~enerall~ In a state of agi~ation. The Symbol (t) denotes that the register has failed betw~en the precedmg ~nd followmg rea~mg~. 
The Symbol . attached to a tIme denotes that the reading will apply equally well to a considerabl~ range of tIme near that ~vlllch IS 

recorded, A brace denotes that at this time the curve of the Vertical Forcewas dislocated, and the dIfference of the numbers mcluc1ed 
by the brace shows the amount of the displacement. 
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cV cV S::1)~ cV .9-a] cV cV Readings cV cV !:l1)~ 
cV 

!:l<:)"d 
cV Readings _1'"4 0 ~ tV ';:g ~ ~ ''''0 $ cV 

.§ e ~i ~B EI ~i ~ g .~ of e e a ~i ~3 .=.§ of ..... 
-5E:i -5~ ~~ ;:~~a -5~ ~E;: Western 

-5~ ~~ g ~ ~ 1) l:l ~ -5E-i Thermo- Western ~~f5~ f5 <V ~ f .~ E-i Thermo-...... ,., ..... ,., ..... ,., .~ J.4 ..... ,., ..... "" ~ ,., 
~ ~ ~ ~ -""1=1 PI I!== ~ Ro:Sg& ~ ~ meters. ~ ~ ~ ~ _ .... c.>~ ~ ~ R..c::a ell 1=1 ~ meters. 
~O Declina- ~'O ~ .... = S ~'O 1=1'0 1=1- Declina- ~'O ~ .... § s ~-

.... ~~ 
~o _'E=8 <V 0 *a5 _'Epa 

*00 <V 00 s:: 0 <V OJ 00 *00 ~~ I~i <V 00 *rn §.o .,OJ ,.,00 rij .. !~.,.J 
,., 1=1 tion. ,., 1=1 ~r1J~8 ,., ::s .@ ~~~ ,., ::s ,., 1=1 tiona ,., ::s 

.~~~~ 
,., 1=1 .~!!l~~ c:l~ <V <V 

CJ~ c:l~ ·c ~ .,.. C)~ o~ '!:l • >= Cl~ c:l~ (-?~ =6b!>St ell OJ t: ~ . '"" ell t:r:bOl:>M <11 

~ ~ ap:j~ i ~>.s ell 

~ ~ ~ PI~ C£ ~ ~ PI> C£ ~ .... ~ .... ~ ~ ~ .... ~ .... co:: 

O~ O~ ..... > O~ O~ 

Jan. 30 Jan, 301 Jan,S1 .Jan.31 
h m 0 I /I h m h rn h rn 0 0 h m 0 I " h m h m h m 0 0 

23,55 20,57. 35 20.41 ' 1042 9, 18 20,51. 0 12, 0 ' 1057 
23,59 50,30 21. 4 '1035 9·27 42. 35 12. 9 '1052 

2 I. 17 '1042 ·9· "9 51,50 12, 14 '1053 
21.25 ' 1039 9. 54 49. 25 12,28 ' 1044-
21. 37 '1044 10,20 39. 20 12.46 '1051 

*** 10.31 41. 20 13. 0 ' 1041 
22. 13 ' 1045 10.36 40. 55 13,28 '1053 
22.21 '1053 :~** 13.49 '1050 
22. 25 '1051 10.56 46. 35 14. 37 ' 1048 
22.30 'lOSS II. 4 46. 50 15. 23 "1054 
22.41 '1050 I 1.23 54. 30 15.58 '1055 
23. 0 ' i045 I 1.44 45. 10 16. 10 '1053 
23. II '1052 1 1.58 43. 15 16.28 ' 1057 
23.52 '1020 12. 5 43. 55 16.40 '1055 
23.59 ' 1024 12. 12 42.40 17. 2.1 '1060 -
------- ------- ------- 12.22 44. 10 *** 

Jan. 31 Jan.31 Jan.31 Jan . .31 12.28 43. 55 18.59 '1063 
0, 0 20.50,25 o. 0 ' 1024 o. 0 '01337 I, 0 53 '1 53'0 12.53 52,25 19. 13 ' 1067 
0.33 47·30 o. 2 '1025 loll '01380 3. 0 53'6 54'3 13, 7 51.10 19· 19 ' 1064 
0.51 51.55 o. 8 '1021 I. 35 ' 01 4 0 7 g. 0 51 'g 52 '5 13.26 52.20 Ig.28 '1068 
0.54 51.30 Ct) 1.54 '01390 21,30 45 '8 46 '5 *** 19·49 ' 1069 
I. 6 53.55 1. 0 ' 1057* 3.38 '01370 13.50 51, 0 20. 10 '1065 
I. 9 53.30 I. 22 '1053 3,47 '01367 14. 23 51,45 *** 
1. 35 20.59·35 1.43 ' 1043 4. 39 '01323 14,39 54,20 2 1.31 '1062 
1. 41. 2 I. O. 5 1,49 '1051 5. 14 '01 278 14,52 53,35 22. 0 '1060 
I. 50 20,56.55 2, 8 ' 1044 6. 10 '01264 15. 0 54. 25 22. 9 '1063 
1,58 ·55.30 2.15 . ' 1048 6.30 '01235 15. 12 52.50 22,22 ' 1059 
2. 2 56.50 2,23 ' 104 2 6.3g '01235 I5.2g 52.30 22.38 '1065 
2. 8 55'45 2.28 ' 1045 7, 5 '0122 7 *** 23, 12 '1062 
2. 13 56.30 2.32 ' 1041 8.3g '01263 15,59 53. IS 23.59 ' 1059 

*** 2·44 '1050 9· 4 '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 10.14 '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 II, 2 '01230 17. 22 53. 10 
3.27 47·20 3.55 '1052 I I. 11 '0124° 17. 32 54. 35 
3,41 ,'7.55 4· 7 '1050 11.28 '012 IS 17.43 52,40 

3,51 37. 10 4. 30 '1052 12.43 '01267 17,50 53,30 

4· 0 38,15 4. 58 ' 1045 13. 0 '01263 *** 
4, 8 4 0 '40 5.36 ' 104 5 1,3, 42 '01286 18,36 52.30 

4. 15 41.25 5.45 '1066 17,48 '01520 *** 
5. 2 52.50 5.52 ' 104 8 22,42 '01550 19. 22 52.45 
5.15 50; 0 6. II '1086 (t) *** 
5.38 51. 5 6.24 '1058 20.48 51. 0 
5'48 40.35 6.32- '1063 2 I. 5 52,35 
5.55 42.30 6.46 '1053 21. 26 52. 0 
6. 3 30,25 7· 3 '1033 'J\~** 

6.Ig 38,30 7. 23 ' 1037 22. 8 54, 10 
6.23 39·30 7. 52 '1035 *** 
6'40 44'40 8,lg '1051 22.26 53.25 

*** 8,47 'log6 22.38 55.55 
7· 3 48• 45 9. 18 '1053 22.55 50. 15 
7. 10 47, 5 9. 31 '1061 23, 15 51. 15 
7·53' 53'45 10. 9 '1033 23.26 50. 5 
8.14- 49'40 10,23 '1038 23.39 50.50 

8.36 41. 20 10.4 1 ' 1029 23.5"9 50. 20 
8,48 51, 5 1 I. 13 '1060 

I 
-49. 50 ' 1043 1-- ._------ --- -- --g, 7 11.29 

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



(xxii) 

~ I-,.= ..... 
C) E-4 Western .; ~ 
~ ~ Declina-

CS ~ tion. 
~ 

~ 

I, Feb. I 
h mol If 

O. 0 20. 50. 20 
I. 5 52.45 

2.54 
3.58 
4· 14 
4. 32 
5. 18 
6.13 
6.37 
6.56 
7. 13 
7·35 
8. 3 
8.22 
8.27 
9. 8 

10. 12 
10. z6 
10'4-3 
10.54 
II. 8 
I 1.54 
12. 15 
12.39 
13. 0 

13'40 

14· 9 
14.32 

15. 15 
16. 8 
16.34 
17. I 

17. ~5 

18.58 
Iq. 23 
20. 25 
20.39 

21.34 

22. 24-
22.53 
23.59 

**-
52.25 
49. 5 
49. 55 
49. 0 

50.40 
47. 5 
48. 10 
47. 0 

46. 55 
44.45 
45,40 

47. 30 
46. 0 

48. 10 
47. 5 
48. 50 
40 . 55 
46. 30 
4 1 • 55 
45• 50 
43,40 

45.40 

44.45 
46. 0 

48. 15 
46. 55 
47. 35 
48. 20 
47. 25 
48.45 
47. 20 

*** 
47. 30 
49. 20 
47. 10 
48. 35 
*** 

48. 20 
*** 

50. 15 
49. 10 
52.50 

Feb. I 
h m 

O. 0 

0.20 
I. 37 

I. 55 
2. 28 
3. I 

3.32 
3·49 
3.58 
4. 20 
4.46 

5. 20 
5.28 

6,47 
7. 22 

7. 32 
7·49: 
8. 9 
8,49 
9. 28 
9·42 
9. 55 

10. 15 
10.23 
10.39 
II. 0 

II. 14 
11.30 
I 1.45 
12. 10 
12.54 
13. 14: 
13.32 
14. 0: 
14·~3 
14. 30 
14. 53 
16. 14 
16.26 
16·44 

18. 10 
18.23 
19· 7 
19. 15 
20. 3 
20. 24-
20.56 
21. 42 
21. 47 
22. 14-
22. 23 

Feb. I I 
h III 

. 105q 8.30 
"1063 21. 0 

'1062 
*** 

"1060 
'1062 
"1061 
"1057 
"1059 
"1058 
' 1064 
"1061 
*** 

'1061 
"1059 
*** 

' 1059 
"1067 
'1066 
' 1074 
'1066 
' 1059 
'1063 
'1060 
'1063 
' 1059 
'1060 
' 1048 
' 1078 
' 1064 
' 1072 

' 1071 

'1055 
'1060 
' 1059 
'1063 
' 1059 
'1063 
'1060 
'1063 
'1063 
'1065 
' 1064 
*** 

'1066 
' 1070 

'1062 
'1067 
' 1070 

' 1067 
' 1070 

'1063 
'1065 
'1056 
"1059 
*** 

INDI0ATIO~S OF 1RE MAGNETOMETER:;; 

Feb. I 

Readings 
of 

Thermo
meters. 

h moo 

'01 421 * 8.30 48'749'0 
'01485* 2 I. 0 47'147"9 

Feb. 2 
h m 
O. 0 

0.12 
0.40 

I. 9 
I. 41 
.3. 2 

3.17 

3,49 
4. 23 
4. 37 
5. 13 
5.39 
5"47 

6.· 5 

6.33 
6'41 

7. 51 
8. 6 
8.20 
8.33 
8.37 
8.51 
9· 17 
9. 23 
g. 27 
9. 36 
9'48 

10. 0 

10. 12 
10.33 
10.40 
10.55 
II. 18 
II. 28 
I 1.46 
I 1.56 
12. 19 
12.30 
12'46 
13. 8 
13.34 
1,)·47 
14. 37 
14. 53 
15,45 
16. 3 
16.21 
16.37 
16.53 
17·49 
18. 0 

Wcst-ern 

Declina

tion. 

o I 1/ 

20.52.50 
52. 15 
53. 0 

52.55 
51. 5 
52. 20 
51. 25 

*** 
52.10 
41.40 

4°·25 
4 8. 30 
46. 55 
47.40 

*** 

48. 20 
44.40 
45. 30 
36.25 
37. 15 
34. 0 

45. 35 
45. 0 

46. 15 
45. 30 
46.45 
45. 50, 
47. 20 
46. 5 
47.40 

45. 5 
45. 0 

46'45 
45. 5 
49. 50 
44. 0 

46'40 

42. 5 
47. 0 

46. 0 

47. 5 
49. 30 
48. 20 
48. 30 
50. 0 

Feb. 2 
h m 

O. 0 

0.53 
1. 22 

I. 35 
1. 53 

3,48 
4. I \ 

4. 15 
4·44 
5. 0: 
5.39 
6. 0 

6.12 
6.36 
6.5:2 
7· 39 
8. 0 

8.19 
8.25 
8.59 
9017 
9. 25 
g. 44-

10. 4 
10.20' 
10.38 
10·44 
II. 9 
1 I. 29 
I I. 50. 
12. 7 
12. 16 
12.34 
12.55 
13. IS· 
13.32-
13,40 

14. 15 
14. 28 
IS. 13 
15.17 
15.52 
16. 8 
16.38 
17. I 

17. 34 
18. 14 
18.57 
19. I 

Ig. 12 

__ 1 __ - 23. 59
1

0

'067
_--------

18.38 
19. 30 
Ig.26 

48. 0 

49. 35 
48,45 
48,40 

49. 30 
48. 30 
48. 55 
47. 50 

19.45 
19. 55 
20. 2 

' 1067 
(t) 

' 1064 
' 1057 
'1060 
'1063 
(t) 

'1063 
*** 

' 1059 
' 1039 
'1035 
' 1057 
'1060 
'1052 
' 1057 
'1055 
'1058 
' 1054 
'1058 
'1051 
'1054-
'1051 
'1086 
' 1059 
' 1059 
' 1048 
' 1054 
'1051 
'1058 
'1054 
' 1048 
' 1054 
' 1077 
'1066 
'~072 
'1052 
'1055 
'1052 
'1055 
' 1054 
'1056 
'1058 
'1061 
'1060 
' 1059 
'1061 
'j059 
'1060 
'1060 
'1056 
'1062 
'1060 
' 1064 
*** 

'1056 
' 1059 
' 1057 

Feb. 2 
h m 

I. 0 

I. 25 
3.33 
3.54 
4. 36 
5.11 
6,48 
8.56 
9. 23 

11.53 
12. 19 
12·47 
13. 3 
14.43 
20.58 
22. 15 
23.59 

(n 
'01 465* 
'01 452 
'0IQ7° 
'01344 
'01346 
'012 93 
'01200 
'01 153 
'01 125 
'01 125 
'010g6 
'01080 
'010g8 
'bl123 
'01 180 
'01220 
'01200 

Feb. 2 

Readings 
of 

Thermo
meters. 

;~ol~ ~) 
(5~ O~ 

h moo 
I. 0 50' I 50 '0 
3. 0 51 '851'4 
g. 0 53'0 53 '0 

2 I. 0 51'1 51 '2 

The indicati~ms are takf~ from the sheets of the llhotographic Record, except where an asterisk is attached to the number, ir: which instan~es ~hey are in~erred from 
observatIOns made "':Ith the tel~scope in the ancient manner. The Symbol "'*'" denotes that the magnet has been. generally In a state of ag~tatIO~. The Symbol (t) 
denotes t?at the reglst€r ha~ faIled between ~he preceding and following readin~s. The Symbol: attacl;led to a tIme d~notcs that the ~eadlDg wIll apply e9ually well 
to a consIderahle range of tlme near that WhICh is recorded. A brace denotes that at this time the curve of the VertlCal Force was dIslocated, and the dIfference of 
the numbers included by the brace shows the amount of the displacement. 

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

I----------------------------,-----------------------------------------------------------~·--~-----=~--=--~.-------=-----



Western 

Declina-

tiOD. 

F~b, 2 
b mOl II 

Ig.55 20.48. 20 
20. 7 47,25 

*>#* 
21. 5 
21.56 
22.28 
23. 2 
23.25 
23.54 
23.5g 

46. 5 
46,40 

48. 15 
4g. 10 
52.35 
51.20 
51.40 

Feb. 2 
h m 

20, 23 
20.50 
2 I. 15 
21. 44 
22. 15 
22.54 
23. 8 
23,43 
23.5g 

'1058 
'1056 
'I05g 
'1056 
'1058 
'1058 
'1060 
' 1054 
'1052 

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

h m h m 

Readings 
of 

Thermo
meters. 

o o 
Feb. 3 

Western 

Declina

tion. 

Feb 3 
b m 01/1 hm 

I g . .33 20. 48. 45 20. 25 
Ig.3g 47.40 

*** 21.26 
20.51 
21.33 
21.57 
22.2g 
22·47 
23. 2 

47. 10 21.47 
48,40 

48. 10 22.46 
4g.35 23.30 
4g.IO 23.5g 
49'45 

*** 

' 1107 
*** 

'1108 
' 1104 
*** 

'1102 
'1100 
· 1101 

---1.-----:1---1----- ---.1.....,.---1-----·-- 23.5g 50.20 

b m b m 

(xxiii) 

Readings 
of 

Thermo
meters. 

o o 

Feb. 3 Feb. 3 Feb. 3 Feb. 3 ---1----- ---1----1--- ----1--- ----
o. 0 20.51.40 o. 0 '1052 O. 0 '01200 I. 053'052'g 
O. 5 ·51. 45 0.49 '1052 I. 35 '01140 3. 0 53'g 54'0 
0.30 50.40 I. 0 '10g2 2.3g 'OIl43 g. 0 53'152'g 
0.36 51. 45 I. 2g 'Iogo 2.50 '01137 2 I. 0 4.3·9 44 '8 
0.58 51.50 1.42 'log5 3 {'01140 22. 0 44'3 44'9 

5 6 . 7 33 3 5 I. II O. 0 2. 40 'Iog '01 0 2 . 0 44'74 '0 
1.57 51. 10 3.22 'log4 4. 49 '01 234 
2. 18 51. 0 *** 6.5g '01168 
2 . .37 51.40 5.15 'log8 I I. 33 '011 44 
2.50 50.35 5.55 '1102 13.27 '01240 
3.57 48.50 6. 7 '1100 13.38 '01 270 
4. 8 4g· 0 6. 14 '1103 15,44 '01368 

*** 6,45 '1103 21.34 '01420 
5.24 47.25 7.24 'log3 23.5g '01520 

*** 7.35 'log4 
6.49 48. 50 *** 
7· 3 47· 20 8. 9 '1085 

*** 8. 28 'IOg2 
7· 38 47.45 8.57 '1086 
8. 5 45.30 g.22 'log4 
8. Ig 46.55 g.52 ·log8· 
8.24 48.35 10. 5 'log7 
8.56 46.25 10.30 '1120 
g. 4 48. 5 10.38 '1'-13 
g. Ig 47.50 10.52 '1114 
g.30 48.35 11.26 'log2 
g.51 46.10 12.0 'Iog8 

10. 15 37. 15 12.21 'log6 
II. 18 43. 0 I2.2g 'Iogg 
I 1.34 41. 5 12. 40 'log8 
12.17 45.5013.0 '1100 
12.3g 47. 0 13.21 'log8 
12.48 45.20 13.43 '1100 
13. 13 44.45 13.59'11 10 
13.32 46.35 14. 8 '1107 
13.52 46.50 14 . .38 'l1og 
14·, 7 4g. 40 15.16'1106 
14· 56 43. 10 15. Ig '1102 
15.28 46. 40 16.12 '1101 
15. 4.3 46. 5 16. Ig'I 103 
16. 9 48. 5 17. 2 ' 1107 
17· 7 46.50 17.45 '1106 
17· I9 48.0 18.23 '1110 
17· 36 47. 0 Ig. 1.3 '11 07 . 

*** Ig.25 '1 I 10 
*** 18. IS 

Feb. 4 Feb. 4 
o. 0 20.50.20 O. 0 
0.34 50.55 1.21 
I. 25 4g.50 1.32 
2. 5 51.50 2.17 

3.28 
4. 10 
4.42 
5. 2 
5.22 

5.52 
5.59 

6. 19 
6.32 
7. 0 

7. 23 
7. 34 
7.43 
8. 3 
g. IS 
9. 30 
9. 50 
g.56 

10.5g 
I I. 13 
11.26 
I I. 3g 
I I. 45 
12. 0 

12.22 
12.31 
12.43 
14. 0 

14. 18 
14. 52 
15. 7 
15.35 
15.52 

.16. Ig 
16.37 
16.57 

*** 
4g· 35 3. 7 
4g.35 3.22 
45.30 3.53 
47· 30 4. 12 
44.40 

*** 4. 57 
48. 10 5. 16 
48. 0 5.50' 

*** 5.58 
4g. 45 6 .. 12 
49. 10 6. 19 
50. 40 6.55 
47. 55 7. 18 
47· 45 7· 40 
4g· 20 7· 57 
47.30 8.20 
47.25 8.46 
45. 20 9. 16 
46. 55 9. 50 
46.20 10. 8 

*** 10.37 
45.35 10.54 
46.50 II. 14 
50.35 I I. 23 
45.50 I I. 34 
45. 0 11.45 
42 • 15 '12.0 
*** 12.10 

42.55 12.24 
40.40 12.40 
3g.I5 12.56 
45,40 . 13.14 
43.55 13.32 
45. 0 13.58 
46. 55 14· 27 
47.35 14. 50 
46. 25 15. 15 
46.30 15.31 
48.35 16.42 
46• 25 17. 36 

Feb. 4 
'1101 O. 0 
'1100 
· 1102 
'1105 
*** 

'1101 
'1102 
'Iogg 
'Iogo 
*** 

'1102 
,'10g6 
' 1104 
'1102 
'1103 
' 1104 
'1101 
'log4 
' 1096 
' 1094 
'log8 
' 1098 
'1101 
'1101 
'Iog7 
'1100 
'Iog8 
'logg 
'1120 
'1 107 
'1112 
'1104 
'1105 
· 1101 
'1102 
'1101 
'log5 
'Iog5 
' 1099 
'10g7 
'1100 I 

o. 17 

3.35 
7. 13 
8.23, 

I I. 15 
I 1.30 
I 1.55 
18.22 
19. 35 
23.5g 

'1100 
'1103 
'1100 
' 1104 ' 

For the Horizonta:l and' Vertical Forces, increasing readings denote increasing forces, 

Feb. 4 
'01520 O. 0 45'545'8. 

{
'OI520 I. 0 46'046'6, 
'01 470 2. 0 46'847'3. 
'01 483 3. 0 47 '5147 'g 
'01280 6. 0 50'1 50'2 
'01240 9. 0 51'051'8 ~ 
'011 95 12. 0 51'051'3 
'01158 18. 0 50'751'1 
'01140 21. 0 50'551'5 
'01135 22. 0 50'751'8 
'01117 23. 0 51'051'8 
'01103 

Febrnarv 3d• Ih. HORIZONTAL FoRcE.-Just before this tinie a di~placemerit appears on the Photographic Sheet to the amount of 0'004, 
c~used, it is supposed; by a displacement of the slit in front of the gas light,. Therefore all readings this year to February 3d• oh. 49m. 
require increasing by 0'004 to reduce 'them to the series beginning at III on this day. 

-



(~xiV') INDICATIONS OF THE MAGNETOMET~RS 

s::cu"d .S ~a:l Q$ Q$ 
I 

Q$ Q$ .~] ~ ~ ~ ~ Readings ~ s:::l.I"d 
~ .S~] ~ Q$ Readings 

.= .§ r5~ .= .§ cu"q ~ ~ "q.§ of a .S .~] ~ ~ a .§ of 
e~~.a "q ~ .... cuAC):;j 

C)~~~ r5E-4 e~~.a "q ..... 
e~~d r5E-4 .~E-t .~E-1 .~E-I Thermo- C)bi .~E-t ThertnO-

Western ~]g~ ~ j 15 f .; M Western o M til o cu M M 
~M .~~ l!: M ~ M meters. 

..... M ~(I)OM ~ M ~.s8~ 
..... M meters. = til ...... ~=c. t=I~ ~ .. ~~ s::~ s::~ l!: til ~£~~ t=I~ ~ ro 

cu'O Declina- s:: 0 i'i .... :;j a (I) 0 ~'E:;j~ :l.I 0 (1)0 Declina- t=I ...... cu 0 ~'E§& t=I'O 
~oo 

cu 0 - .... :;j a ~cn = 0 cu ~cn ~:n ~~ ~.w ~cn ~.cn = 0 cu ~cn ~rn ~~ ~~ 
O~ tion. Md ~5~E-I O§ .~ ~ ~E-t 0= (I) 

Os:: tion. .§~~E-I O§ ·~5~E-1 0§ o to:! 
• t=I :> ~lJ O~ . = • t=I 

'1:: ~ • M to:! ::I:1bO ro ~ M • M ~bO >bO 
(I) <U cu t ~:>.£ cu M c::l • M cu 

~ ~ c.::t: c8 o~ 
.... tIl 

QJ QJ 

~ ~ ~t> cZ QJ .... tIl .... to:! 

~ ~ :> ~ :;~ ~ ~ ~ c.~.s ~ O~ O~ 

Feb. 4 Feb. 4 Feb. 5 Feb. 5 
h m 0 I /I h m 11 m h m 0 0 11 m 0 I " 11 m h m h m 0 0 

17. 28 20.48 • .35 17· 45 '1100 20. 9 20'46. 55 22. J 2 'log2 
17. 35 48. 10 17. 5.3 ' 1104 *** *** 
17· 47 48. 55 18. 5 '1103 20. ,37 45. 20 23. 8 ' 1087 
17. 55 47· 5 18. IS '1105 *** 23.lg 'log3 
18. I 48. 10 18 . .30 '1103 21. 24 47. 30 23.5g '1082 
18.14 46,40 18. 49 '1103 21·44- 46. 10 
Ig. 6 46. 35 Ig. 7 ' 1107 *** 
2°·49 47.45 Ig . .32 '1103 22.25 50. 5 
2 I. 5 46,40 *** 22.53 4g· 55 
21.23 48• 35 21. 13 'log7 23.12 4g· 0 

*** 22. 2 'log7 23. 22 53.25 
22. 7 4g. 15 22. 10 'Iogg 23.56 51.50 
22.15 48. 15 *** 23.5g 51. 5 
22.21 4g· 30 22.57 'log8 -------- ------.-- ---~-- -------
22.40 50.50 2.3.30 'log7 Feb. 6 Feb. 6 Feb. 6 Feb. 6 
23. 3 4g· 55 23,42 'log5 O. 0 20.51. 5 O. 0 ' 1079 o. 0 '01163 I. 0 54 '1 547 
23.32 50.25 , 23.5g 'log5 0.13 49. 15 0.25 '1082 3. 16 '01°77 3. 0 54'9 55 '7 
23.5g 51.40 0.36 52.40 0.35 . 1086 5'49 '01080 g. 0 55'4 55'3 

.. _-- --- ---- 0.53 51.45 I. 27 'loS6 6.34 '01 I 12 21. 0 51 '5 52 '8 
Feb. 5 Feb. 5 Feb. 5 Feb. 5 I. 12 52.20 }.38 'logo 7. 57 '01065 

o. 0 20.51.35 O. 0 'log6 O. 0 '01 10.3 O. 0 51 '.3 52 '0 J. 17 52. 0 1.56 '108g g.16 '01050 

0.27 50.55 *** 0.55 '01 120 1. 0 Sf '6 51 'g I. 32 54. 25 2. 4 'IOgI g.50 '01066 

0·47 50. 10 I. 15 'log8 2.41 '01180 .3. 0 53'0 54'0 *** 2.30 '108g I I. 15 '01050 
I . .35 52. 0 2. II 'Iogg 3. 17 '01183 g. 0 54'5 54'0 I. 54 5.3.55 2'46 ' 1084 12.37 '01050 

2.21 50.30 2'43 'log5 5.38 '01 118 21. 0 52'0 52 '7' 2. 17 55. 0 *** 13. 23 '0102 7 
2.55 51.45 .3. 8 'Iog5 g.12 '01063 2.33 54. 55 3.27 '1083 15.3g '0 I I 13 

3.22 50. 5 3.26 'logo I I. 45 '01100 2.53 52.55 3.51 'IOgI 16.37 '01 I 20 

3.37 50.55 3.50 '10g0 15.45 '01221 3.35 53. 0 4. 32 'logo 17· 29 '010g6 

4.45 4g. 10 4. 34 'log5 17. 56 '01255 3.50 53.50 4. 55 • 1081 17. 58 '01 125 

5,44 4g· 0 5. 8 ' 1097 2 I. 5 '01240 4. II 53,4° 5. 4 'IOS2 20 . .36 '01203 

6. IS 47. 30 5,42 ' 1097 22.30 '01260 4. 36 54. 15 5.17 '1°77 21.30 '01220 

6'46 48'45 6. S ' 1094 23.5g '01 163 4. 56 52.55 5,44 '108 I 22. 3 '01240 

7·.37 47,40 6.31 'log8 5. 18 52.50 5.53 ' 1078 23.25 '01238 

8'40 47. 15 7 . .31 'log7 5. 26 51. 50 5.5g ' 1079 23.52 '01237 
g. 0 46. 25 II. 3 'log7 5,45 54· 0 6.13 '1068 23.5g '01250 

g. 5 47. 15 I I. 16 '1100 5.53 53 . .30 6.27 ' 1079 

10·47 46. 50 II.5g 'log8 6. 4 56. 5 6.35 '1°72 

10.5g 47. 15 12. g '1100 6.20 51.45 7· I '1083 

12. II 46.45 12 • .33 . lOgS 6.30 53.25 7. 26 '1088 

12.21 46. 0 12.40 'log4 6. 41 47'45 7·47 '1080 

12.5g 43. 55 12'45 'log7 6.54 46. 50 7· 57 'Iogo 

13 . .36 41. 35 13. 4 'log5 7· 5 47. 20 8.24 'logl 

13.51 4.3·30 13. IS '1100 7. II 47· 5 8 . .32 'log8 

14· 2 4.3· 0 13. 27 'log8 7. 26 50. 0 8,47 '1101 

14 . .32 43. 50 13. 2g 'log1 7· 39 4g· 50 8.55 '1086 

14.45 44,45 13.45 'log2 7. 58 46,40 g. 20 ' 1076 

15.20 44· 0 13.55 'Iogo 8.23 48. 0 9·.37 '1°77 
15'47 46. 0 14·47 'Iogl *** g.52 'Iogo 

.** 15. I I '108g 8.57 47· 0 10. 14 '1088 
18. 2 46. 5 18. 7 'log8 g. 2 45. 10 10·49 '10g5 
18. 10 47· 5 18. 14 '1101 

I 
g.23 44· 5 I I. 14 '108g 

18.23 45. 20 *** g.35 44. 50 11. 45 . '10g5 
18.36 46.45 20.32 ' 11 °7 9·42 44· 5 12. 14 'logl 

.*. 20.38 '1log 10. 2 46. 20 12.53 • I I 1 I 
Ig. JI 46. 0 *** 10.23 46. 0 1.3.2g 'logl 
Ig.26 47. 25 21. 20 '1108 

1
10. 32 44. 35 13 • .34- 'log4-

.** 21. f3 '1100 III. II 43• 20 1.3.54- 'log4 
20. 0 45.45 21.51 '1102 i 12. 10 46. 15 1.3.5g 'log7 

The indications are taken from the sheets of the PhotoO'raphic Record except where an asterisk is attached to the number, in which instances 
they are inferr~d from obser~at~ons made ,,!ith the telescope i~ the ancient manner: The Symbol ••• de~otes that the, magne~ has 
been generally In a state of a~ltatlOn. The Symbol (t) denotes that the reO'ister has faIled between the precedmg and followmg readmgs. 
The Symbol: attached to a time denotes that the reading will apply eq~ally 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. 

Feb. 6 
h m 

12.34 
12.52 
1.3. 6 
1.3. 2 I 
1.3.54 

14,.3.3 
14. 59 
15.16 
15 . .32 
15,49 
16. 5 
i6.22 
16.35 
16.+6 
17. 25 
17.40 

18. .3 
18. 20 
IS. 51 
IS.58 
Ig. 7 
Ig. I I 

19. 2 4 

20. I 

20. 7 

20.24 
20.32 
20.51 
2 I. 7 

21 . .39 
21. 47 

22.21 
22.30 
22.39 
22.52 
23. 0 

2.3.22 
23.27 
23·.37 
2.3'41 
23.52 
2,).59 

Western 

Declina

tion. 

o I 1/ 

20.47. 35 
44.45 
45. 55 
43 . .30 
47. 5 
••• 

47,25 
48.40 

46. 20 
50. 0 

47,55 
51.40 
51.45 
51,20 
5g.20 
4g· IO 
51 • .35 
••• 

52.55 
51 . .35 
47·.35 
49. 10 
48. 0 

45• 25 
47. 0 

••• 
46.45 

I 
Feb. 6 

h m 

14· 7 
14. 13 
14· 19 
14. 59 
IS. 5 
15.20 
15,52 
15,59 
16, 2 

16. II 
16.28 
16.39 
16.45 
17. 12 
17. 33 
17.40 

18. 15 
18. 32 : 
18.50 
19. 2 

19' 14 
19. 35 
20. 0 

20.27 
20 . .38 

48. 0 21 . .3 
••• 2 1.22 

46. 20 
48. 0 22. 0 
46. 0 22. 7 
50. IS 22,22 
•• * 22 . .31 

47. 0 

49. 15 
••• 

5.3.50 
53. 15 
55, 5 
55. 10 

56,45 
54. 0 

52.40 
56. 5 
55 . .30 
5.3 . .30 
57. 5 

2.3. 5 
2.3.20 
2.3.28 
2.3.45 
23.59 

' 1093 
'Iog8 
'log4 
'log7 
' 1094 
'1101 
'1103 
'log8 
' 1104 
'1101 
'II 14 
'II IS 
'11 12 
'1119 
-'1102 
'log9 
'1100 
'log7 
'1101 
' 1094 
'1100 
' 1098 
'110.3 
••• 

' 1104 
' 1098 
••• 

' 1097 
' 1090 
* •• 

' 1076 
' 1078 
' 1071 

' 1075 
••• 

' 1072 

' 107.3 
'1086 
'1082 
' 1099 

~ I Readings 
..s:='~ , of 

c:.l E-I Thermo-
.~ ~ meters. 

*~ P:; di I'P:; ~ CS~ ·Sb·~ 
Q) t:= til >- ~ 
~ O~ O~ 

h m h moo 

-1--__ 1 ___ 1 ___ --1'--- ----- -------

Feb. 7 
o. 0 20.57. 5 
o. 5 58. IS 
o. 14 59 . .30 
0.20 56.50 
0.24 57.55 
0.35 20.55.40 
o. 46 21. 4.25 
I, 9 20,55. 5 

Feb. 7 
o. 0 

0 . .38 
0.45 
I. 0 

J. 5g 
2. 2 

2. II 

' 1099 ••• 
'106g 
' 107.3 
')040 

'1080 
' 1078 
'1085 
.** 

Feb. 7 
o. 0 

0·.34 
0,45 
I. 8 
1.2.3 
2. 8 
2.39 
3. 0 

'01250 
'01257 
'01270 
'01260 
'01286 
'01270 
'01 2 43 
'01260 

Feb,7 
I. 0 54'8 55 '0 

.3, 0 56'0 56 '2 

9. 0 55'5 55 '6 
22 . .30 50'551 '7 

Feb. 7 

Western 

Declina

tion. 

h mol /I 

I • .37 .20.52.30 
1.41 53. 25 
J. 54 52.55 
2. 3 55. 10 
2. 1.3 56. 0 
2.22 54'45 
2.24 56. 5 
2 . .39 53. 40 
2.49 56.30 
2.58 54.25 
3. 9 55 . .30 
.3.23 53.55 
3 . .38 53-. 20 
3.54 49· 40 
4, 4 48. 50 
4' 12 50.30 
4. 19 49· 15 
4· 25 49· 40 

4. 39 46. 45 
4.45 42. 15 
4. 5-2 44· 0 
5. I 9 .3.3. 40 
5.23 .34.40 
5.30 .34. 5 
5.41 41 • 50 
5,45 41• 25 
5.58 45 . .30 
6. 15 46. 45 
6.22 47.30 
6.31 45.55 
6.52 48.10 
7. 6 48,45 

••• 

Feb,7 
h m 

2·47 
3. 0 

3 . .30 
.3.56 
4. 13 
4· Ig 
4. 38 
4. 50 
4. 56 
5. 8 
5.lg 
5.34: 
5.52 
6. 7 
6.3g 
7. 18 
7. 31 
7. 53 
8. 2 

8. 16 
8.22 
8.29 
8.53 
9, 2 

9. 16 
9. 32 
9.48 

10. 8 
10.20: 
10. 25 
10.55 

7·49 
7. 58 
8. II 
8.17 
8.35 
8.59 
9. IS 
9. 24 
9·.30 
9,45 

10. 2 

10.22 
I I. 13 
11.31 
11.42 
11.54 
12. IS 
12.19 
12.42 
12.54 
13. I I 

1.3. 18 
1.3,47 
14,21 
14·.38 

47. 0 1I • .3g 
44.25 II. 58 
32, 0 12.26 
.39.45 12.32 
53. 15 12.52 
40 . .30 1.3. 16 
4.3. 45 13. 43 
40.40 14. 14 
40.15 '4. 21 
43 . .30 14· 43 
40. 5 14.52 
35. 0 15. II 

45. 40 15.22 
45. 55 16. 7 
42. 35 
43. 45 16. 40 
4 I . 35 I 7. I 3 
44· 10 17. 26 
46. 55 17. 37 
46. 0 17.43 
46.55 18.16 
4g. 5 18.36 
50.35 Ig, 4 
48. 30 19. 14 
50. 0 19.24 

Feb. 7 
h m 

' 107 1 4, 1 

'1082 4.25 
••• 5. 12 

' 1070 5.34 
'1068 6.32 
'1063 8, II 
'1072 8.33: 
' 1077 8·49 
' 1059 9· 42 
' 1073 10.45 
'1067 11.24 
' 1067 12. 19 
'1082 14. 5 
'1069 15.26 
'1070 16.55 
'1082 18. 26 
'1081 20.30 
' 1075 21. 49 
' 1079 2.3. 59 
' 1075 
'11 I I 

' 1107 
'1128 
' 1084 
' 1095 
'1082 
' 1097 
'1'082 
'1081 
'1085 
' 1078 
' 1071 
* •• 

'1085 
' 1095 
' 1077 
'J080 
' 1078 
' I079 
'108g 
'1088 
'Iogo 
'1"086 
'Iogl 
'Iogo 
'log3 
'1100 

'ill •• 

'1100 
'1 II9 
'1 I 12 
'II 14 
'1108 
' 1104 
'108q 

'1088 
'1082 
' 1092 

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

GREENWICH OBSERVATIONS, 1863, 

'011 70 
'011 So 
'01 153 
'01160 
'01120 
'OIOgO 
'oIog5 
'010.32 
'01045 
'01043 
'01058 
'01°4 2 

'01 075 
'oIl28 
'01130 
'01175 
'01280 
'01305 
'oJ345 

h 

D 

(xxv) 

Readings 
of 

Thermo
meters. 

o o 



(xxvi) INDICATIONS OF THE MAGNETOMETERS 

Feb. 7 

Western 

Declina

tion. 

h m 0 '1/ 

14-.51 20,48. 55 
15.23 4g.20 
15,4-6 54-. 35 

16. 14-
16,43 
16.54-
17. 6 
17· Ig 
17. 24-

18.23 
18. 4-5 
Ig. 0 

Ig.IO 
Ig.23 
Ig.33 
Ig.3g 

Ig.52 
Ig.58 

20.42 

2 I. 17 
21. 23 
2 1.34-
21.4-2 
21.4-g 

*** 
58. 25 
4-g. 55 
4g· ° 
51.45 
4g. 20 
50·4° 

*** 
4-g. 25 
47·4° 
48. 55 
46. 15 
4g. 10 
46. 55 
4-8. 15 

*** 

46. 20 
48,4° 
50.4-0 
4-8,4-5 
SI. 5 

'iii * * 
22. 13 49.35 
22. Ig 4-7.50 
22.32 51. 30 
22.54 4-g. ° 
22.58 50.55 

Feb. 7 
b III 

Ig.32 
19·43 
20. I 

20 . .31 

2 I. 12 

21.52 
22.31 
22.37 
22.48 
23. 17 
2.3.5g 

' 1087 
'log3 
'logo 
. 10q.3 

*'Ii* 
'1082 
*.* 

' 1078 
'1081 
' 1064 
' 1072 

' 1072 
'1°76 

h III 

Readings 
of 

Thermo
meters. 

h In 0 o 

23. 9 51.50 

23. 3g 50. 25 I 
_23_._5~ __ 5_~~ _______ ----1----1 ______ _ 
Feb. 8 Feb. 8 Feb, 8 

o. 0 

0.28 
J. 0 

I. Ig 
1,35 
1.56 
2.33 
2'4-5 
3.20 
3.33 
3,53 
4-. 6 
4-. 13 
4. 31 
4. 56 
5.23 
5,43 
5.55 

20.52.30 
52.55 
52.45 
56. 5 
56.55 
50. 5 
51.55 
50.30 
4g·4-0 
50.55 
45. 30 
46.40 

45. 25 
48,40 

48. 0 

44.45 
46. 10 

43,4° 

0, 0 

o. 9 
0,14 
0.40 

I, 0 

I. 1.3 
1.26 
1,3.3 
1.45 
I. 48 
2. I 

2.23 
2.55: 
3. 41 
4. 2 

4. 13 
4·32 
5, 7 

' 1076 
' 1087 
' 1073 . 
'1085 
'1083 
'10g4 
' 1087 
'IOgI 

' 1075 
'1081 
' 1071 

'1086 
' 1087 
' 1071 
'1086 
'1082 
' 1089 
'1083 

0, 0 

I. 15 
2, .3 
2,33: 
3,23: 
4, 3 
5, 6 
5.42 
6, 5: 
6,26: 
6.45 
7,15 

7·4-4 
8.35 
8.51 
9. 31 
9.41 

10.22 I 

'01345 
'01377 
'01370 
'01 418 
'01 400 

'01 420 
'01375 
'01380 
'01357 
'0139° 
'01362 
'013+3 
'01340 
'01360 
'01360 
'01325 
'01340 
'01.345 

Feb. 8 
8, 25 49' 2 50 '4 

21,042 '043 '9 

Feb. 8 
h m 
6.20 
6.3g 
6'47 
7, 1 

7. 10 
7,22 
7,42 
7,52 
7·58 
8. 6 
8. 25 
8·48 
8,S8 
g, 4 
9. 10 
g,21 
g.32 
9'45 
9. 58 

10, 13 
10.23 
10.36 
II. 2 

1 I, 15 
I I. 45 
11.54 
12. 10 
12,33 
12.41 
12.57 
13. 4-
13.33 
13,4-7 
14. 0 

14· 9 
14. 26 
14· 4-1 
IS. 8 
15.25 
15.50 

16.32 
17· 9 
17. 50 
18, 1 

18. 15 

18.26 
18,3g 
18,48 
18.57 
21. 5 
21. 32 
22. 2 
22, 9 
22. 17 
22.35 
22.43 

Western 

Declina

tion. 

0//1 

20.15.25 
28.20 
25. ° 
26.30 
32. 5 
30. IS 
45. 30 

42. 0 

4-4-.30 
43. 5 
43. 55 
37·55 
44. 55 
4 2• 30 
46. 30 

45. 20 
47. 0 

4- 1 • 10 

43'40 

44'45 
43, 10 
46.30 
4°·25 
41.35 
37·55 
40. ° 
41 .25 
35. 0 

31·.55 
36'4° 
36. S 
51. 5 
48'4-° 
41 • 30 
3g.55 
46'4-° 
47·30 
45.30 
4-5'45 
47·25 

*** 
4-8. 5 
47. 0 

49. 5 
47·30 
4g. 15 

47. 0 

48. 5 
46.55 
48. ° 
46. 15 

47.55 
49. 0 

47'4° 
4g. 5 
50.35 
4-g. 50 
••• 

Feb. 8 
h m 
5.52 
6. 3 
6.30 
6'43 
6'47 
7. 2 

7. 16 
7. 25 
7'47 
7. 55 
8. 10: 
8. 17 
8.52 
8.58 
g. 5 
g.12 
g.20 
g.32 
g.53 

10. 9 
10.23 
10.36 
1°'43 
II. 3 
I I, 40 
12, I 

12.21 
12.37 
13. 8 
13.27 
13.37 
1.3.52 
13.58 
14' 7 
14' 12 
14-.4-0 
14,53 
15.37 : 

16.45 
17. I 

17· 9 
17. IS 
17·44 
17'46 
17. 58 
18, 7 
18. 12 
18,45 
18,53 
19. 15 
Ig.23 
20, 14 

20.20 
21,44 
21,4-6 
21,53 
21.5g 

'1°90 

'1060 
'1126 
'1105 
'1112 
'1112 
'log5 
'Iogg 
'1064-
' 1072 

'1064-
'1065 
'1102 
'108g 
'log5 
'1085 
'log5 
'1°72 

'1086 
' 1084 
'I log 
'1100 
' 1107 
' 1107 
'1084-
'log3 
'IOgl 
'log4-
'1063 
'1101 
°log4 
'log3 
'Iogg 
'log8 
'1102 
'log2 
'log6 
'108g *.-'log7 
'log3 
'10g8 
' 1096 
'1100 

'log8 
'log8 
'1103 
'log7 
'1101 
' 1099 
'log7 
'1°99 
'log9 
'log7 
'log3 
'logo 
'log3 
'1086 

Feb. 8 
h m 

10.34-
1 1.30 
I 1.49 
12.4° 
12,53 
13.33 
13.55 
14. 15 
15.35 
21, ° 
22.15 
23.5g 

'01325 
'01320 
'0134-0 
'01340 
'01347 
'01307 
'01307 
'01337 
'01362 
'01384 
'01373 
'01 457 

h m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
I:dfc>fc 
~~ O~ 

o o 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred from observations made with the telescope in the ancient manner, The Symbol 'III •• denotes that the ma.gnet 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 wen 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. (xxvii) 

~ ~ ;S~] ~ ~ ~~'O Qj Readings ~ ~ 
~~'O aj ~~'O Qj Readings 

..=.§ ..=.§ a · ... o~ ~ 
.. § .§ ..cI'§ 

.;]~ f a .... '0 ~ f a ~..cl C} ~ ~..cl C} El of ~..cl C} p of 
~~~.a '5 H ~~~.a ~g:; ~~t~ 

..cl .... 
C}E-I Western <:,>E-I o ~ I:: ~ ~~t~ '5E-1 Thermo- .gE-l Western <:,>E-I 

~llgt 
C}E-I Thermo-

.; :a .~ :a ~o:Sg& .~~ o ~ 0 ~ ..... ~ .... J.< .... ~ ..... J.< o ~ 0 '"' .... J.< 

~o:SC}~ ~ ~ meters. ~ ~ ~~ ~ ~ ~o:S <:,>~ ~ ~ meters. 
&j'O Declina- &j'O 3tt-.§a &j 0 ..... ~§a ='0 ~ ..... Decliria- i':§S' ~ ..... 

ca~§~ 1=l'O 
~oo 

~ 0 ~oo $rZ $00 ~rJ). ~11l ~ 0 ~ ~oo 

";"I~" 
~rJ). I=l 0 ~ ~~ ~~ 

~1a tion. ~~ 2~~E-I ~1a 
~ ~ 

~ ~ C5~ 

I 

tion. C5~ orJJ~E-I C5~ C}<Il~~ ~ ~ 
.~ 2~E-I 

=ci ~o > 6b o~ .~ .~ c.?1<l .~ ~ • J.< .~ '5 . ~ ~~ ~ ~ .~ . '- ~ 1"' ~ • ~ ~ ()J ~ ~ ~ l>~ 
~ ~ ~ ~~oS ~ (;j at>.s ~ .... ~ .... O':S ~ ~ ~ ~~.s ~ ~ P,l> oS ~ ~~ ~):t t> o~ o~ 

Feb. 8 Feb. 8 Feb. 9 I 
h m 0 I II h m h m h m 0 0 h m 0 I /I h m h 

ml 
h m 0 0 

23.20 20.54. 25 22. 4 'Iogo 12. 0 20.45. 5 
23.35 52'40 22. 17 '1085 . 1 12. 19 46. 25 

I 

23.45 53. 0 22.32 ' 1084 12.24 44. 55 I 23.59 51.35 22.42 'Iogo 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. 50 
23.59 ' 1089 14· 14 46. 30 

---- 14. 32 46. 0 
Feb. 9 Feb. 9 Feb. 9 Feb. 9 14.48 48. 25 . 

o. 0 20.51. 35 O. 0 ' 1089 o. 0 '01 457 I. 0 44'0 45 '2 14·56 47· 5 
o. 17 55.40 o. 6 '1086 1.45 '01 470 3. 0 46 '1 47'7 15. 27 48. 35 
0.25 52.55 0.33 '108g 3. 13 {,01600 10. 8 48 '0 47'0 15.42 ' 49.40 
0.32 53. 15 0.52 'Iog5 '014.90 21- 0 44'4 44 '2 16. 0 48. 30 
0.34 54. 30 .0.53 ' 1089 6.21 : '01070 16. 13 4g· 35 
0.50 55.45 I. 20 '1081 11.28 '00967 I 16.35 50. 15 
I. 17 52. 0 1.40 '1086 12.33 '00993 I 

I 
16.37 51. 50" 

I.3g 52. 10 1.53 '1081 13. 18 '00990 16.54 51. 45 
2. 6 52.30 2. 12 'log8 13·49 '01016 17· 17 48,40 
2. 18 50.55 2.22 ' 1093 14. I I '0101 4 17. 28 49. 10 
2.31 48. 30 2.26 'Iog9 15.42 '01063 17. 39 47.45 
2.39 44· 35! 2·49 'Iog4 18.26 '0 I I 12 18.23 51.35 
2.43 46.35 2.58 '1103 18.55 '01 I 10 18.35 49. 50 

.** 3. 4 ' 1099 22. 10 '01182 *** 
3. 7 45. 0 3.25 '1 Il2 22·49 '01200 19. 15 48. 55 

*** 3.54 ' 1104 23.59 '01220 19. 20 51.30 
. 3.27 40.30' f. 13 '1106 *** 

3.34 43.10' 4. 22 'II 10 19.48 52. 10 
3.3g 42.50 4. 35 'lI08 19. 53 51.25 
4· 0 48.25 4. 39 '1 II I 20.22 50.35 
4. 10 47-45 5,45 '1 II3 20.30 49· 0 
4· 17 48.30 ·6.15 '1 I I2 20.52 48. 5 

*** 6. 42: '1108 21.24 50. 0 
4.45 48.55 7· 7 '1110 21.34 47.45 
5. I 48.10. (t) 21.42 50.20 
5.51' 48'40 10. S '1 II 2* *** 
6. 2 47'45 2 I. 0 '1 I 14* 22. 9 48,45 
6.35 49·20 21.31 '1 II3 .** 
6.58 49· 5 *** 22.2,3 51. 10 
7. I2 47·35 22. 2 '1 I 10 .** 
7. 23 48. 10 22. 10 '1107 22·49 52.35 
7. 53 4i· 5 22.23 '110S 23. 4 51.40 
8. II 47· d 22.45 ' 1097 23.15 51. 10 
8.21 45.55 22.50 ' 1099 23.3g 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. a 23·49 '1101 23.5g 52.40 
9· Ig 44·55 23.59 '1102 ----_.- ----- -------
9·33 45.30 Feb. 10 Feb. 10 Feb. 10 Feb. 10 
9.42 44. 15 o. 0 20.52.40 o. 0 '1102 O. 0 '01220 I. 0 47'0 47 '0 
9·55 45.55 0.13 53.25 o. II '1102 J. 25 '01240 3. 0 48 '7 48 '7 

10. 6 44· 0 0.31 52.20 (t) 3, 2 '01276 9· 0 52'4 51 '9 
10.39 45'45 0.55 53.20 0.53 '1105 5,22 '01130 21. 0 48 'S 49'0 
10.45 45. 0 I. 12 52.35 I. 14 '1105 6. 0 '01124 22. 0 49'3 49'4 
II. 4 45.55 I. 28 53.35 2. 0 '1106 6.15 '011 40 23. 0 +9'8 49'7 
I I. 2 I 43'40 1.38 53. 0 2. 5 ' II09 ti.~6 'OII 28 
I I. 48 46'40 I. 45 53.35 2.54 '1100 9· 2 '01044 

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

.. - .. , ~ . ~ .;.,.,~ ...... , ... -' ."! _,f~, 

D2 



(xxviii) 

Feb. 10 
h to 

Western 

Declina

tion. 

o I II 

1.59 
2. 7 
2.20 

2.41 

2.53 
2.59 
.3. .5 
.3·.37 
.3.45 
4. 8 
4. 26 
4. 37 

20.53.15 

5. 17 
5.38 
5·49 
5.54-
6. 5 
6. 16 
6.26 
6.37 
6.52 
6.58 
7. 20 

7. 28 
7·43 
7.51 
8. 0 

8. I I 

8. 14 
8.35 
8,47 
9. 15 
9. 23 
9.40 

9. 53 
10. 15 
1 0 .43 
1 1. 38 
12. 15 
12.34 
12.42 

13. I I 

13. 21 
13,47 
14· 9 
14. 20 

14. 33 
14·47 
IS. 2 

15.27 
15.37 
15. 48 
16. I I 

16.20 I 
16.35 
17, 7 
17. 21 

54. 20 
52.40 

52, 15 
51. 10 
53,15 
52. 5 
50.20 
50.35 
49·{5 
50. 0 
50.45 
*** 

48,40 

45. 0 

44.40 

42. 10 
40. IS 
42. 55 
37. 50 
41. 45 
49'40 

• {.3,25 
44, 10 
45 . .30 
45,45 
46. 55 
47. 0 

49. 0 
48 . .35 
48. 50 
46. 50 
48 . .30 
49. 55 
47. 5 
48 . .35 
48. 10 
49. 20 

49·.35 
49' 0 
48.45 
48. 10 

48. 50 
49. 55 
49. IS 
49. 55 
49. 5 
49. 30 
51.20 
55.50 
49. 35 
49' 10 
46. 30 
50. 10 

49.45 
52.20 
51.35 
49,25 

Feb. 10 
h m 
.3. I 

3. 7 
.3. 27 
.3,49 
.3.59 
4· 9 
4. 2.3 
4. 30 
5. 5 
5.25 
5.37 
5.50 
6. 4 
6. 19 
6.25 
6'40 
,7, 0 

7. 35 
8. 8 
8.14 
8. 21 
8.43 
8.53 

9' 7 
9. 16 
9. 38 
9.45 

10. 13 
10.38 
10.45 
II. I 
II. q 
I 1.35 
1 1.40 
1I,52 
12.57 
13. 7 
13.55 
14. .3 
14. 18 
15.20 
15.59 
16. 26 
16.37 
17. 5 
17 . .32 
17· 45 
17. 55 
18.20 
18.38 
19. 2 

19. 26 

19'46 
20. 14 
20.22 

20.38 
21. 1 

'1105 
'1101 
' 1099 
'1103 
' 1099 
'1103 
'1IOq 

' 1104 
'1101 
' 1089 
' 1092 
' 1084 
'1082 
' 1092 
' 1091 

'1106 
'1100 
' 1094 
' 1096 
' 1094 
'log6 
'Iog7 
'I IJO 

' 1107 
'II 14 
'1105 
' 1107 
' 1099 
'1103 
'1101 
'1103 
'1102 
'1105 
'1103 
' 1104 
'1101 
' 1104 
'1102 
' 1104 
'1102 
'I II9 
'1100 
• I III 

'1108 
'I I 10 
'II 16 
'II 14 
'II 15 
' 1104 
'1105 
'Iog3 
'1103 
•• * 

'1105 
' 1097 
'1105 
'1106 
' 1099 

Feb. 10 
h m 

9. 36 
13,48 
L4· 53 
15.42 
16.2g 
16.54 
19. 8 
21.55 
23.59 

INDICA.TIONS OF THE MA.GNETOMETERS 

'01006 
'00g68 
'00978 
'00g55 
'00980 
'00g77 
'01025 
'01125 
'OJ 130 

m 

Readings 
of 

Thermo
meters. 

~i p;j~ 
::cl~>g, 
O~ o~ 

o o 
Feb. 10 

h m 

17· 54 
17· 5g 
18. 8 
18. 16 
18.27 
18.54 
19. 2 

19. 18 
19. 2 7 
19· 47 
20. 2 

Western 

DecliJ'J.a

tion. 

o , II 

20.52. 0 
54' 0 
53.20 
54. 50 
53.45 
55. 5 
54. 25 
54. 30 
53.30 
53.50 
51. 10 
48. 55 
47. 30 
49·.35 
51.35 
49. 5 
50.40 
49. 15 
51. 10 
50. 5 
53.45 
54. 0 
53. 5 
54. 10 
54. 0 
53.20 
55. 10 

54. 15 

Feb. 10 
h m 

2 I. 9 
21.27 
21.38 
21·44 
21.46 
21.53 
22. 2 

22.40 

22.5g 
23. 7 
23.28 
23.38 
23.59 

'log9 
'logl 
'log5 
'Iogo 
'logS 
'logl 
'log4 
'1080 
' 1084 
. 108.3 
' 1090 

'1082 
' 1089 

h m 

Readings 
of 

Thermo
meters. 

h moo 

20.33 
20.3g 
20.45 
21.32 
21.54 
22. 3 
22. 9 
22. 12 
22.21 
22.37 
23. 2 
23. 1 I 

23.28 
23,43 
23.52 
23.56 
23.5g ___ 1. ____ 11 ___ 1-----1---1----.'--------
Feb. I I 

O. 0 20.54' IS 
o. 5 53.10 
0.33 54' 5 
0.51 56. 45 
I. 0 55. 45 
1.23 58. 0 

1.33 56.55 
1.3g 57· 45 
1.56 54. 0 
1.57 56.35 

*** 
2. 17 57. 10 
2.31 54. 20 
3. 5 53. 0 

3.16 53.25 
*** 

4' 0 51. 0 

4.13 51. 0 

4' 41 49· 40 

5.26 49.30 
6.35 50.20 
6,43 49. 30 
7· 12 49'45 
7. 26 49, 5 
8. 2 49. 0 

8.12 47· 45 
8.34 48. 10 

8,43 46. 5 

Feb. I I 

O. 0 

0.54 
I. 5 
I. 20 

I. 26 
1.52 
2. 6 
2. 13 
2. 18 
2.3g 
3. 0 

3. 3 
.3.32 

4. ° 
4· 29 
5.30 
5.39 
6,40 

6'48 

7. 59 
8.37 
8.50 
9. 20 

9. 36 
9. 50 

10. 8 

' 1089 
(t) 

'log7 
'Iogg 
'1°93 

,'1097 
' 1089 
' I079 
'1086 
'1083 
'1082 
' 1096 
'Iogo 
' 1094 
' 1093 
'1100 
'1101 
'1102 

'1103 
'1100 

••• 
'1103 

'log7 
'IogO 

'log2 
' 1096 
'log5 
•1104 

Feb. I I 

O. 0 

0.33 
I .. '0: 
2.45 

3·47 
'4. 55 

5.56 

8.50 
9. 8 

10.48 
II. 8 
11.27 
11.53 
12,39 
13. 15: 
13.{5 
15.40 

17. 18 
21.30 
23.59 

'01130 
'01128 

'01100 
'ou50 

{
'OIIOO 

'01'163 
·011 10 

{
'OI080 

'01200 
·01I53 
'01170 
'01I80 
'01Jg3 
'01175 
'01180 

'01227 
'01210 
'012 43 
'01350 
'01 420 
•01 436 
'01380 

Feb. 1 1 

O. 0 50'3 50 '0 

I. 0 50'550'0 
3. 0 51'4- 50 . 8 
6. 0 52 'g51'8 
9. 0 52'051'0 

12. 0 49'748 '5 
18. 0 47"347'4-
21. 0 47'4477 
22, 0 47'947 '7 
23. 0 48'8 49 '0 

-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 tIle 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 ]868. (xxix) 

= '~"C =~ro Readings =1lI"C =~"C I Readings 
a1 G3 .;]~ ~ G3 .... :g ~ G3 G3 G3 ~ .~ 0 ~ c5 G3 · ..... 0 Q,) • G3 
S S' ~~IlI.El ~~ ~~~.a s of .d .§ .d'§ ~~ ~ S -5~ 

.d"t~ 
.d'§ 

of 
-5E=i .d .... o~l::~ .d .... Thermo- o I::~ ~~~ .... Thermo-

Western uE-t ~$ g t oE-t .~E-t Western uE-t '" '" ~ .~E-t 
.; ~ . .; ~ ~.dgt 

~~ .; ~ meters. ~~ .; '" ~~gt .; '" o~o~ 
~ '" meters. 

3:§S' ~+'§~ =,S ....... =~ =~ ~-5§Q, ~~ 
~o Declina- ~~ ~o ..... ~ ~ ~'O ~~ 

~o Declina. ~ 0 .s .... "S ala5 .....~ a III 0 
~~ ~~ ~rn. = 0 . ~ ~rn ~rn ~~ ~rn ~rn = 0 C) ~fIJ~8 f:!rn 

OfJ tiona og OfIJ~E-t .~-r:~E-t og '" . '" ~2~E-t OfJ .~ ~ . '" ~g ~f >61 ~; tion. ~~ Ofa • = >61 ..... ~ . '" ~~ • Jot :I:CIl 
~ 

~ o ~=.s ~ t~>~ ~ .... ~ ~ ~ ~=.s III > ~>cS ~ .... c:s 
C5~ ~ = ~ ? ~ ~~ O~ ~ tIl ~ :a O~ 

Feb. I I Feb. I I Feb. 12 Feb. 12 Feb.I2 
h m 0 I # b m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

9' 0 20.46. 20 10.22 ' 1098 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 '01203 
9. 38 47. 55 I I. 14 '1132 1.39 54· 5 2.54 '1094- 8.17 'oII38 
9. 53 45. 50 11.26 '1112 2. 0 53. 10 3. 9 ' 1089 9016 '01130 

10. 17 48.40 I I. 40 '1114 2. 9 54. 30 3.22 '1101 10. 0: '01100 
10.38 48. 25 12. 0 '1101 2. 1.3 53 . .35 ••• 10·47 '01100 

* •• 12.14 '1105 2. 21 54. 10 3.4-8 '1108 I 1.57 '01120 
11. 7 46.45 12·.34 '1086 2.42 52. 0 ••• 1.3.25 '011 70 
I I. 2 I 49. 55 12.50 '1 110 2.53 53.55 + 21 '1105 13.34- '01200 
I I. 29 47. 30 1.3. 10 '1114 .3. 12 50. 5 4. 58 : '111.3 15.33 '01280 
I I. 51 44. 10 1.3 • .30 '1 I 10 4. 10 50.55 5 . .38 'Iogo 17. 56 '01 420 
12. II .39. IS 1.3. 40 • I lOS 5. 0 4g· 0 5.51 '1105 21.26 '0142.3 

••• 14· 0 ' 1097 5.22 4 1. 0 6. 7 '1110 22 • .30 '01 407' 
12.41 44· 5 14· 29 'log7 5. 27 40• 5 6. 17 '1 I 12 2.3,5g '01 465 
1.3. .3 43,40 15. 5 '1102 5·.39 .35. 0 6,45 ' 1107 
1.3. 12 42. 50 15.20 '1100 5.58 39. 55 7· 19 ' 1107 
1.3, 25 .35.30 15'41 '1101 6, 5 40 • .30 7·.32 ' 1104 
14· 6 47. 35 ••• 6. 19 46. 25 8. 2 '1106 
14.42 48 •. 0 19· 14 '1108 6.41' 49. 55 8.21 '1100 
IS. 4 47· 0 16'42 ' 1107 7· 0 50. 10 8 . .33 ' 1099 
15.23 48.25 16.52 '1101 7· 17 49. 30 8. 47 'Iog9 
15·.34 50. 0 17· 0 ' 1104 7·.34 50. 0 9. 22 '1 I 12 
15.51 49·55 17· 17 '110.3 R.24 48. 0 10.14 'log5 
16. 5 50.55 17. 5.3 '111.3 8,45 .39. 20 • •• 
16. 16 49. 50 •••• (t) 10.55 'log7 
16, .36 51. 20 18. 44- '1108 9, 0 36 . .30 II. IS '1100 
16,47 49. 10 18.58 ' 1099 9'40 44'40 II. 23 'log9 
17·.38 51. 10 ••• 9·58 4.3· 5 11.56 '1102 
17.45 50. 0 19· 47 '1102 10. 9 4.3·25 12. 7 '1105 
18.2g 49·'35 20. 8 'Iog6 10.26 40. 30 12.29 '1103 
18 . .36 50.30 20. 25 ' 1096 II. 7 47. 10 12.59 ' 1104 
19. 12 49· 0 20 . .38 'logl I 1,30 47. 30 13. 16 °1102 
19. 21 . 49. 55 20.54 ' 1094- II, 41 48. 25 1.3.45 '1106 

••• 21. 14 ' 1096 I 1.5.3 47. 55 1.3.50 '1104 
20. 13 48. 50 21.27 ' 1092 12.26 49·.35 14' 23 '1106 

••• 21. 46 'log6 12'45 4g. 15 14 • .38 '1105 
21. 2 47,30 22. I 'log6 1.3. 6 50. 0 15.53 '1108 
21. 16 50. IS 22,30 '1088 1.3. 18 49. 10 16. 1 I '1111 
21.26 47. 10 22.35 'Iogl 1.3'4.3 48. 50 17· 8 . I I 1 I 

••• 22·44 ' 1089 1.3.50 49. 30 17. 16 '1 I 10 
22. 6 50.25 22.55 ' 1093 IS. II 48.25 18. 8 • I I I I 
22.20 4g· 5 2.3. 8 ' 1089 18. 19 49·.35 ••• 
22 . .30 48.55 2.3.50 '1086 19·51 48. 5 19' 8 'II 1.3 
22.58 53. 0 2.3.59 '108.3 20.54 47. 10 ••• 
23. 15 52.20 21. .3 48 . 5 21.24 '1106 

••• 21.25 47·.35 2 1 • .30 '1107 
2.3.37 53.55 21. 52 48. 50 21. 46 '1105 
23.50 53. 5 22. 4 48 . .30 22. 1.4 ' 1104 
23.5g 54· 0 22 . .30 50 • .30 22.28 '1100 

- - ---- ------- 22'44 49.40 22.52 '1100 
Feb. 12 Feb. 12 Feb. 12 Feb. 12 2.3. 2 51. 5 2.3. I '1104-

o. 0 20.54, 0 o. 0 '1083 O. 0 '01380 O. 0 49 '2 49'6 23.13 51. 0 2.3.31 '1103 
o. 8 54. 15 0.30 '1086 0.38 '01 420 I. 0 49'5 50'4 2.3.24 53. 15 2.3.59 '1103 

0.23 56. 0 0,42 ' 1094. 1. 58 '01376 2. 0 50'5 51 '2 2.3.38 52.20 
0 . .32 54. 55 I. 12: '1085 2.23 '01.380 3. 0 51 '5 52'0 2.3,45 52. 45 
0.4 1 58'40 I, 44 'log3 3. 7 '01367 9· 0 51 '8 51 '8 23.5g 53. 0 

0·47 58.20 2. I 'logl 5.17 '011 90 2 I. 0 43 '0 44'5 - - ----
I. 0 55. 0 2. 10 'log7 5.56 '0115.3 

For the Horizontal and Vertieal Forces, increasing readings denote increasing forces, 



(XXX) INDICATIONS OF THE MAGNETOMETE;RS 

as .1i 
1=Ia.l"lj as .S~] ~ ~ Readings ~ :.S~N ~ ~ .S~N ~ ~ Readings 
.~]~ ~ ~ 

..cI.§ .:=.§ ~~CI./.a ,..cI'§ a.l..Q Q ::s ..cI.§ of .:= .§ ~~ ~..cI ~ ~ , .Q.§ a.l.Q (,) ~ .:=.§ of 

.~8 Western .~ E-i ~a.l~f .~ E-i ~~f~ .~ E-i Thermo- .~8 Western 
..... ~~ .... .~E-i ~~t~ .~E-i Thermo-

~] ~ J.< ~]~~ ~ J.< ~ J.< ~ J.< ~a.l'Eif ~~ 
Oa.loJ.< t ~ ..... o:S(,)~ ~ J.< meters. ..... o:S(,)~ ~o:S§~ meters • 

~«I ~~ .... Q~ ~ «I 1=1 '" 
1=1 «I 

~o Declina- ~o ~ ..... § IS ~'"S§~ a.l'O a.l- Declina- f~ ~~ § ~ §3'O .... a a.l-
a.l 0 Cl./0 a.l 0 

r-i <llr-i <l J.<C1.2 J.<C1.2 1=1 ° a.l ~C1.2 ~C1.2 

~ll~l 
$0400 ~C1.2 ~ 0 • a.l J.<C1.2 

~::s tion. ~~ .§ til ~ E-t ~~ -.3!5r.;8 .~~ ~~ tion. ~I=I .§$~8 ~~ 'f~~~ ~§ • 1=1 • ~ 

'" «I J.<~ • $04 J.< J.< • J.< '" «I J.< ~ • J.< ~ /:ll) ;> tIC' 
CI./ a.l CI./ ~ a>.s a.l ~ 

a.l 
~ >2.>ce ~ ~ ~ ~ ~::r::.s ~ ~ ..... o:l .... '" .~ d§ ~~ oS Ct-< o:l c.-. "': 

o~ o~ o~ o~ 
% 

Feb. 131 Feb. 13 Feb. 13 Feb. 13 Feb.:14 Feb. 14 
h m 0 I II h m h m h m o I 0 

b m 0 I U h m h m h m 0 0 

o. 0 20.53. 0 o. 0 · 1103 o. 0 '01 465 1. 0 45 '346 .7 15,42 20.49. 20 9. 52 '1102 
O. 21 53.35 0.30 '1108 2. 2: '01116 3. 0 4-9'3 51 '0 16. 0 4-9· 0 10. IS '1102 
0.30 55. 0 0.51 'II02 4. 30 '01340 9· 0 51 '9 52'4- 18.36 49. 30 II. 0 '1108 
0.51 53. 5 I. 27 '1104- 6. 0 '01153 2 I. 0 43 '9 46 '0 19· 8 48. 25 I I. 17 '1108 
I. 5 52.30 1.45 • I I I I 

7. 33 {,OI080 20. 8 47. 55 I I. 40 '1 II I 
1.53 55.20 2. 5 '1106 '01160 20.39 46. 50 12. IS '1 I 10 
2. 14 53. 0 2. 16 'II 10 g.30 '01075 21. 5 47. 30 14· 8 '11 12 
2.20 53. 5 2.41 ' 1107 1 1.25 '01065 2 I. 14 49· 0 14. 23 '11 14 
2.35 51.35 3. 16 ' 1109 13.27 '01083 21.35 48. 5 17· 0 '1118 
2.55 52.35 4. 22 ' 1098 15. IS '011 45 21.40 49· 0 18. 4 '1118 
3.21 51.40 5.23 ' 1104 20. 10 'OI4-E>O '" 22. 14 50. 20 19· 5 '1119 
3.50 51. 45 5.43 ' 1099 21. 0 '01 425 22·47 53.35 20.53 '1108 

4. 32 49.45 6. 16 '1106 21.22 '01460 I 23. 0 52.25 21.26 '1108 

4·49 51. 0 6.35 'il05 23.59 '01570 23.5g 54' 0 21.42 · 1 I 10 . 
5.26 48. 15 7. 36 '1105 22.50 ' 1104 

5·.39 49· 5 8,44 '1108 23. 0 '1106 
6. 4 47. 50 1,0.42 '1108 23. 19 '1104-
6.25 47. 30 II. 0 '1113 23.59 '1108 

7. 32 49. 50 I I. 25 '1105 --- 1-

10.24 48. 15 11.45 '1106 Feb. IS Feb. 15 Feb. 15 Feb. IS 

10.43 48. 30 12. g: '1116 o. 0 20.54· 0 o. 0 '1108 o. 0 '01 498 8,42 4-5 '8 47 ·c 

I I. 13 45. 0 13. 0 '1 107 0.39 54. 55. I. 8 '1116 1.45 : '01583 21. 0 37'8 40 .~ 

I I. 46 48. 25 15. 12 • I I I 1 0.54 54. 10 1.33 '1 I 17 3.25 '01500 

12. 0 46. 20 16.59 '1 uS I. 9 55. 0 1. 53 '1113 8.35: '011 45 

13.32 49· 0 17. 52 '1 I 18 1.31 54· 0 2.22 '11 15 I 1.38 '01120 

14·49 49· 0 19. 30 'J 114 1.3g 54. 20 2.35 . '11 13 14. 56 '01180 

15.30 48• 15 20. IS '1 Il6 1.57 52.35 .3.30 '1113 21. I '01438 

16. 0 48. 55 2 I. 8 ' 1109 2.25 52.25 4· I · I I I I 21.21 '01462 

17. 13 48. 30 22. 21 '1104- 4· 2 49. 30 4. 31 '1 II4 21.45 '01 456 

17. 53 47. 55 23. 12 '1102 5. 7 4-8. 35 5. 10 ' 1109 22.43 '01 484 

19·I4 48. 20 23,48 ' 1109 *** 5.31 '1113 23.59 '01573 

19. 25 49· 0 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 : '11 12 

22.22 52. 5 8. 6 49. 20 8. 9 ' 1109 
23. 0 48. 25 8.40 43. 10 8.22 '1 1I4 
2.3.53 55. 0 g.26 47. 50 8.37 '1108 

23.59 54. 20 9. 55 48. 5 8,48 '1114 

Feb. 14-1 
-- 10.48 46. 5 8.59 '1 liS 

Feb. 14 Feb. 14 Feb. 14 *** g.34 'II 12 

O. 0 20.54. 20 O. 0 '1106 o. 0 '01570 I. 0 46 '9 47'8 I 1.30 '47. 25 *** 

0.40 51.35 0.28 I '1103 (t) 3. 0 49'0 48 '9 12. 3 46. 0 10. 23 '1 I 14 

I. 9 53. 0 0.50 ' 1104 I. 0 '01569* 9· 0 49'0 48 '0 12.+3 48. 30 10.39 '1 I 10 

1.39 51.30 I. 10 '1108 I. 39 '01526 22.53 40 '0 41 '7 13. I 48. 15 10.48 · I I 13 

2.22 51. 0 1.42 '1106 2.29 '0151 7 13.27 50.55 10.55 • I I 12 

2.26 52.30 2. 13 '1 I I I 3. 0 '01 473 13,41 49- 15 II. 14: 'I1 17 

3. I 50. 0 2.27 '1108 3. 15 '01470 13.57 49' 15 I 1.41 ' 1109 

4· 5 49. 30 *** 6. 8: '01260 14· s 52. 20 12.22 '11 14 

6,48 49. 25 3. 0 '1113 8. IS '01204- 14. 52 47. 50 13. 25 '11 14 

8 . .3.3 48. 15 4. 24 '1116 10.21 '01223 15. 7 48,45 13.39 · 1121 

9. 39 45. 30 4-. 38 '1114 13.28 '01324 15.30 46. 55 14· 3 '11 17 
10.20 47. 25 5.20 '1114 16. 5 '0144° 16. 2 48. 50 14. 36 '1123 

1 10.27 46'40 5,47 '1110 22.14 '01 433 *** 14. 55 '11 19 
10.41 49· 0 6'46 '1108 23.59 '01 498 18. 12 47. 15 15.22 'll1g 
II. 0 47. 50 7. 13 '11 II *** 15.32 '1121 
11.30 49· 0 8. 2 '1108 20. g 48• 5 15.53 ''1116 
12.53 50. 0 8.17 '1 I 10 20.54 47. 10 16.34- '11 Ig 

14. 50 I 49.45 9·I7 ' 1107 2 I. 5 49. 10 *** 

i I 
The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which 'instances 

they are mferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the ma&,net 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 •. 
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~ ~ .s~~ . <lS 
~<Prc 

~ Readings a.! a.! ~<Prc a.! ~ <P rc • 
~ Readings 

·~o ~ ~ .~]~ ~ ."" '0 ~ <P a ,d .§ ~,g ti ~ .g~ ~~ ~ ~ = of .§ a ~ ~.E S ,d~"" ,d .§ .of 
,d ."" 

.s~ ~~t~ -5E::i Thermo- 13~ .g8 ."" I!= ~ tIS ,d ."" ~~t! Thermo-.~~ Western ~ <P ~ '"' Western ~~~[) 
~E-; ~E-; 

~ ~ ~~ 
P;c<po'"' .; "" .; ~ meters. ..... "" ..... "" 'r; "" ~-5 g ~ .; ~ meters. 
~o:Sg~ ~o:S~~ ~~ ~ tIS 

@'O ~~ 53 0 ~-
.......... ~~ ~~ 

Declina- ~rZ ........ ~ IS <P 0 " .... ~ S Declina- ~Jj S~ S S <P 0 .... §S e'O 
~(/.l § 0 <p <vrJ:J ] 0 • Q) 

Q)rJ:J 

~tl~t 
~rJ:J s:I Q) ~rJ:J ~ 0 • <p ~rJ:J "-'I~-' O~ tion. O~ .IS !1r;:.;j~ ~~ ~~ '"' ~ tion. "" ~ ~!1~~ O~ .S ~P;cE-; . ~ > ~ ..... !1~~ OS! OtIS O,~ tJ:jbD bD 

<P ~ F:: ~ • "" 
~ 

t! ~ . "" Q) 

~ 
.~;; . "" 

~ 
t! tIS • '"' tIS 

)j ~ AotIl.s ~ ~>cS ~ .... ~ .... tIS ~ ~ Aott: cS > p..>cS 
<p 

Ci~ Ci~ o O~ ~ 

Feb. 15 Feb. 15 Feb. 16 
h m 0 I /I h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

21.45 2°·4g· 50 18. 12 '1125 21.27 20'48. 25 
22. 0 4g. 15 Ig.30 'IlIg 2I.3g 48. 5 
22.36 52. 0 • ••• 22.34 51.10 
22.45 51.30 2 I . 2 '1123 23.2g 55.55 

••• 21.30 'IlIg 23.3g 57. 50 
23.37 54, 15 22. 0 '11 14 23.52 57.45 
'23.5g 54. 10 22.25 '1114 23.5g 56,45 

22.45 '1 II I -------- --I-
23.5g '1108 Feb. 17 Feb. 17 Feb. 17 Feb. 17 

'---- ---- o. 0 20.56.45 o. 0 'Iog2 O. 0 '01540 I. 0 44'5 45 '2 
Feb. 16 Feb'. 16 Feb. 16 Feb. 16 o. 13 55.35 (t) 2. 24: '01600 3. 0 48 '3 48 '9 

o. 0 20.54. 10 O. 0 '1108 o. 0 '01573 I. 0 4.3'2 44'0 o. 27 56. 15 0.37 'log6 6. 0 '01120 . g. 0 52'0 51 '0 

; 0.37 53. 15 0.30 '1115 0.45 '01586 3. 0 47'6 47'8 0.39 55 . .30 I. 0 'Iogg 6,42 fOl070 21. 0 41 '5 43 ',0 
, 0.,53 54. 30 0.45 '1113 1. 52 '01578 g. 0 51 '5 51 'S I. S 55.55 1.42 'log8 '01125 22. 0 41 '0 42 '3 
. I. 6 53.30 I. 4 '11 16 2. 15: '01600 21. 0 40 '2 42 '5 1.20 54.45 2 . 4: 'log5 7· 17 '01065 23. 0 41 '5 43~0 
: 1.26 55.55 1.28 '11 16 3.22 '01500 I. 34 55.25 2.53 '1100 8.10 '01030 

1.40 55.35 1.53 '11 12 4.42 '01230 2. 12 5.3. 0 ••• 10 .. 52 'ooggo 
2. 3 52.50 2. 16 '11 15 7. 33 '01048 2.52 52.20 4· 0 '1100 12. 0 '00gg2 
2.20 53.20 2.34 '1108 6 roog80 3.21 51. 5 4. 37 '10g8 14. 0 '01048 
3. 5 52.45 3.38 ' 1107 

10. '01080 4· 8 50.40 5. 22 'log6 16·49 'OIlgo 
3,43 50. 0 4. 25 '1108 10.57 '01060 4. 26 4g. 35 6. 4 'log8 17. 0 '01223 
5.24 48. 0 ••• 13.36 '01083 4.41 50. 0 6.35 '1103 Ig.37 '01355 
5.38 48. 5 5.32 '1106 16. S '01220 5'45 46.30 6.52 'log8 Ig.52 '01380 
6. 4 45.45 5.5g 'Iogg 16. 15 '01242 5.55 46.40 7. 26 'Iog5 21.30 '01 478 
6.23 45. 50 6.22 '1102 20. 7 '01 463 6. I I 46. 5 7·53 'Iog6 22. 8 '01 462 
6.32 43. 15 6.50 'Iog8 21.53 '01 460 6.32 47. 20 g. 8 'log8 23.5g '01525 
6,40 43.45 7. 25 '1100 23. 12 '014g5 7· 6 48.25 10.Ig 'log7 

6'49 43. 10 7.40 'Iog6 23.5g '01540 8. 2g 47. 30 I I. 17 'Iogg 

7· 27 48.55 8. 8 '1100 II. 8 47. 10 11.43 'log8 
7. 56 47. 25 8.22 'Iogg II. 23 46. 15 12. 9 '1108 
8. 9 48. 0 8,43 '1101 I I. 40 46.20 12.45 '10g8 
8.2g 47· 5 g. II 'Iogg 11.50 47. 10 13. 23 '1103 
8.36 47.45 g.37 '1102 12. 15 43. 0 13.53 '1102 

9·27 47· 0 10.20 '1102 12.38 46. 15 ••• 
g.38 4-8. 0 10.53 ' 1104 13. Ig 46. 0 15.38 '1102 
g.56 47. 25 II. 9 '1102 15. 3 4g. 2O 16.36 ' 1107 

10.28 46. 55 I1,Ig '1105 15.25 4g. 0 17. 25 '1 I 10 
11.40 46.40 I 1.37 '1105 15.53 50.55 17'45 '1log 
11.53 45. 5 II. 52 'I I 10 16. 19 4g. 0 18,45 'II 13 
12,30 47· 0 12.22 '1105 16.38 4g. 30 20.23 '1 I 12 
.12.53 51.35 13. 9 '11 14 16.56 48.30 21.28 'III2 

13.23 47.40 13.51 '1108 17· 41 47. 55 22. 9 '1105 

13'45 46. 35 15. 0 '1106 18. 0 46.50 22·44 '1103 

14· I 47. 30 16.22 '1 I 10 18. 19 47. 15 23.59 '1101 
15.26 4g· 2O 16.37 '1 I 12 18.57 46.55 
15.52 50.50 ; 17· 37 '1113 ••• 
16. 13 4g· 30 18.27 'II 16 20. 3 47. 55 
16. 21 50. 10 19· 3 '1 I 15 20.28 46.25 
16.3g 48. 20 . 19. 16 'II Ig 20.39 47. 30 

16'49 4g. 15 ct) , 21. S 47. 20 
17,20 48. 5 21. 0 '1102· 22. 12 4g· 25 

17. 34 4g· 5' 22.45 , 'log9 23. 8 52. 5 

IS'4° 47. 55 23. 17 'Iog8 23.59 53.50 
Ig. 3 48. 30 23.28 '1101 -------- ------ --------- -------
Ig. IS 47. 50 23.5g 'log2 iFeb.I8 Feb. 18 Feb. 18 Feb. IS 
20, 4 46. 15 o. 0 20.53.50 o. 0 'IIOI O. 0 '01525 o. 0 42 '5 +3·0 
20.24 46. 30 0.34 55.20 o. 15 '1102 3. 0 '01646 I. 0 43'3 +3'8 
[20.48 45. 35 0.45 54. 20 0.25 '1106 4· I: '01580 2. 0 44'8 +5 ·2 

(t) 

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

. 
.~. , ~~ ." ,,., '-'»' 
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Feb. 18 
h m 

0.54-
I. 9 
1.24-
l. 29 
I. 40 
J. 58 
2.38 
2'46 
2.54-
3. 7 
3.23 
3.39 
3'46 
4· 14-
4. 25 
4.4 1 

4. 56 
5.23 
5,42 
5.58 
6. 9 
6. 19 
6,45 
6.54 
7. II 
7. 20 
7. 30 
8. I 

8. 12 
8.29 
8,45 
9. 39 
9. 51 
9. 59 

10. I I 

10.25 
10.51 
I I. 15 
11.30 
11.5.3 
12. 0 

12. 14-
12.22 
12.26 
12.36 
13. 3 
13.37 
14. 0 

14. 53 
15. 7 
15.20 

15 . .32 
15.52 I 
16.25 
16.55 
17. 28 
18. 15 
18 . .30 

Western 

Declina

tion. 

o I " 
20.55.30 

55.30 
56.55 
56.20 
57. 50 
55.25 
55. 0 

53.25 
54-.45 
53 . .30 
54. 35 
53.20 
55.50 
54-' 5 
5.3. 0 
53.25 
51.55 
48. 0 

50.35 
51. 0 

52.30 
51.55 
49. 25 
50.10 
49. 5 
4g·40 

47. 50 
47. 0 

45. 30 
46. 25 
45. 10 
43.4-5 
41,45 
43. 0 

4 1• 50 
.38.50 
35 . .35 
35,20 
.37.45 
39. 30 
38. 0 

3g.30 
38. 0 

38.50 
36.35 
41,35 
41• 20 
42. 20 
43. 30 
45, 5 
45. 15 
42. 20 
41. 0 

45'40 

46. 30 
45. 0 

46. 25 
49' 0 

Feb. 18 
It m 
I. 0 

1.30 
I. 44 
2. 12 
2.37 
2.4-5 
3. 0 

3. 7 
3. 15 
3,20 
3.28 
3'43 
3.46 
4. 28 
4-,47 
5, 13 
5,26 
5'41 

6.17 
6,36 
6,55 
7,14 
7, 4 1 

8. 3 
8'45 
9' I2 
9,28 
9'45 
9,52 

10, 15 
10.33 
10.51 
II. 0 

11.21 
I 1.40 
11.52 
12. 0 

12. 9 
12. 15 
12.24 
12.58 
13.16 
13.34-
13.58 
14.45 
15. 9 
15'42 

16. 26 
17. 23: 
18. ° 
19. 18 
19.4 1 

21. 2 

21.23 

22. 0 
23.23 

Feb. 18 
h m 

'1098* 5. 12 
'1101 6, 15 
'1105 8. 0 

'log6 9. 20 
'1102 9. 32 
. log8 9. 55 
' 1107 10.59 
'1104 12.37 
' 1107 15.34 
'1102 
' 1104 2 I. I 

'1103 22. 14 
'11.:8 22.21 
' 1090 23.59 
' 1092 

'1088 
'log3 
'log3 
'1083 
' 1084 
' 1093 
'1088 
'IOgI 
'1082 
' 1089 
' 1077 
' 1087 
' J079 
'1081 
"°75 
' 1079 
' 1071 

' 1074 
'1068 
' 1074 
'106g 
' 1072 

'1068 
' 1072 

'1°7° 
'108o 
' 1079 
'1086 

'1086 
'1088 

'1102 

'log6 
'10g8 
'1106 
'loq8 
•• "* 

'108g 
'108g 

'1080 
'1081 
'1085 
' lc8 4 
(t) 

INDICATIONS OF THE MAGNETOllETERS 

'014-2 7 
'01320 
'011 45 
'01067 
'0107° 
'01056 
'0102 7 
'00g95 
'00gg5 

{
'010S0 
'01230 
'01243 
'01263 
'01283 

Readings 
of 

Thermo-
meters. 

~~ ~i 
~~:>~ 
..... e<:I ..... CIS 
,O~ O~ 

Western 

Declina

tion. 

F?,b. !. s 0 0 I Fhcb.! 8 
0 I /I 

.3, ° 46 '347'0 19· 9 20, 47, 40 
6. ° 50'150'5! Ig.23 47. 0 
9. ° 50'850 '7! 20. 7 47· ° 

12. 0 49'549'5, !20,29 47. 30 
19· 0 47'447 '8, 2 I. 42 47. 15 
21. 0 47 '047 '5, *** 
22, ° 47 '147'8 23.40 51. 5 

Feb. 18 
h m h m 

23.59 "1086 

Readings 
of 

Thermo
meters. 

~~ I~~ • j:l • j:l 
~Ihl) P. bO 
..... CIS eo.. = 
O~ O~ 

o 0 

23. 0 47'548'0 .23. 5g 51. 30 
I, ; ___ -,----1---1----1---1----1-------
i Feb. 19 Feb. 19 Feb.lg 
, 0. ° 20.51.30 0. 0 

0. 57 51. 55 0. 23 
i 2. 59 50, 45 2. ° 
i 3. 7 53. 35 3. 0 
i 3. 17 52.30 3. 15 

3.25 51,503.17 
3.32 52. 15 3.33 

4- ° 
5.24-
5.50 
6. 9 
6.52 
8. 6 
8.3.3 
8,54 
9. 6 
9. 21 

10.52 
11.20 
14. 20 
16.24-
16.52 
17. 35 
18. 7 
18.3g 
19. 14 
19·46 
20. 9 
20.21 
20.35 
21. 26 
22.23 
22.39 
23. 1> 
23.59 

51.50 3. 41 
51,25 3. 44 
49,20 
49.25 4.45 
50. 0 4.56 
4g. 4-0 5.23 
4g.55 5.38 
48.30 6.23 
50. 10 
48. 20 
48,45 
48. 5 
49,45 
4-g. IS 
48. 10 
4g· ° 
47. 30 
49. 5 
47. 15 
48. 30 
47·30 
48. 20 
47·30 
47. 0 

48. JO 
50. 0 

49. 25 
53. ° 

8.37 
8,49 
g. IS 
9. 30 

10. ° 
10. 9 
10. 16 
10.55 
I 1.22 
I I. 36 
13. 15 

14. 30 
i6.18 
16.30 

17. 55 
18.34 
18.5.3 I 

19·49 
19· 59 

20.2g 
2 I. 16 
21. 47 
22.25 
22.40 

23. 12 
23,49 
23.59 

'1086 
' 1089 
'Iogo 
'logl 
"1197 
'log7 
' 1096 
'1101 
' 1097 
*** 

'log7 
'log9 
'log9 
'log3 
' 1094 
.** 

'log4 
'10g2 
'logS 
'log4 
' 1097 
'logS. 
'log7 
'log5 
'log7 
'log6 
'log7 
.** 

' 1099 
'1101 
°1100 

*** 
'log8 
'1102 
'1102 
*** 

'Iogg 
'1096 
*."* 

' 1094 
'1°92 

'log4-
'1088 
'1091 

'J085 
'1085 

' 1087 

Feb. 19 
0, ° 
I, ° 
3. 0 

3. 9 
4. 39 
5.30 

10.18 
12'49 
19' ° 
23, 8 
2.3.5g 

'01283 
('012 77 
\'01304 
'01280 
'01300 
'01216 
'011 70 
'olog5 
'01100 
'01200 
'01320 
'01.327 

o. 0 48 '248 '8 
I, 0 48 '949'0 
2. 0 49 ' 6149 '9 
3. 0 50 '4 50 '8 
9. ° 52 '553'0 

2 I. 0 48 '2 48 '9 

1--1 - -'1----,------- -----

The indicatio~s are taken from the sheets of the Photographic Hecord, except where an asterisk is attached to the number, in which instances 
they are mferred 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. 
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aj Q,) t:l~'d Q,) t:l~'d Q,) Readings aj Q,) ::I~'d 

~ 
t:l~'d Q,) Readings 

S S .:;] ~ ~ S .... ]~ ~ 
,..t:l'§ 

s s .:;] ~ e .... '0 ~ Q,) s 
.gE=i .gE=i f!~Q./.E .g~ ~~~~ of 

r5E=i .ge:; ~~~.E ,..t:l .... ~,..t:l ~S ,..t:l .... of 
Western o ~ t e ~8 Thermo- Western ~ ~ ~ e ~8 ~ ~ t·«s (JE-t Thermo-

..... "" .... "" P1,..t:loQ./ .; S1 ~~ ~ 6l .; f;I ..... "" .; :; ..... "" ~ ~ 0 "" .; f;I 
~ ex! Declina-

~ ex! i~§P. ~e:~P< meters. ~ CIS Cd-£~~ ~ «s ~.g ~ ~ meters. 
t:l- Declina-t:l'O ~o 'S s t:l 0 ~~ t:l'O t:l ...... §'O Cd'S§~ §'O 

~iI1 ~iI1 ~oo ...... 0 ::s S :j:loo ~ 0 ~Ct-4 ::s S 
§ . ev p;j~ ~~ 

~iI1 t:l 0 ev evOO ~OO 

"'T"': ~~ tion. ~"~ "" ::I .~ !l~8 ~§l ~ .~ tion. C5~ o rD • E-t ~~ "" t:l ~~~E-t o CIS '6b • t:l .~ t:~ .~ -t p;j 8 o CIS '::1 • 6b 
ev ~ 

.§ f;I~ ~ Q./ 1:: ~ • "" ~ P:l«s t>bD 
~ ~ o ex!~ El ~ 

t: CIS • "" ~ ~ ~ t> CIl 

~ ~ ~ ~t> cS ~ Ct-4«s ~ ~>.e ~ ~~ct=i O~ O~ ~ p. - O~ CS~ 

Feb. 20 Feb. 20 Feb. 20 Feb. 20 Feb.21 Feb.21 
h m 0 , II h m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

o. 0 20.53. ° o. ° ' 1087 o. 0 '01327 I. 0 49'3 49'2 10.23 20.44. 15 8.45 'log5 
0.58 54-45 0.23 ' 1084 3,45 '01365 3. 0 50'g 50'7 II. I 45. 35 8.55 'log3 

I. +' 52. 10 1.23 'Iogo 7'45 '01202 g. 0 51 '5 51 '0 I I. 40 44. 25 g. 0 'log5 
2.45 51.45 2. 7 'log4 g.22 'oIl68 21. 0 45. I 45 '9 12.29 46. 0 9. 13 '1088 
2.53 52.25 *** 13. 0 '01 183 14· 3 45,45 g. 16 'Iogl 
3. 18 51.20 2·49 'log1 17. 30 '01298 15. 15 47· 0 9. 25 '1086 
3,40 51.40 3. 0 'log3 19'4° '01380 18. 17 46,40 9·46 'Iogg 
5,40 50. 0" 3.23 '108g 20. 0 '01 410 18.2g 47· 0 10. I 'log5 

7· 17 4g·45 3.43 'log2 22.26 '01 420 19. 25 46. 20 10.28 '1096 

7·43 48• 0 4. "0 '1088 23.5g '01 463 20.34 44. 20 10.50 '10g3 
8.20 4g· 5 4. 17 'I08g 21.32 43. 50 I I. 10 'log7 
8.30 47.45 ' 4. 31 ' 1087 23.24 49· 0 II. 35 'log4 
8.53 48. 30 "5.56 'logl 23.30 50. 0 13.46 'Iog6 
g.lg 47. 50 7·21 'logo 23.40 4g· 25 13.58 'logg 
g.50 48,45 7.40 '1086 23.5g 50. 0 14· 8 'log7 

I I. Ig 47. 55 8·44 'log4 15. 3 'Iogg 
11.29 48. 15 8.5g '108g 15.34 '1102 
15.27 49'45 "g.28 'I08g 16'49 '1103 
15,44 48• 50 g.51 'Iogl 17· 0 ' 1104 
15.56 4g· 30 10. I I 'Iogo 17· 57 ' 1104 
16.56 4g· 5 10.35 'logl Ig. 6' '1106 
18.27 47. 55 I I. 0 '108g 20.30 'Iogg 

19·27 47. 50 11.21 'logl 20.37 'logg 

20'48 46. 0 15. II 'log6 21. 14 'log5 

21. 47 47· 0 15.53 'log8 22. 2 '108g 

23. 17 50.35 16.54 '1100 22.33 '1088 
23.2g 50. 5 17·37 '1 i02 22.43 '10g0 

23'40 52. 0 18. 7 '1102 23. 10 '1081 

23.5g 51. 10 18.23 '1101 23.31 '1086 
Ig. 7 '1103 23.5g '1085 
20.17 '1103 - -----I-
20.45 'logg Feb. 22 Feb. 22 Feb. 22 Feb. 22 
21.35 'log8 o. 0 20.50. 0 o. 0 °1085 o. ° '01 427 8.30 48 '8 48 '8 

21. 45 'log6 o.lg 52.25 o. Ig '108g 3.31 '01500 21. 0 44'2 45 '1 

21.54 'log7 0.55 54. 15 *** 4. 22 '014go 

22. 18 'Iog4 1. 23 53.15 I. 8 'log5 4.40 '01 466 

22.23 'log6 1.37 55.50 1.25 'logl 7· 39 '01 430 

23.32 'log4 1.42 55.30 2. I '1106 8.50 '01480 

23.33 'I08g I.5g 57. 55 2.16 'log6 g.23 '01 460 

23.54 'Iogo 2.15 54. 35 *** 9·27 '01477 

(t) 2.31 57· 0 2.52 'log8 g.37 '01 450 

---- ---- ---- 3. 0 56.35 *** 9·49 '01 457 
Feb. 21 Feb.21 Feb. 21 Feb. 2"1 3. 8 57· 0 3.24 '108g 10.25 '01360 

o. 0 20.51. 10 (t) o. 0 . '01 463 I. ° 47'5 48 '0 3.25 55.35 3.3g 'Iogo 10:55 '01 415 

o. 12 51.55 o. 9 'IOgO 0.48 '01480 3. ° 51 '0 51 '0 3.33 55.55 3.58 '1083 II. 4 '01355 

0.22 51. 40 0.28 'Iogo 2. 12: '01555 g. 0 52'0 51 '3 3.50 52.30 4. 10 '1086 I 1.41 '01277 

0.26 53. 15 0.36 'Iog5 4. 38 '01320 22. 0 46 '4 46 '8 4· 2 54. 50 4· 17 '1082 12. 0 '01280 

1.25 53.30 I. I 'log2 7. 21 '010g8 4. 23 54. 50 4. 23 '1086 12.15 '01268 

3.22 4g· 35 I. 30 'log4 10'45 '01048 5. 12 51.45 4.40 ' 1078 12.35 'o12go 

6.23 48• 5 1·44 'IOg2 13.24 'ologo 6.45 50. 15 5. 2 '1081 12.51 '01 270 

6. 41 48. 35 2.28 'logI 18,45 '01265 7· 9 48. 35 5.3g 'Iogl 13. 17 '01300 

7. 30 48. 10 2.54 '10g3 2 I. 0 '01360 7· 27 4g· 55 5.5g 'log4 13.38 'o12go 

7. 52 48.30 3.24 'log2 22.40 '0137° 7· 39 47·4° 6. 15 ' 1089 13.57: '01320 

8.5g 46.35 3'49 'log3 23.59 '01 427 7·44 48• 30 6.32 '1088 14. 12 '012g4 

g. II 47. 30 5. 15 'Iogl 7. 58 46.40 6.45 'I08g 15. 18 '01356 

g.35 47· 0 5.54 'Iog4 8.17 46. 55 6'49 'Iog5 17· 41 '014 15 

9'4° 43. 15 6.37 'log2 8.31 47. 30 *** 18.33 '014°0 
10. 0 45• 5 6.45 'log4 8.37 4g· 0 7·+3 °1079 Ig.57 '01 475 

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

GRBEliWIOB OBSlIiBV.A.rlONS, 1863. E 



(xxxiv) INDICATIONS OF THE MAGNETOMETERS 

<Ii <Ii S::::'>'d Q) S::::.>'d cP Readings cU cP s:: ~~ cP j:I~~ ci Readings 
a a .~] ~ ~ 8 

·~o.!< ~ 8 of .S .S .~]~ ~' .S 
• .-6'O~Q) 8 of 

~i ~E 
<u..c: <:) I-< 

~~ ~~ ~~~E .g8 r§~ B~~E B~t:.B 
..c: ..... 

Thermo- ..=E-1 r§E-t .gE-1 <:)E-1 Thermo· 
'Vestern ~~of ~ 15 g ~ .~ I-< 'Vestern ~<u~f o ~ = 

..... I-< ..... I-< ..... I-< ..... I-< meters. .; ~ .; ; ~..=°t 
..... I-< meters. 

~ d ~ = t;I-;::~~ ~ = ~ .... s::P, ~ = ~ = ~~~~ .... ~p, ~ ~ 

=- Declina- =- g'O ='0 ='0 Declina- !E'O !Eo ~o 
:Ba5 :Ba5 §'O ~ ~ ~<g::S§ :B w ~...; <uw ......... ::s S ~'O~§ ~...; OJW ~...; ~ 

<u W = 0 <u <u W OJW t:;;j~ 
I-< j:I tion. ;.. I::l .~ ~ ~f-j I-< I::l . .3 !l ~ f-j c'Sfa <u <u ofa tiou. I-< I::l .§ ~~ E-t ; I-< = '.0 ~~f-j I-< s:: • ::.> 

Od 0= Cd ~~ p:~ Od 0= 0= ~ ~o >~ <u OJ ~~~ <u 1-<; • I-< <u <u <u '"' • I-< <u I-< I-< • I-< <u 

~ ~ ~ > p,>~ ~ .... = .... = ~ ~ ~ S-P:: tS ~ > S->~ ~ ..... = .... = 
::t:: <M O~ O~ O~ O~ 

Feb.22 Feb. 22 Feb. 22 Feb. 22 Feb. 221 
b m 0 I 1/ h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

8.56 20. 41,55 7,52 '1085 22.57 '01500 21.55 20.53.20 2I.3g '1075 
43,50 7. 57 '1084- 23.35 '01550 22. IS 2 1.53 '1088 

, 
g. 4- 4g· ° 
g.2I 44. IS 8016 '1088 23.5g '01553 22.37 54· 5 22. 13 '1°70 
g.52 25,25 8.27 '1067 23. 7 53. 0 22·.34 ' 1071 

10. 12 31, 10 8'46 '1053 23.38 57'40 22·49 '1052 
IO.lg 30. 5 8.5g '1062 23.5g 54· 0 23. 41 '1101 
10.25 33,45 g.12 '1063 (t) 
10.40 25.20 g.26 '1052 ------- ------------- --,-
I I. 0 43. 5 g.32 '1066 Feb. 23 Feb. 23 Feb. 23 Feb. 23 
II. 6 37. IS g.3g '1060 0. 0 20.54· 0 (t) o. 0 '01553 Ie.. 0 4-8 '0 48 '0 
I I. I I 4-2 • 30 9'44- '1068 0.20 52.20 0.32 . I 101 0.40 '01586 3., 0 50 '1 50'5 
I I. 15 41. 15 9. 55 'J084 0.25 53.30 0.40 '1102 3 {">I 580 . g., ° 51 '5 51 '1 

I. 
I I. 20 43,25 10. 0 ' 1078 0·44- 53.30 0.52 'log4- '014-60 21. () 4-g '7 50'2 
11.53 37'40 10. 7 '1082 0.55 51.55 0.55 '1102 3. 0 '01380 

12. 6 36.30 10.30 ' 1041 I. 3 55. 5 I. 14- '1100 3.57 '01370 

12.26 31.50 10'48 '1060 I. 16 55.25 1.25 'log5 5. I' '012g2 

12.37 36. 10 II. 0 'Iog2 1.34- 53.25 1.38 'log6 5.18 '01300 

12.3g 35.55 II. 8 '1080 3. 0 51.20 I. 46 '1102 7. 15 '01235 

I2·49 44·35 I I. I I '1088 3.23 52. 0 1.58 '1100 7. 34- '01237 

13. 7 34-. 30 I 1.28 ' 1047 4· 17 50.55 2. 14- '1104 7. 52 'OIIgO 

13.14- 36. 0 I 1.35 '1051 4. 24- 51.30 2.5g '1102 8. II '01160 

13.24- 34-. 30 I I. 3g '104-8 *** *** g.35· '01178 

13.26 36.20 I 1.55 '1066 5.Ig 4-6,45 3.52 '1105 10.22 '01160 

13.30 35.35 12. 4 '106g 5.24 47. 35 4· 0 '1112 I 1.50 '01100 

13·44 46,45 12,30 '1052 5.33 46,40 4. 22 'Iogg 12.22 '01 lI5 

13.56 48'45 12. 41 '1082 6. 4 47. 50 4. 28 '1103 21.27 'ollgo 

14' 4 44. 25 12·49 '1064- 6. 13 46. 55 *** 23.27 '01240 

14. 24 38. 5 12.55 ' 1070 6.52 47. IS 4-. 50 '1086 23.5g '01242 

14· 39 40.40 13. 8 '1082 6.55 45. 30 5. 9 ' 1079 

14·49 38.50 13.23 'ro81 7· 6 44· 0 5.25 'log6 

14. 54 3g.55 13'40 '1058 7. 12 3g.35 5.31 'Iog2 ; 

15. 2 3g. 0 13.58 '1082 7. 18 41. 45 5.38 'Iog7 
15. 15 40' 15 14-. 20 ' 1074 

I 

7·23 40. 35 6. 14 'Iogo 
*** 14· 39 , 1073 7·36 4-g. 5 6.23 'log7 

15.52 42, ° 14·47 '1066 7'48 42. 55 *** 
16.26 42. 20 14-. 58 '1066 8. I 47'45 7· 8 'Iogg 
16.55 44-' 5 15.15 ' 1071 8. 19 46. 30 7· 14 'log3 

17. 23 48. 30 15'40 ' 1071 8. 26 42. 0 7. 21 'J 104-

17. 32 48. 15 *** 8.33 40.25 7. 25 '1102 

17.41 50.55 15.50 ' 1073 8.37 37'40 7. 35 '1132 

18. 4 51.55 16.37 ' 1075 8.51 41. 0 7·47 '1 I I I 

18. 12 50.20 16. 46 ' 1073 g. 0 40. 35 8. 0 • I 123 

18.30 4g· IO 16.58 ' 1075 g.25 45. 10 8. 25 'log8 

18.37 47. 35 17,22 '1066 9·45 42. 50 8.55 '1100 

18.53 47.45 17'44 ' 1074- g.56 43. 5 g. 7 'Iog5 

Ig. 8 47· ° 18. 6 ' 1079 10. 4- 41. 10 g.38 'Iog6 

*** 18.23 '108g 10. IS 4+ 30 g.58 '108g 
Ig.36 48. 20 18.30 '1086 10.25 40. 25 10.lg '1 Il2 

I9·47 47. 10 18,45 'Iogl 10.38 38.30 10.26 '1108 
*** Ig. 2 '1088 10.+3 3g. 5 10.36 'Il 27 

20. 10 46. 0 Ig. I I 'logl 10.56 45. 50 10.54- ' 1124 
20.20 47. 25 Ig.16 '1088 II. 8 43'45 II. 7 '1116 
20.32 46. 30 Ig.25 'I08g 11.27 44-.40 I 1.22 '1I25 .*. .*. 11.37 43. 50 12. 0 'log5 
20.57 48. 0 20. 4 '1085 1 1.48 4-4. 35 12. Ig '1102 
21. 5 47. 15 20. 12 'Iogo 12. 0 42. 55 12.35 'log7 
21.37 4g. 10 20.23 '1085 12. 10 46. 0 13. 0 '1100 
21.4-3 4-7. 35 ••• I2.2g 47. 30 13. IS 'log7 

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 readinO' will apply equally well to a considerable rimge'oftime 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. 
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<Ii 
~<p'O 

<Ii ~¢l'O Readings CI<P'O <Ii .El~~ • Readings d .;]~ f ·~O ~ ~ <Ii <Ii <Ii .""'0 ~ cD <Ii 

.cI .§ S .cI~ S S .§ S 0 ..... (1,) S 
~~~.e (I,)..CI u ~ of e~ ~~ AU"" of 

-5~ u~~ .... ..gE=: Thermo-
..CI .... 

~H .gE=1 ~~f!.e .cI .... 
Thermo-.~~ Western ~]l:if u l:i<p""a u H 

Western ~]l:i~ l:i] ~ f 
u~ 

~ ~ ..... "" .... "" .... "" .... "" .... '"' .... "" .~ '"' 
Declma- ~ as .-. .... u~ ~ as lZ1-5g~ ~ as meters. ~ as ~as ~ d ~ as meters . 

ffic; ~- $ ..... § S ffio 1=1'0 

*~ 
~-

_ .... u~ 

*~ 
~ .... g~ CI-<p 0 ~~§m Declina- .~J5 .s ..... § s ~~~~ 

<pO f! m ' 
tion. 

<pm § 0 . <p <pm ~m ;>; oj I;>; oj ~ 0 <Ll <pm ~i ~~ 
01=1 '"' ~ N.!5~H ;.. ~ .~5~H ""CI "" ~ tion. ""= .§ !i~~ "" = .~ .5~H "" ~ Oas ~as C!:)as 'S1 >6b Clas ~as Clas = S=n 

• 1=1 
os .;:: '"' . '"' 1:: '"' • "" 

Gc:s >bO IV ~ ~ ~~.s 
(I,) 

~ ~>~ 
<Ll ~ as q.., as <Ll <Ll "" "" . '"' IV 1:: "" • '"' <p 

~ 
'~ 

~ ~ ~ ~ ~~.s ~ ~ It>.s ~ .... ,as ..... as 
~ C5~ O~ O~ O~ 

Feb. 23 Feb. 23 Feb. 24 Feb. 24 
h' m 0 I If h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

12.36 20.46. 5 13.38 'log7 5.32 20,48. 15 6. 3 'log5 
13. 0 45. 0 13.55 '1100 6. 0 44.40 6.29 ' 1084 
13.27 46. 50 14, 5 ' J097 6. 16 41. 20 7· 9 'log8 
13'48 47. 25 15.45 'log6 6.25 40. 30 7. 36 '108g 
14· 0 46,20 16.14 '1100 *** '.45 'IOg2 
14,57 47. 30 16.22 'log8 7· 7 47. 30 8. 8 '1086 
15.26 47. 15 J7· 0 'log6 7· 19 45. 5 8.28 '1085 
15,41 48. 25 17. II 'logg 7. 36 47. 30 8,43 '108g 
16. 2 46. 35 17. 15 'log8 8.22 48. 30 9· I '1100 
16. 17 47. 30 17.46 'log8 8. 41 47· 5 9. 23 'loS8 
16.36 45. 55 IS. 3 '1101 8.52 48. 55 g.51 ' 1099 
17. 10 47. 30 IS. JO 'log7 9· 5 47. 50 10. 7 '1100 
17. IS 46. 30 18.33 '1101 g. 15 44'45 10.29 'log7 
.17. 31 46. 10 Ig. 10 ' 1095 g.21 45,40 10.48 '1103 
17·.39 47·55 Ig.45 '1101 g.57 46. 5 I I. 2 I 'log5 

~ 

17. 53 46. 0 19. 53 'log6 10. 7 46. 50 11.30 'Iog9 
18. 0 47. 35 20. I 'J 102 10.32 47. 20 1 1.40 'log7 
18. 1.3 46. 30 20. I I 'log9 II. 7 4.3·55 I 1.55 '1102 
18.20 47. 50 20.22 '1100 II. 21 46• 25 12. 6 '1101 
18'46 48. 0 20.46 'Iog5 11,38 43 . .30 12. 14 '1103 
.1g. 7 4g· 30 21, 2 'log3 I 1.47 44. 30 12.41 'log6 
19·48 48'40 21. 17 'log7 12.34 42. 0 12.58 'log6 
Ig.55 46. 35 21. 2g 'lOg2 12.51 45. 25 13. 7 '1103 
20. 2 4 8. 30 21.33 'log5 13.12 46. 55 *** 
2°'49 47· 0 21.44- 'logo 13.23 45. 15 13,45 'log8 
21.1g 47. 50 21.53 'log3 13.33 45.40 14· 3 '1100 
21.30 46,45 22. 0 'Iogo 13.53 46. 0 14· 14 log8 
21.35 4S, 10 22. 15 '10g0 14· 7 47. 25 14. 39 '1102 
21. 45 47· 5 22.22 '1088 14. 35 47. 30 *** 
22. 3 4g·4° 22.53 'loS8 14. 52 43. 50 15.30 '1100 

*** 22.57 'loS4 '15.23 43. 25 15.37 '1102 
22.40 48. 0 23. 14 'loS5 ' 15.36 40.40 15.50 '1102 
22.45 49· 30 23. 20 'IogI 15,57 4S. 50 16. 13 '1122 

*** 23.36 'IOg2 16.23 40. 35 16.2g 'I III 
23. 14 50. 0 23.51 '108g 16,42 3g.50 17. 35 '1100 
23.22 52. 5 23.5g 'IOSS 16.55 3S. 15 17· 41 '1103 
23.5g 52.35 17. 12 41. 55 17·47 ' 1099 .- ------- *** 17·56 '1103 
Feb. 24 Feb. 24 Feb. 24 Feb. 24 IS. 5 45. 0 18.33 '1102 

O. 0 20.52.35 o. 0 '1088' o. 0 '01242 I. 0 51 '5 52'0 18.32 43. 55 18, 45 '1108 
o. 10 52. 5 O. I I '1085 1,45 '01222 3. 0 53"1 53 '2 18.57 44' 5 19, 4 '11 12 
0.27 52.25 I. 15 '1086 2.38 '01240 9· 0' 52'3 52 '0 Ig.I2 45. 0 19. 23 '1105 
0.39 53,40 1.33 'logl 4. 36 '01213 2 I. 0 46 'S 47'6 *** Ig.32 '1(06 
0·47 53. 0 1.45 ' 1087 5. 19 '01 ISO 22. 0 46 '9 47 '8 19.43 44. 20 19. 38 '11 04 
I. 10 52.50 2. 9 'I08g 6.30 '01183 23. 0 47'2 48 '0 19. 53 45. 5 20. 7 '11 07 
1.33. 54.40 2.31 'Iogg 7· 7 '011 70 20. 3 44. 30 20.28 ' 1098 

I. 47 53. 15 2.3g ' 1095 12, 18 '01170 20. 9 46. 20 20.37 'log7 
2. 9 56.30 2.42 ' 1096 16. 0 '01280 *** 20.43 '1100 
2. I~ 54,45 2.50 'log4 16.23 '0124° 20.38 46. 0 20.51 'log5 
2.27 54· 0 3.14 '1102 17.43 '01307 20.45 48. 25 2 I. 9 'log3 
2.37 55,40 3.3g 'log2 21. 5 'OJ450 21. 0 47. 20 21. 33 'log6 
3. 0 55. 15 3:56 '109° 23.59 '01546 21.45 51~ 55 21.40 'log8 

3'40 52.25 4. 23 'log6 21.56 50. 0 21.55 '1087 
3.53 52.30 4. 32 'log4 22. 15 53. 10 22. 8 '108g 

4. 1 4 51. 0 5. 3 '1101 22.29 53.40 22.37 ' 1084 
4.41 51. IS 5.27 'Iogg 22.38 53. 0 22. 45 ' 1087 
5. 2 50.20 5.32 'Iogg 22.45 54.45 23. 6 '1082 
5. 13 50.55 5.52 ,'log3 22.58 55. 25 23. 15 '1085 

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

~ 
I=ICV"d .S ,*l ~ Readings a3 cV I=ICl.l"d cV .S ~'al cV cV Readings ~ .~] ~ ~ ~ ~ 

,..c:t.§ .§ 
· ... o~ ~ .§ .= .S a 

~~t~ ,.d .§ cv,.qgE1 ,.q.§ of e-; ~e ,.d.§ cv,.q ~ ~ of 
.~8 ..g~ .~8 ~~t:1;i .~E-I Thermo- <:)E-I ..g~ o t: ~ .~~ ~ji:t1;i ..g~ Thermo-
~ ... Western ......... ~cvoJ.< 

~~ 
o cv 0 ... 

~ ~ .~ ~ Western <.~ ~ ~CVO'" ~ ~ ~~g~ .... J.< meters. ~ ~ ,.cj<:)(I) ~.;l (.) ~ meters. ~~ \:I ~ .......... I=Ip. 1=1 ...... ~'O ...... o:Sg~ ~'O ...... .::gS ~~ Declina- 1=1'0 ~,+<p a (1)'0 ...... ~§s (I) 0 Declina- 1=1'0 ~'+<::=' S ~oo ~oo ~\Jl ~~ ~~ ~oo ~oo ~w ~oo .. 1=1 0 (I) ~ cv 1=1 0 cv ~o cv ~t ~~ 
O§ tion. J.o = ~1S~E-I °a .~ 1S~E-I °a cv cv 

O~ tion. ~1S~E-I ~a .~ t! ~ E-I CS§ O~ ~~ >~ Oa ~~ .~ 
(I) 

~ 
.i:: ~ • J.o cv t; !.> oS cv ~ .i:: ~ .... (I) ~ ~ .... >= ~ p..~..s '+<~ ,+<d (I) (I) 

~ ~ p.,>cS cv 
O~ ::a ::a t> ~ O~ O~ ::a ~ ~ p.,l:I:tS ~ o~ 

Feb. 24- Feb. 24- Feb. 25 Feb.25 
h m 0 I " h m h m h m 0 0 h m 0 I " h m h m h m 0 0 

23. 4- 20.54-. 35 23.22 '1082 10. I 20.3g'4-0 10.31 ' 1077 
23. IS 56.45 23.32 '1082 10. 12 31.20 10.58 '1058 
23,4-0 55.20 23.39 ' I079 10.22 33. 0 II. II '1066 
23.59 58.20 23.45 '1080 10.34- 31.25 II. 23 ' 1067 

23.5g ' 1074- I 10.4-8 36. 0 11.36 ' 1074-
II~ 0 38.20 11.53 '1064 ---- ---- 35. 12.23 ' 1076 I I. I I 0 

Feb. 25 Feb.25 Feb. 25 Feb. 25 11.20 36. 0 12.30 ' 1093 
o. 0 20.58.20 O. 0 ' 1074- 0. 0 '0154-6 o. ° 4-8 '8 4-9'0 11.32 35. 15 12.39 '1085 
o. 23 20.58.55 o. 15 '106g 0.36 '01567 I. 0 4-g'5 50'0 I I. 51 4+ 20 12.52 '1°96 
0.31 2 I. 0.4-5 0.38 '1°77 1. 5 '01540 2, 0 50'4- 50'8 12.20 37· 5 13. 0 '1084-
0.57 20.5g'4-0 0.4-5 '1080 I. 4-0 '0154-0 3. 0 51 '7 52 '0 12.37 53.4-5 13. 14- '1°95 
I. 15 57' 0 1.23 'log2 2. 9 '01530 6, 0 53 '1 53'0 12.51 4-6• 50 13.29 '1080 
I. 21 58. 5 1.3S '1°92 2·4-7 '01540 9, 0 52'6 52'6 12.58 4-4-. 20 13,4-3 '1082 

'1086 -
1.36 20.56.45 1.46 '1100 3.52 '01500 12. 0 51 '9 51 '8 13. 12 34· 5 13.50 
1.51 2 I. I. 10 2. ° '1°92 5.33 'oI3go 19· 0 4-9'0 49 '1 13.25 42. 25 14-. 12 '1081 
2. 15 20.57. 30 2. 10 '1°99 6. 0 '01320 2 I. 0 4-8 '0 48 '2 13.28 4-1. 5 14-. 33 '1085 
2.24- 55. 0 2.24- . IOg4- 6.39 '01282 22. 0 48 '0 48 '5 13.52 38.25 14-.43 '1°74 
2.37 57. 30 2.38 . 1101 7. 27 '01264 23. 0 49'0 49'0 14-. 0 35. 10 14·4-7 ' 1078 
2.55 58. 0 2.4-4- '1°97 7. 39 ' 01293 14-. 15 35. 0 14-. 58 ' 1074-
3. J6 58.35 2.58 '1108 7. 55 'OJ 266 14. 24 33.20 15. 18 '1082 
3.28 55.50 3. 8 '1100 8. 3 '01260 15. 2 4-6. 15 15.28 '1080 
3.4-6 55.25 3.17 ' I099 8. II '01223 15.22 4-6. 5 15'46 '1084-
4-. 0 56.35 3.29 'Iog2 8. 18 '0124-0 15·43 4-1. 55 16.24- '1083 
4. 33 55'4-0 4-. 14- 'log8 8-.23 'ollgo 15.55 47. 30 16'4-0 '108g 

4·4-7 57. 35 4-·47 'log7 8.30 '01210 16. 10 50.45 17· 2 'JI 14-
5. 8 48. 30 5. 0 '1°76 8,4-1 '01160 16.34- 47· 5 17. 13 '1 I 12 
5.22 4-5. IS 5. 17 '1°79 9· 0 '01177 16'4-9 4-5. 35 17. 30 '11 18 
5.26 4-6. 50 5·47 '1105 9· 7 '0114-8 *** 18. 0 '1108 
5.39 4-3. 15 5.54- 'log5 9. 18 '01180 17. IS 4-5. 5 18.25 '1105 
5.4-5 47. 50 6. 6 '1101 9'4° '01086 17. 25 4-8. 20 18'4-3 'log8 
5.54- 45'40 6.16 '1084- g.4-5 '01 113 17.4-5 4-8. 20 Ig.15 '1063 

/ 

6. 7 50.30 6.28 '1°97 9. 55 '01100 18.32 58.30 Ig.3I '1062 
6. 16 46. 0 6.36 '1°93 10. 5 '01080 18.51 54-. 55 Ig.37 '1074 
6.27 50. 0 6'40 '1106 10.37 '01°73 18.58 51.35 19. 52 '1080 
6.37 48• 50 6.53 '1°91 11.36 '01135 Ig. I I 51.35 20. 10 '106g 
6.38 46. 35 7. 10 '1102 12. 4 '01138 Ig.15 48• 55 20.24- '1081 
6.42 47'45 7. 15 'log6 12.21 '0114-3 Ig.21 52. ° 20.32 ' 1072 
6.52 44-. 20 7. 25 '1104- 12.39 '01080 *** 20.37 ' 1078 

7· 6 4-g. 50 7. 37 ' 1076 12.53 '01075 19'4-5 50. 10 20'4-6 ' 1074-
7. 15 44-. 50 7'43 '1084- 13. 16: '01100 19. 55 4-8.4-0 20.56 ' 1077 
7. 27 50.4-5 8. 0 ' 1070 14-, 8: '01060 20. 4- 51. 0 2 I. 10 ' 1074 
7. 36 46. 0 8. 10 ' 1099 15.2.3 '01130 20. 18 50.30 21.23 '1083 

7.4 2 45. 15 8. 15 '1068 15.58 '01115 20.25 4-g. 35 21.4-2 ' 1077 
8. 5 .37, 0 8.22 ' 1089 16. 15 '01063 20.32 51.15 21.4-g '1082 
8. 10 4-g. 55 8.25 '1063 17, 15 '01060 20.4-6 4-9· 0 22. 10 ' 1079 
8. 18 43. 10 8.35 ' 1098 18. 7 '01097 2 I. 5 51,30 22. 16 ' 1069 
8.20 51. 5 8'46 '1061 18,42 '01100 21.22 4-g. 15 22.25 ' 1073 
8.30 35.25 8.58 ' 1067 19· 5 'oIl56 21.36 51.20 22'4-5 '1061 
8. 41 46.30 9' 8 '1035 19. 30 '01177 21.48 51. 30 23. 0 '1060 
8'49 42 • 0 g . .3o '114-3 21. 3.3 '0131 7 21.53 53. 10 2-?, 7 '1063 
g. 6 3g. 5 9'40 '1081 22.24- '01394- 21. 58 50.20 23. 18 '1052 
g.25 0.25 g.4-4- '1°94- 23.59 '01440 *** 23.24- '1057 
g.37 33.30 9'48 '1084- 22.23 53.30 23.38 '1051 
g.3g 36. 5 g.54- 'log6 22,4-0 53. 10 23.53 '1056 
9·4-7 2g'30 10. 3 ' 1071 22.51 55 . .30 23.59 ' 1059 
g.50 34-. 20 10.13 '1086 23. 8 54' 0 
9. 54- .33.30 10.22 ' 1077 23.30 55.55 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferr~d from observations made with the telescope in the ancient manner. The Symbol *** de~otes that the. magne~ has 
been generally In a state of agi!ation. The Symbol (t) denotes that the register has failed between the precedlng ~nd followmg rea~IDg~, 
The Symbol : attached to a tIme denotes that the reading will apply equally well to a considerable range of tIme. near that ~h1Ch 18 

recorded, A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers mcluded 
by the brace shows th~ amount of the displacement. 
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I =Q.l"O =<li'1:j =Q.l'1:j I 
a.i a.i Readings a.i a.i =Q.l'1:j Readings 

a.i 'r040~ oJ '~o~ f a.i '.-10 Q) tl,) a.i f,...'O S 2! a.i 

,:::1,§ s ~i g g S ~~ ~3 S of ,§ ,5 Q.l,t:l ti J... S ~~ f.a s of 
rg~ rg~ rg8 Thermo- ]~ rgE-1 e~~3 ,.c::'" rgE=i Thermo-eEo-; Western ~ Q.l !:: f! ~] ~ ~ Western' &Q.l[5f: 

eEo-; ~ Q.l ~ ~ ... J... .; ~ ,t:I0Q.l ... J... .0-< ~ meters. ... J... ..... J... ..... J... meters, 
;~ ~ ...... g 0.. ~~ ~ .... eo.. ~ ~ ~~ ~ ~ _-Beg. ~ ~ ~-Beo.. r::~ 

Declina- =- &$ ° _~§S ='0 ~'O Declina- &$'0 .s~ § s ='0 _~§S = 0 Q.l 0 = 'a ~ § Q.lr/1 Q.lOO Q.lOO ~ .Q.l ~OO ~ oll~ ., Q.lW Q.lOO 
~J£~~ 

~W ~ .Q.l ~OO ~oll~ol 'C5 ~ tion. C5~ ~!1~E-1 C5~ .~~~E-1 C5§ ::a~:>~ J... = tion. J... = J... = .~ ~ ~ E-! C5~ o~ o~ O~ ..... . = 
~ 

'£:: ~ • '"' Q.l '"' ~ . '"' 
~ ~ ~ 

.£:: ~ • J... Q.l 1:: ~ .,.. Q.l p::: 6h p.. e:c 

~ ~ ~P:leS ~ > ~>cS ..... ~ ..... ~ ~ o..P:leS ~ > ~>.a ~ ..... ~ .... ~ 
O~ O~ ~ O~ O~ 

Feb. 25 Feb. 26 Feb. 26 
h m 0 I /I h m h m h m 0 0 h m 0 , 

" h m h m h m 0 0 

23·47 20.55.55 12. IS 20.48. 15 12. 19 '1114 
23.59 58.20 •• * 12.23 '1103 
---- ---- ---- 12.39 51.40 12.32: ' 1104 
Feb. 26 Feb. 26 Feb. 26 Feb. 26 12.51 48. 55 12.43 'log8 

o. 0 20.58.20 O. 0 '105g o. 0 '01 440 o. 0 49'5 49 '7 13. 2 I 48. 5 12.54- '1105 
o. 9 21. 0.45 O. 8 ' 1067 o. 18 '01 457 I. 0 50'3 51 '0 13.33 44· 5 13. 6 ' 1104 
o. 15 20.59' 0 O. 12 '1063 I. 5 'OJ 520 3. 0 52 '5 52'S 14· 1 42. 35 13.20 ' 1097 
0.28 20.58.10 0.22 '1068 3. 14 '01 405 9· 0 52 '5 52'0 14. 20 44-. 50 13.43 '1111 
0.32 21. O. 10 0.3S ' 1049 3.25 '01 420 2 I. 0 48 '6 49'5 14'46 44. 15 13.54 '1 lOS 
0·47 20.55.45 .*. 4'45: '01272 15. 13 47. 10 14. 35 ' 1089 
0.55 56.30 I. 10 ' 1077 6. 6 '01263 15.32 46. 10 14. 51 'log3 
I. 4 52.30 1.23 ' 1075 6. 25 '01210 'AI. * 15.20 'log4 
I. 9 54. 55 I. 33 '1086 {,01I55 17· 7 48• 0 * •• 

8. 7 1.25 5.3. 10 *** '01280 17· 41 47. 10 16. I 'log6 
I . .30 55. 0 2.23 '1080 9, 5 '01230 18. 7 47. 55 16,40 ' 1097 
1.35 53.30 2.53 '1088 9. 12 '01 ISO 18.53 45. 55 17'46 'log5 

1'45 54. 50 3. 14 ' 1074 9. 25 '011 90 19. 22 49· 5 18. 5 'log9 
1.58 53.45 3.32 ' 1104 g.38 '01160 19. 30 48. 20 18.22 ' 1097 
2. 9 53.50 3.38 ' 1094 g.59 '01215 19.46 48. 25 *** 
2.41 51. 20 3. 41 ' 1096 10.15 '01 ISO 19·49 47· 0 18,47 '1100 
2.52 52. 15 3,49 '1088 10.55 '01220 19. 56 48• 55 Ig. 13 '1083 
3~ 4 51. 10 4· 4 '1100 12. 0 '01213 20. 0 47. 10 19. 27 '1087 
3, 8 52. 5 4. 22 ' 1094- 12.4-2 '01155 *** 19. 39 '1086 
3. 18 46• 30 4. 25 'log8 [3. I I '011 42 20. 22 45. 55 19'45 '1082 
3.22 46. 0 *** 14. 52 '01252 20'45 45. 0 Ig.50 '1086 
3. 27 41.15 5. 5 ' 1079 21. 25 '01385 20.56 47. 55 20. 10 '1088 
3.34 44.40 **. 23.27 '01 435 2 I. 7 47. 20 20.24 '1083 
3.38 44. 10 5.25 ' 1084 23.59 '01 443 21.40 50. 0 20.40 'logo 
.3'45 46• 5 *.* 22. 0 46. 50 21.25 'Iogo 
3.57 4.2. 55 5'46 '1080 22. 10 48. 5 21.30 ' 1089 
4-,57 47. 50 5.58 ' 1073 22. 22 46. 55 21.48 '1°9 1 
5. 8 46. 35 6. 8 '1°79 22.27 48. 50 22. 15 ' 1077 
5.23 47. 25 6. 19 '1 II3 22·44 47· ° 22.37 '1086 
5'41 45• 0 6.34 '1081 22·49 48. 30 *** 
6. 13 30. 5 6. 41 '108g *** 23. 7 'log2 
6.25 43. 5 6.50 ' 1069 2.3.25 49'4° 23. 12 ·log6. 
6.3g 38. 0 7· 0 '1°7 8 23.29 51.30 23. 16 'logl 
6'47 42.30 7. 31 '1086 23.37 51. 5 23.52 'log3 
6.56 36.25 i· 52 '1°75 23.59 52.35 (t) 
7. 18 33. 0 8.35 '1°77 ------- --- ---- -------
7· 40 38. 15 8,45 ' 1093 Feb. 27 Feb. 27 Feb. 27 Feb. 27 

9· I 45. 0 8.56 '106g 0. 0 20.52.35 (t) 0. 0 '01 443 I. ° 51 '4 51 '9 

9· 7 50. 0 9· 0 ' 1087 o. 7 53.55 o. Ig 'logl 0.23 '01 433 .3. 0 53'5 54'0 

9. 14 49· 5 g. 7 ' 1074-
. ( o. 10 52.15 0.30 '1100 2 . 8 '01 420 g. 0 54'5 54'0 

9. 18 5.3.50 9. 13 '108g 0.23 56.50 0.43 'loS7 
2'45 {'013g0 2 I. 0 45 '3 47'3 

9·27 43. 35 9· Ig ' 1076 0.34 56.35 0.59 ' 1084 '01 4 10 

9.40 49. 30 9. 30 '1108 0.55 51.30 1,25 '108S 3. 10 '013So 
10. 0 39. 20 9.45 '1 076 1,21 52.40 1.39 'log6 4· 8 '01306 
10, 18 48. 0 9. 58 '1085 1.42 51'40 1.52 'logg 4. 15 '0134° 
10.31 46. 10 7 '1108 1.52 52.10 *** 5. 0 '012 7° 10. 
10.4-0 46. 10 10.23 '1084 2.55 51,35 3.22 ' 1097 7. 56 '01160 

10·49 44.40 10.38 ' 1084 3. 13 49. 20 3'42 '1101 9·22 '01173 
I I, 12 46. 25 II. I ' 1092 3.20 50.55 4· 9 '1101 9. 33 '01155 
11.25 43. 20 II. 8 '1088 4. 23 48. 55 4. 32 '1103 9. 57 '01160 
11.37 46.55 II. 17 '1088 4.40 49. 15 4.42 '1108 10. 7 '01 ISO 
I I. 45 47. 15 II. 30 '1103 5.30 48. 5 5. 7 '1106 10.27 '01160 
I 1.55 46.40 12. 0 ' J094 

I 
5.56 48. 35 5.37 '11°7 I I. 0 '01200 

12. 7 49.40 12.14 '1103 8.55 47. 30 5,44- 'IUO 13.16 '01260 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
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Q) qj = IV "'0 Q) = IV "'0 Q) Readings = IV "'0 = IV "'0 Readings 
_-4 '0 S Q) _,-4 '0 ~ cV Q) Q) .;]~ ~ Q) • .-4 0 ~ oj Q) 

S s ~i ~E 
s .d Q ~ S of ,!:l.S ~.S ~.§ ~i ~E ~.S of ,!:l .... ,!:l .... ~~ ~~~E ~ ..... ~~~.e 
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Western 

Qt-< 

~~gt ~~ g ~ Q~ Thermo- .~~ Western .~t-< ~~gt .~~ ~IV~e .SE-< Thermo. ..... ;.. ..... ;.. ..... ;.. .; ~ 
~ oc; ~ = ~ = meters. ~ ;.. ~;.. ~ 14 ~d~ g & ~ ,... meters. =-;:0 Declina- ~~ ]:§S =~ ~ .... =o. 
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(,j~~~ 'l.l 0 ~o ~ "0 :3,~ 'l.l0 (,j'O~~ ~o 

=0 IV c.J00 "' .. \ '" " foo 2;:00 ~...s ~~ CS; tion. CS~ ~!S~E-< $.0 = .~ !S~E-< oa IV (I; tion. ,...00 
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14 m IV 
c;,= ~"6h >t:o O§ O~ c;,~ t!l~ ~~ • = 

IV IV .t: a .,... IV 1:= a .;.. c.J .~ a~.g li a>.s >~ 
~ ~ ~ o.~.£ ~ > 0.>.£ ~ c... = c... ~ ~ 

<1> 

~ 
IV ~= 

4 
o~ o~ ~ p: > ~ c;~ o~ 

Feb. 27 Feb. 27 Feb. 27 Feb. 28 Feb. 28 Feb. 28 
b In 0 I u b m h ru h m 0 0 I> m 0 I 1/ h m h m b m 0 0 

9. 24 20.47.45 5.50 '1108 15.37 '01385 2.43 20.54. 55 2.20 '1112 6. 12 '01240 

9·.34 34. 50 6.51 '1106 17· 6' '01457 2.52 55.20 ' *** 9. I I '011 75 

9·.39 36, 5 7,52 ' 1109 20,30 '01 480 3, 8 51.55 3.8 ' ' 1095 10·49 '01130 
9,51 37. 10 8. 4 ' 1107 ~3.59 '01625 3,23 51. 10 3 . .32 '1105 13.10 '01132 

10, 19 49.40 8.20 '1110 3,42 52. 0 .3,44 ' 1104 17· 4 I '01 41.3 
10·.34 43. 50 8,40 '1108 5 . .30 50. 0 4. 18 ' 1107 19·.30 '01508 
10.40 .38,45 8.53 '1111 (t) 4·.37 '1106 21.26 '01515 
10.52 .39' 0 9. 21 '1 110 6 . 0 50 . .35 5. 2 '1110 21.54- '01500 
II. 9 4 2 . .30 9·.37 '1120 6.27 4 1• 55 5.2.3 '1 I 10 2.3.59 '01565 
I I • .30 4 2 .45 10. 0 'Iogo 6 . .38 42. 15 5.52: 'II 15 
I I • .38 4 1 • 55 10. 7 ' 1094 6.51 43,45 6.19 'log3 
I 1.54 43. 50 10.21 '1082 6.56 43 . .30 6.23 'Iog9 
12. S 46,40 10 . .30 'J086 7. I I 46. 35 6.27 'log3 
12.25 44· 0 I I. 2 '1103 7· Ig 45. 20 6 . .31 '1100 -
I2·49 4 2. 55 I I. 14. ' 1099 7. 55 49· 5 6,42 '1100 
1.3. 12 4.3,45 I I. 23 ' 1099 8, 7 48. 20 6'49 'log3 
1.3 . .3.3 4 2.40 I I" 4.3 ' 1092 8.22 49. 25 6.54 'log8 
1.3,54 42. 20 12. 4 'Iog4 9· 0 48. 0 7· 0 ' 1095 

14· 7 43,40 12,.32 '1100 g,2.3 47. 55 7· 9 ' 1098 

14, 2.3 43. 50 12.52 '1106 9,.30 46 . .30 7, 14- 'Iog6 

14. 29 47, 0 1.3.20 '1100 9'45 46. 0 7,23 '1103 
15. 10 46.45 1.3.30 '1103 I 10, 13 48,40 7. 34 'log4- \ 

15 . .38 46. 15 1.3.51 " 101 10·44- 47. 55 7. 38 'logS 
16. 15 47. 10 14·· 9 '1101 I I. 2.3 47,50 7.45 '1086 
16 . .31 44,55 14· 24- ' 1097 I I. 40 47· 0 8. 5 'IOgl 

17. 13 46. 50 15.22 '1106 11,51 45 . .30 8. I I 'log6 

18. 14- 46. 30 15.50 '1105 12. 4 47, 0 8.32 'logo 
Ig,56 47. 20 *** 12.22 44, 0 9,10 '1100 
20. 4 46. 0 16.38 ' 1109 12,42 47· 5 9,49 'Iog8 
20,26 

I 
47·.35 17· 1 '1106 *** 10. I I '1102 

20,41 47· 0 17. 31 '1108 1.3,22 4+ 50 10,24 '1100 

21, 24 47·.35 18. 16 '1108 *** II. 9 '1100 
21,52 46. 0 Ig.30 . II I 1 1.3.51 47·.35 11,24 '1103 

22.25 46,55 Ig . .3g '1108 14. 27 47. 55 I I. 51 ' 1099 

22·47 4 8 . .35 20, 0 '1112 14. 50 45 . .30 12 . .31 'I I I I 

2.3. 5 4 8 . .30 20. 6 '1108 15, g 46• 35 12.58 '1105 

2.3. 18 50.55 20, 1.3 '1 I13 15.26 45. 55 1.3·.37 '1100 

2.3, 2g 50, 10 20.24 '1114 15. 41 47· 5 15. 25 '1100 

2.3.5g 52.45 20.45 '1110 16. 10 46. 0 15,.36 '1102 
21.25 'II 12 16,.32 46. 25 16,45 '1102 
21 . .32 'I log 16.51 45, 15 rj. 4 '1104-

21. 46 . II I I 17· Ig 47·.35 17.40 " 1104 
22.28 ' 1107 18. 2 46,55 18.24 ' 1107 

22·47 '1108 18,15 46. 10 19· 7 '1104-
2.3, 0 '1106 18, 47 47. 30 19. 25 '1106 
2.3. 16 ' 1107 19· 7 47· 0 Ig.34 '1103 

2.3.27 '1105 19. 3.3 4-7,20 19.4-3 '1108 

\ 

2.3.59 '1106 Ig.39 45. 25 20. 4 ' 1109 
19'46 46,45 20.30 '1105 

-1-- ---- --- -- 19. 56 4-6. 30 20.58 '1105 
Feb. 28, Feb, 28 Feb, 28 Feb. 28 20. 8 47, IS 21.28 '1100 

O. o 120,52, 4-5 0, 0 '1106 o. 0 '01625 I, 0 4-8 '6 50'2 20'40 4-6'40 21.52 '1102 

0,24- I 52. 15 0, 15 '1104- (t) 3, 0 52'0 52 '.3 2 I, 0 47. 55 22, 13 'log6 
0,56 53,40 0.23 ·1102 I, 0 '0161.3 9, 0 53'0 52'6 21. 4- 47,25 22,28 '110.3 
1.38 52.40 0.55 '1106 I. 45 '01567 21, .30 45 '0 46 '4 21,25 47,55 22,44- '1105 
2, 6 54, 25 I, 13 '1I05 %,14- '01580 21.51 49'40 2.3,: 8 ,' JI04 
2,23 5+.20 J,24 '1103 3/JJ6 '01540 22.25 50. 0 23,26 'I log 
2,.37 55. 0 I. +5 'J 104 +,148 '01.350 23, 8 5.3, 5 2.3,32 ' 1104 

I 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 haR failed between the preceding a;nd following rea~ings. 
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, 
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Dedina- Cd-Sg~ ~ d ~ ..... ()r:.. s::oS meters. s::~ Declina- -~g~ ~ d meters. 

~~ §'O §o ';~§~ 
s::- ~~ § ~ s::- -':ss s::-..., .... ::s S () 0 (I,) 0 (I,) 0 (1,)0 <II 0 

tion. 
<Ill'/; s:: 0 (I,) <1100 ~oo r.;. t1 ~~ ~oo <1100 <1100 d 0, <II <1100 

~~I~~ o~ Ofa ' .§~~E-t "" 1=1 .~~~e-. tion. 0& .§~~E-t "" 1=1 .~ ~~ E-4 ~~ 0", t!)~ tIl~ • s:: t!)ta ~'" (I,) Q) I-. ~ • "" 

~ "" c1 • J.o <II p..bo Q) Q) J.o c1 • "" <II t: J.o • J.o 

~ ~ I ~ ~ s:..t::cS > r:..p..cS ~ 
..... d 

o~ ~ ~ ~ c.::C oS ~ > a>cB ..... .... cc: 
o~ 0::S o~ 

---
Feb. 28 Feb. 28 Mar. I 

b m 0 I 1/ h m h m ,h .m 0 0 
h m 0 , " h m h m h In 0 0 

2.3.41 20.51.50 2.3 . .36 '1105 22.37 '1080 
2.3.5g 52. 5 2.3.5g '1105 2.3'4.3 'log8 

-------- ---- 23.5g 'logI 
Mar. I Mar. I Mar. I Mar. I -- -
o. 0 20.52. 5 O. 0 '1105 o. 0 '01565 9· 0 48 '5 49'5 Mar. 2 Mar. 2 Mar. 2 Mar, 2 
0.38 5.3.55 o. 7 ' 1104 0.45 '01596 21. 0 47'0 48 '8 o. 0 20.58.30 o. 0 'Iogl o. 0 'oI5g2 I. 0 51 '7 52 '0 
I. 15 52. 10 0.25 '1 I 10 4· 0: 'oI5g8 o. :8 2 I. 0 . .30 o. 15 'I 10.3 0.56 '01550 .3. 0 54'0 54'5 
I. 4.3 51 . .30 0 . .38 '1 log 8.22 '01530 

I 
o. ,'0 20.56.35 *** I. 52 '01520 g. 0 56'0 55'9 

2. 12 52. 0 0·49 '1112 g. 3 '01508 0.37 51.35 0.40 'log2 2.22 '01523 21. 0 49'9 50'9 
2.5g 50. 5 1.28 '1108 g. 10 '01513 I 0.54 58 . .35 0.57 '1102 4· 8 '0 J 368 
.3. Ig 50. 20 *** 9·45 '01 480 I. 2 56. 5 I. 4 'log6 4. 53 '01280 
4· 6 48• 50 2.24 '1 log 12. 17 'oI4g8 I. 21 58, 10 I. 20 '1101 6. 13 '01210 
5. II 48. 0 4. 15 ' 1104 '4, .32 '01545 I. 42 58.55 1. 47 'Iog7 

8.57 {'OI14.3 
5.30 47· 0, 4. 53 '1106 15. 0 '01520 I. 53 55. 10 1.56 '1101 '01330 
6'40 48 . .30 5. 27 '1106 15.45 '01520 2.25 55 . .35 2. 7 '1086 II. 2 '01.310 

7· 9 49.40 6, 0 · I I 1.3 16 . .30 '01548 3. 6 54'40 2.20 '108g 1 I • .30: '01280 
8. 5 47· 5 6. 6 'I:i I I 19·14 '01602 .3. 17 55. 0 2.37 'Iogg 1 1.50 '012g8 
8·.34 51. 0 6.27 • I I II 20.45 '0160g .3.52 53.25 2·47 'Iog5 12. 22 '01.307 
g. 0 44· 0 6.52 '1115 21.30 '01580 .3.58 53, 15 *** 12.48 '012 98 
g. II 49· 0 7· 6 • I I 12 23.23 '01603 4·38 48.55 3. 15 'Iog8 14· 0 '01323 
g.34 45• 55 7. 2.3 '1 110 23.5g '01592 4·54 50, 0 3.29 'log7 15,42 '01340 

10. 4 47. 55 7·.30 '1112 5'43 50.50 3.56 '1088 15.55 '01.350 
10.17 45. 0 7,48 '1 II I 5'47 4g·45 *** 18. ° '01 418 
10.2g 44. 35 7. 58 'I1I5 g. 2 48. 20 4· 29 '1087 20. 4- ' 01 440 
10.51 47· 5 8. 0 · I I. Z g. 25 4g., 0 5·44 'log5 21.33 '01 450 
II. z6 47. 35 8. 15- '1126 10. I 48. 35 5.52 '1100 23.5g '01552 
II . .38 46. 15 8.5.3 '11 I Z 10·49 46. 55 5.56 'Iog7 
II.5g 45. 30 g. 2 ' 1134 II. 6 48• 0 6. 12 'log6 
12.24 48, 5 g.I5 ' II24 Il .. ,p .35.50 6.17 'Iogg 
12.52 4g· 0 10. 2 '1105 12. 5 4 Z. IO 6,52 '1100 
12.58 52,50 10.23 '1110 12. 1.3 42. 15 *.* 
13.Ig 47. 25 II. 4 '1105 12,37 46'40 8. 7 '1102 
13,.33 46, 0 1I,2.3 'I I 12 12.56 f3.25 8,Ig '1100 
1.3.55 46. 15 11,46 ' 1107 1.3,.32 4 1,55 g, 0 'logg 
If,14 51, 0 12. 4 'I I 10 If. 16 46,20 g.22 '1101 
14. 36 46. 5 IZ, 15 'Il0g If·~.3 46'45 9'43 ' 1099 
15.22 42, 0 12 . .37 'I I 10 14·~8 43, 5 10. 5 '1103 -
15.'35 43. 5 13. 2 '1112 15·7 42• 55 10. 16 '1102 
16 . .32 44. 20 13. 14 '1110 15.27 49. 15 Io.z7 ' 1104 
16.50 43, 0 14, I '1105 16, 2 48. 25 10·44 '1100 
17·20 45. 50 14. 24 'IIZ I 16. i.3 49·.35 II. 7 '11 12 
17· 41 49· 0 15, 0 'III6 17'11 46. 30 II. 18 '1113 
18.22 47· 0 15.26 'II 17 *** 11,44 '108g 
Ig.· 5 46,25 15 . .32 '1114 18. : 8 47. 50 12. 14 '1081 • 20.20 46. 15 15.45 '1108 18. I5 45. 5 12.55 '1102 
20.27 45. 20 16. 23 ' 1107 18.28 47. 35 1.3. 27 'log4 
20.37 47. 25 16.45 'III! 18.53 47. 20 1.3.35 'log8 

2°'49 45. 0 17·.35 ' 1104 Ig. i3 48. 25 1.3.46 'IOg2 
21. 2 47. 30 18. 16 '1110 Ig.38 47. 25 14· I ' 1089 
2 1.28 48. 25 18,30 ' 1107 20. 13 47. 55 14' IZ 'log6 

21. 43 48. 20 Ig- 15 ' 1107 .. 2o,z4 46. 10 14. 3.3 '1101 
22. 9 52. 0 20.2g , '1101 - . 20 . .38 48, 5 15. 15 '1100 
22.55 55. 10 20·44 '1106 21.21 48. 50 15.25 °1105 

*** 15.51 °log2 2.3. 1.3 4g· 50 20.52 '1101 
23·.37 58·40 21. 9 ' 1107 22.28 54. 55 16. 16 °1101 

*** 16 . .30 'log8 23.55 57· 5 21,47 'IOg2 
2.3.5g 58.30 *.* 2.3 . .30 57. 55 16·49 ' 1104 

22. 17 . '108g 2.3.36 56. 15 16.53 '1103 

-

For the Horizontal and "t\~ cl'tical Forces, increasing readings denote increasing forces. 

; 
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(l) ... d C5§ ~§ ~§ 
• q) 

Od .~ .r1r..E-i ::tl~ . = tion • ..... t: r.. E-i t>bO O~ 
• d >6h ~ ~ ... ~ .... <!> ;.. ~ .... I -r:: ~ • ~ 1:: ~ .... ~bD 

(l) (l) ..... ~ ..... = Q) 

~ ~ 
Q) 

...... ~ ~ p.~~ ~ > p.>~ ~ ~ ~ a~cS ~ ~J>~ ~ ..... = O~ ~ o::;a O~ O~ 

I 

Mar. 2 Mar. 2 Mar . .3 
h m 0 I II h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

23.5g 20.55.40 17. 23 '1110 12.41 '1114-
*** 12.57 '1 lIS 

18.26 'I 109 13, IS '1 1I4 
18,45 ' 1I07 15.25 '1I14 

*** 17. 25 '11 16 
20.lg '1101 I8.3g '1113 
20.40 '1105 20. 7 '1110 
21.20 'log8 20. 15 '1 1I2 
21.28 '1101 21.16 '1108 

21·44- '10g8 *** 
21.53 '1101 21.53 '1102 
22. I I 'log6 22. 0 '1105 

*** 22. 13 '1103 
23. 15 'log5 23.38 '1103 , 

23.22 '10gl 23.5g '1105 
23.25 'log7 ---- ------- -------
23.,35 'logo 
23.38 'Iog7 Mar. 4 Mar. 4 Mar. 4 Mar. 4 
23.5g 'log3 o. 0 20.52. 15 O. 0 '1105 o. 0' '015 14. o. 0 52'0 53'3 

---- ----- ---- 0.41 51.50 I. 17 '11 12 0.30 '01500 I. 0 53'2 54'0 
Mar. 3 Mar. 3 Mar. 3 Mar. 3 0,48 52.~5 *"* 1.36: '01534 3. 0 56 '1 57'5 

O. 0 20.55.40 o. 0 ·log.3 o. 0 '01552 I. 0 54-'0 54 '8 1.56 50. 0 1.46 '1113 3. 3 '01 440 6. 0 5g'2 5g'2 

0.37 53. 10 o. 16 'log2 0.36 '01550 3. 0 57'0 58'0 2.31 51.15 2. 10 '1 uS 5. 0 '01163 g. 0 58'g 58'0 

0.45 56.35 0.2g '1105 0.53 '01565 g. 0 5g'5 5g'0 2.48 4g·4-0 *** 6.24- '01115 12. 0 56'g 56 '1 

I. 27 55.20 0.45 '1 I 12 1.45 '01535 21. 0 49'5 51 '0 3.36 48. 20 2·44 '11 14 7· Ig 'ologo 18. 0 50'0 51 '8 
I.3g 56.30 I. 6 '1106 3. 0 '01 420 22. 0 49'9 51 '5 4.' 6 49· IO 2·49 '1 II I " 7. 35 '01 110 21. 0 50'2 52'0 

2.24- 56. 5 1.23 '1105 4· 0 '01233 23. 0 51'0 51 '8 4· 17 48. 20 3. 5 '1112 8. 2 '01080 22. 0 49'0 50'g 
2.39 52.50 *** 4. 27 '01224 4. 26 48. 55 3.37 '1108 10.45 '01060 23. 0 50'0 51 '0 
3. 0 55. 5 1.58 '1 I 12 7· 0 '01073 4. 34 47. 15 4· I 'II 13 13. 5 '01120 
3.22 52.35 2.28 '1 110 7. 26 '01080 4'45 46. 30 4. 38 ' 1104 14' 6 '01130 
4. 10 48. 50 2.37 '1103 7. 50 '01067 4. 54 43. 55 4'45 '1105 19. 57 '01 473 

4. 55 48. 55 2.58 '1 log 8.14 '01080 5. 8 43. 50 4. 55 '1102 20. 20 '01 460 
6.29 49. 55 3. 4 '11 14 g. 10 '01040 

~ 
5.27 47· 0 5.17 '1 I 10 20.50 '01460 

6.37 47· 0 3.30 '1 110 10.57 '01052 5.55 47.4-5 *** 21. 3 '01 480 

6.43 47. 20 3.57 '1101 12.54 '01100 6. 18 45. 35 6.17 ' 1104 2 1.41 '01 462 ..-

7· 8 35.30 4. 21 ' 1104 16.22 : '01270 6.24 44· 0 6.30 '1108 23. 0 '01526 

7. 22 38. 5 4. 33 ' 1109 19. 28 '01 458 6.38 48. 0 6.42 'u03 23.59 '01620 

7. 30 36. 0 4. 58 '1 I 12 21.30 '01 450 6'43 46. 10 6.58 ' u04' 

7. 38 35.35 5,4-3 ' 1107 23.59 '01514- 7· 8 45. 10 7· 17 '1101 

7. 54 27. 30 6.30 '11 13 7. 23 43. 25 7. 39 '1105 

8. 17 37. 10 6,46 '1120 7. 54 45• 5 8. 5 'Iogo 
g. 4 45. 30 7· 3 '1102 8. 12 41. 0 8. 21 'log2 
g.30 47· 0 7. 13 '1 I 10 8.30 43,40 8.34 '108g 

lto·41 4-6. 10 7. 23 'lIU 8'45 3g'40 8'49 'log8 

14' 14 46.40 7. 3 7 '1 110 8.56 40. 25 g. 2 'Iog3 
18.52 45. 55 7'48 '1088 g. 8 37. 35 g. 13 ' 1104 
20. 7 44·4° 8. 8 '1 I 12 9·43 43. 35 g.37 '1108 
21. 0 45. 5 8. 2g ' 1107 *** g.52 '1103 
21.42 47. 55 9· 0 '1105 II. 40 4-6. 20 10. 7 "1104-
21.53 46.45 g.21 'J 108 12. 8 45• 0 10. 16 °1 log 
21.57 48.50 9·45 '1108 13. 8 44. 55 10.32 "1107 
22. 13 48. 30 10. 2 °11 I I 14· 9 41• 0 10053 "1108 

*** 10.25 'I I 12 14· 14 42. 0 I 10 8 '1106 
22.40 52. 0 10.34 "II 14 14. 24 42. 25 11.34- °IIIO 
23.15 53.30 11. I '1 III 14'40 45. 50 I I. 4-6 '11 07 

/ 

23.5g 52. 15 11.2g '1114 14. 59 46• 50 12.14 "1108 
11.55 '1113 15. I I 45. 30 12,39 'I I I2 
12. 8 '1116 15.56 4-6. 30 13. 5 °1121 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 tho 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, TN' THE YEAR 1868. (xli) 

oS oS =(l)~ oS .S ~ 'g oS oS Readings =IV"d oS .9~] ~ oS Readings .;;;] ~ ~ cl oS .~] ~ ~ e ,.c::'§ s IV] ~ ;; S of ,.d.S ,.I:I.§ s s of e ~ ~ ::l ..d .... ~ ~::s ~~ ~.s ..d .... 
~E-i ~E-i e~2!~ 

..d ...... 
Thermo- ~~i::~ ..g~ 

,.1:1 ...... 
C)E-I Western ~ (l) t'f C)E-I .~E-4 Western ~E-i C)E-i Thermo-
.; :.s ..... ~ .; ~ o (l) ~ ~ .; ~ .; f-o ~IV8~ .; :.s ~ IV t ~ ..... f-o 

~ t'S ...... {3g~ =~ ~.sg8.. meters. ~ ~ _..d~p.. ~.s8& i!: t'S meters. = .... Declina- =~ ~~§~ ...... ..... §S =~ =..9 Declina- =~ t'S': = .... *~ =-Q)O (J) 0 Q) 0 IV 0 Q) 0 Q)O ........... §a Q) 0 
Q)OO (l)OO (J)w, ell 0 Q) (J)w, ~~ ~....; ~r:t.l ~w, ~o::l~ t'S 0 Q) Q)w, 

~~ ~~ 
t5§ tion. t5§ ~.'1r;r.jE-4 r!5§ • S:l.l£r;r.jE-i r!5ta 

Q) tion • ~.l£~E-i r!5ta .9 J~~~ ~ta 
.;::: ~ • f-o ~,.. ~ .~ p:~ C;l§ ~ta '6h p: ~o 

~ ~ ~ > g.:>~ IV P:::eIl IV (J) .;::: ~~ f-o Q) 1:: ~ • &.t Q) 
::rlt'S ~.Po.~~ ~ O~ .... ~ ~ ~ ~ > it>~ ~ o~ O~ 

~ Po. <8 O~ 

Mar. 4- Mar. 4 Mar. 5 Mar. 5 
h m 0 I u h m h m h m 0 0 h m <' I " h m h m h m 0 0 

16,30 20.4-4. 0 13.20 '1 1I6 g.5g 20.42 . .30 7. 38 '1I2I 
17,38 45. 20 13.36 '1116 10. 7 4 1, 0 8,lg 'I II6 
18. 3 46,55 13·44- '11 17 10.28 46 . .30 8.25 '11 18 
18, 15 45. 15 14, 0 'I I I I 10 . .38 4+40 8.35 '11 14· 
18,30 46. 25 14, 15 '1101 II. 6 43. 20 8,42 'Il 17 
18,48 45• 20 14,22 '1104- II, 17 44. 55 8,51 '1116 

*** 14,30 '1102 12,37 46. 30 g. I 'II 18 
Ig,4-5 4-5,25 14. 53 ' 1107 15.31 46. 30 g. 7 '1123 
20. 9 51. 5 15.33 '1 log 15'43 47· 0 g.13 '1 I Ig 
20.21 50.25 16. 17 '1 II7 15.53 46. 35 g.37 '1 I 13 

*.* 16'44 '1 1I6 16. .3 47'40 9·48 '1 123 
20,40 53,.35 16,56 'II 13 •• * g,57 '1103 
20,51 51,50 17, 10 'II 14 16,37 46, 5 g.5g '1116 
20,58 52, 15 17. 28 'II II 17· 2 47. 10 10, 1.3 '1126 
2 I, I 54,25 17,45 'III.3 17,.32 46. 25 10,22 '1126 
21.23 58, 0 17. 52 'I 112 17,40 .46. 50 10, ,38 '111.3 
21, 42 55,55 18. II '11 18 18. 7 46,25 10.53 '1106 
21,53 57,50 18,32 'II 17 18.21 47,.30 I I, 1.3 'I log 
22,25 20,5g, 0 .** 18,27 50. 5 I I, 22 '11,06 
22,56 21, 2, 5 Ig,IO '1120 IS,53 51. 0 *** 
23, 13 0, 0 .** Ig, 1 I 50,.35 1.3, 0 'II 13 
23,22 2, 10 Ig,52 '10g8 19,27 47· 0 1.3, 5 'II 16 
23·.34 1,35 20. 8 ' 1070 19'4° 47. 55 13, 13 'I I 14 
23,49 I. 55 20. 16 ' 1048 *** *** 
23,5g I, 0 20,30 ' 1040 20.25 45, 0 14· 4 'II 14 

20,50 ' 1077 20,32 45. 55 14,20 'II 17 
21. I ' 1077 20,50 45,35 14. 30 'I I IS 
21,20 ' 1067 21, 0 48. 0 *'*'* 

.** 2 I, 12 47,25 16,37 '1120 
22, 6 ' 1076 21.26 49'45 16,50 '1125 
22. 17 '106g 2 1,51 51. 0 17. 59 'I 120 
22,37 ' 1076 22. 6 54,55 *** 
22,53 ' 1075 22. ~p 57· 5 18,20 '1126 
23, 0 '1086 23, 13 54. 55 18,29 '1120 
23.13 '1081 23,.34 56.30 18, .38 '1122 
23.2g ' 1087 23'40 55. 0 19. 10 '1121 
23.5g '1085 ,23.5g 54. 35 Ig,.38 'Il23 

*** - ---- 20.20 '1117 
Mar,5 Mar, 5 Mar. 5 Mar-. 5 *** 

0, 0 2 I, I. 0 O. 0 '1085 0, 0 '01620 O. 0 51 '5 52 '2 20.52 'II 16 
0.51 20,56.55 o. 9 '1082 I. II 'oI6go I. 0 52'7 53'5 2 I • .37 ' 1097 
I, 8 53,35 0, i8 'IOg2 2. 0 '01 678 2. 0 54'5 55'0 22. I ' 1104 
1,34 55,30 0,40 '108g 2,45 '01630 3. 0 56'5 57'0 22,33 '1088 
I, 41 53.55 I. 16 ' 1104 4. 57 '01260 9, 0 59'4 58'7 22,52 '1081 
2.20 53.25 (t) 5.54 '01 120 21, 0 51 '5 52 '0 22.5g '1083 
2,28 52.20 3.29 '1 I 10 8. {,01043 23. 12 '1080 

2.54 52,40 3,41 'II 13 4 '01160 23.45 'log7 
3. 13 51,50 4, 0 'uog 10. 5 '011 40 23.5g '1101 

.3.27 4g· 25 4-, 14 '1115 10.46 '01100 
3,36 49.40 4. 22 'I I 13 13.34 '01 170 ------- ----
3,51 48,25 *** 20.35 '01520 

4·.35 47. 25 6. 6 '1122 2 I. 5 '01505 Mar. 6 Mar, 6 Mar. 6 Mai·, 6 

5,45 48.30 6.17 '11 Ig 21,48 '01524 o. 0 20.54. 35 0, 0 '1101 0, 0 '01597 I, 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, 0 55'.3 55'.3 
8.33 47, 15 7, 18 'II 17 23, 6 '01572 0.28 54,40 0,55 ' 1107 3.30 '01498 9, 0 54'0 53'2 

9. 24 47, 10 7,24 '1I20 23,59 'oI597 0,54 56, 0 I, 3 '1103 5,34 '01 407 2 I, 0 47'9 48 '7 
9.45 40,20 7,30 'II 17 I, 2 54,30 1,14 '1116 6.30 '014-20 

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

GREENwicH OBSERVATIONS, 1863. F 



(xlii) INDICATIONS OF THE, MAGNErrOMETEBS 

cU 
=curo = cu"" Readings ~ .~ 

= CUrd 
~ 

=cu~ eS Readings 
~ .;]~ ~ ~ .... ]~ ~ as • ... ,ocu~ · ... o~ a.i 

a .,d .§ .,d'§ .,d'§ 
, of S ~.,d la t~ ~a a of 

.,d .... 
Western ~~ta t~~.e Thermo- ~b ~8 

~ ~ ~,,,,, ~8 .g8 ' Thermo-o~ at-! ri!~8t .~ E-c ~] ~ ~ oE-c Western ~'~ f5 ~ ~cu~f 
.... J.< .; ~ .; J.< .... ~ .... J.< ..... ~ .... ~ 
~ = Declina- ].:§S' ~ J.< ~ .... g~ meters. ~ til ~ = _ .... o~ ~ = ~-:!g~ ~ = meters. 
d ....... =.9 =.9 =~ ='0 Declina- ='0 ~ .... g s de d-
cu 0 cu 0 cu 0 ~<o ~ ~ cuO 

~.,.! ~CI.l '~CI.l ~CI.l ~'a::s~ t~ 
cuCl.l tion. cuCl.l = 0 • cu ~CI.l ~rn ~...l = 0 cu ~~ r.; ~ I 

~ = C5~ ~~~E-c Cl::l .~~~E-c c~ =~ 
• cu ~ = tion.' J.< = ~5j;1;jE-c c~ .~5~E-c ~ d 

0= .~ ~ . ~ = ...... ;... . ~ POSh c= ,~ ~ .~ ~ . ~ t:: ~ • ~ 0= ~~ po: ~j 
cu <U ~ ~:X: cS QJ ~ a>cS cu cu QJ QJ 

~ ~ ~ :;: .... = "",= ~ '~ o p..::q cS ~ > P,t> cS ~ C3~ 
.... = " 

O~ O::;t ~ O~' 
l 

Mar. 6 Mar. 6 Mar. 6 Mar. 6 
h m 0 I II h m h m 'h m 0 0 :' h m 0 I 1/ h m h m ' h m 0 . 0 

I. 10 20.59. 50 1.25 ' 1107 7· 0 '01 430 23,44 ' 1099 " 

1.41 58.20 I. 43 '1103 8.30 '01 440 23.59 ' 1093 

1·49 57. 15 1.53 ' 1094 9~42 '01 480 ,---,----- ------'-- ------' 
I. 58 57. 25 2. 9 '1 092 10. 15 '01 475 Mar. 7 Mar. 7 Mar. 7 Mar. 7 
2. 9 56.40 2.22 ' 1076 12.27 '01543 o. 0 20.55. 0' o. 0 ' 1093 o. 0 '01650 I. 0 49'3 50'0' 

2. 22 52.45 2·49 'log3 14. 16 . '01537 0.34 52.50 0.23 ' 1092 4. 15 '016do 3. 0 50 '7 50'g' 

2.33 53.45 2.58 'Iogi '15. 0 '01527 0.39 54. 25 0.45 ' 1099 7·31' ;'01502 ,g. 0 50'8 51 '0, 

3. 7 51.20 3,44 '1106 17. 34- '0154-0 0.51 54.45 1. 7 ' 1094 10.41 '01500 22. 0 44'0 45 '0. 
3.39 49. 50 4. 10 '1103 19. 26 '01540 I. 3 53. 0 1.43 '1103 II. 33 '01 44-7 I 

3,42 50.55 *** 20. 0 '01555 I. 51 54· 5 2.15 '1101 12.38 '01 472 
3,47 50. 0 4. 29 '1105 2 I. 2 I '01560 2.25 51.40 2.53 '1108 18.29 : 01640 

4. 38 49. 30 4. 35 '1103 23.59 '01650 I 2·47 50·4° 3. 13 '1 log 2°'49 '01680 
5.38 48. 35 4. 52 ' 1107 3. 0 51.40 3.25 '1104 21.22 '01680 

5·47 47· 5 5.20 '1104 3.20 4g·4° 3.44- ' 1107 22. 15 '01 717 
5.56 47.40 5. 41 ' 1099 3.54 48. 25 3.53 '1106 22.33 '01698 
6. 8 44.40 6. ° ' 1104 I 4. II 48'45 4. 10 '1 I 10 23.5g '01 720 
6. 25 45. 20 6~ 8 ' 1104 4. 27 47· 5 4· Ig ' 1107 
6.52 4°.45 6.23 '1108 5. IS 46. 55 5. 0 '1105 

7.42 47. 10 6.38 ' 1104 7· 0 47· 0 5.34 • I I I I 

8.26 47.45 6.56 '1 110 8. 41 45. 0 5'43 '1110 
8.57 47, 0 7. 30 'I log g, 9 38.45 *** 
g.21 44· 5 7,53 'lIog g.lg 40, 5 7,20 '11 15 
g.38 46.40 8. II • I I 12 I g.25 43, 0 7,57 '1 1I3 

I 
9·48 47, 0 g. 9 '1 I I I Ie. I I 44. 30 8. 12 '1 I 15 

10. 0 50.35 9· 19 '1115 10.21 +3. 30 8.56 '1103 
10. 17 47.45 9. 32 '1115 10.37 43. 10 9·17 '1 I 12 
10.34 44. 20 9.43 '1 II I 10.53 41. 25 g.22 '11 12 
10.58 47· 5 9. 55 '1120 II. 0 33.20 g.58 '1115 
13. 14- 47. 50 10. 8 '1115 I I. 10' 37· 5 10.30 '1108 
13.52 41. 55 10. 20 '1117 11.16 36'45 10,40 '1120 

14. 21 50.35 10.36 '1 123 11.22 38. 10 10'49 '1120 

14.45 50.50 II. 8 '1 II3 II. 37 34. 35 II. 2 '1146 

15. 7 48. 15 '*** I1.51 40. 0 11.26 ' 1107 '. 

I5.3g 47.40 12. 16 'I I 12 , I 1.57 41. 15 I I. 41 '1 112 

17· I 48. 0 12.45 '1114 12. 8 3g. IS I I. 5g ' 1107 
17. 12 46• 55 13.52 '11 13 12.22 40. 30 12.22 'II 14 

17· 42 48. 35 14. 18 '1120 12,33 40. 0 12.46 '11 07 
17. 51 48. 20 '*** 13.46 47020 13. 5 '1108 

18. 7 50.20 15. 14 '1116 14. 28 47. 0 13. 14 ' 1107 
18. 14 50. 0 15.56 '1115 14.43 44.45 13.35 '1 IIO 

18,45 51,20 *** 15.14 48. 0 r.3·43 '1110 

18.54- 52.50 16·44 • I I 18 16.36 47. 55 1'4· 0 '1113 

Ig.28 53. 0 16.53 '1 II7 *** Ifo ·8 '1 II 1 

19. 38 51.35 17· 5 '1121 18. 8 47. 35 14. 22 '1115 

20. 9 50. 0 17. 20 '1116 18.53 46. 0 1+ 27 'Ill3 
20.16 48• 55 17. 38 'II 17 Ig. 13 47· 0 14- 37 °111 7 
20.31 48. 10 17. 53 °1 I 14 I Ig.21 45. 30 14.42 'II 14 
20.54 50.40 18o 22 '1I 13 Ig.31 46. 10 15.51 'II 13 
21. 3 49· 0 18,40 '1118 19. 38 44. 10 *** 
21.3g 48. 5 Ig.25: °1 lOS Ig.52 46. 5 18.55 . '1125 

21.48 49. 15 Ig.5J 'I II2 20.21 44. 35 Ig.38 01118 

22.10 48,40 20.15 °1106 20.32 46. 5 20.16 °1 u6 
••• 20.23 '1086 2 I. 26 46. 55 20.28 '1119 

23. 17 51.30 21. IS '1085 21·4-7 45• 10 20·47 °1 I J 2 
•• * 21.26 °log4- 22.23 47.40 20.58' OJ 112 

23.59 55. 0 21.44- ' 1094- 22.40 50.35 21 • .30 'log3 
22.25 ·1102 22.56 50. 0 22, 13 ' 1107 
23.36 '10gg 23.5g 52.35 22.22 '1105 : 

The indicatio~B are taken from the s~eets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferr~d from obseryatl.ons made with the telescope in the ancient manner. The Symbol ••• d~notes that th~ magne~ has 
~~en generall~ m a state of agl!atlono The Symbol (t) denotes that the register has failed bet,!een the pre~dmg ~nd followmg rea~mg~. 
lhe Symbol. attached to a tIme de~ote~ that the reading will apply equally well to a conSIderable :ange of tIme near that !,hlCh IS 
recorded, A brace denotes that at thIS tlme the curve of the Vertical Force was dislocated, and the ddl'erence of the numbers Included 
by the brace shows the amount of' the displacemento . ' 



AT THE ROY:A:t OESEBVATOllY, GREENWIOH,'IN THE YEAR 1863. (xliii) 

a> ~ ~<»] a> .S ~ 'E a> a> Readings a> a> ~<»'!;:I a> =<»'!;:I a> Readings 
EI a .... '0 ~ a s a a .~] ~ f S 

..... 'O~a> 
.§ <»,J:l ~ ~ ~~ a$E of <»~ ~ ~ of 

13 8 i~ ~~~~ i8 ,J:l ..... ,J:l .... ig:; e~Q.lE ~F; 13E-i Western ,., <» t: = ~E-i Thermo- (J~ Western 0<» t: = ~:t:f Thermo-
'~'f,;- .~ f,; ~!8l .~ ~ .~ ~ .~ fa .~ ~ .~ :e .... ,., 

Declina- ~~8~ meters. ~,J:l8El ri:~g~ ~= meters. 
='0 = ...... S ..... ~ S ='0 = ...... = .... Declina- =- ~-=A. ~~ ='0 <» 0 

fr/1 
_~~S Q.>O <»0 Q.> 0 ~<c)~~ ....~~~ ~r/1 ~rn fr/1 s:l 0 <» Q.>r/1 

~ li I"" li 
Q.>r/1 QJr/1 ~.J ~~ C5~ tion. ~!i~E-! = <» 

CSfd 'C5 ~ tion. C5fd C5g ~ fIJ .~ ~fJ c.?fd C)~ (JfI.)~~ ~!5~E-! , <» . = . = 'f t:~ ~6h ' = 
~ 

<» '£:: ~ ,,., ~ '5 .,., 
~ 

~bD>~ Q.> <» .£:: ~ .,., 
~ 

= .,., Q.> :> be 
~, ~ A.~..s ~ Q.i A.> cS c;~ C;~ ~ ~ ~ A.~cS ~ p.>~ ~ ..... = ..... = :> O::a o;:S 

Mar. 7 Mar. 8 
h 'm 0 , I/' h ru 'h m h ,m 0 0 h m 0, I '1/ b m h m h m 0 0 22.39 "1110 18.32 '1122 

22.57 '1107 18.53 ' 1124 
23. 15 : ' 1098 ; 19. 25 '11 16 
23.59 ' ' 1097 19.45 '1116 

---- -- -- 20. 0 '1120 
Mar~8 Mar. 8 Mar. 8 Mar.S 20. 9 '1116 

o. 0 20.52.35 o. 0 ' 1097 o. 0 ' 01 720 9· 0 47'0 47'0 21.38 '1111 
0.12 55.50 0.30 '1107 0.51 '01 733 2 I. 0 40 '8 42 '5 22.20 . 1113 
0.23 55.55 0.52 '1100 l. 40 '01 780 22.33 '1110 
0.30 56.55 I. 1 ' '1101 3.52 '01 780 22.43 '11 13 
0·47 54. ,0 1.39 'II 10 8.20 '01687 22.59 '1102 
1. 8 ,54. 0 2. 15 '1108 13,48 '01680 23; 24 '1102 
I. 13 55'10 , ·2·44 '11 16 16. 17 '01 730 23.59 '1 I 13 
1. 21 54. ,0 2.54 '1114 fOI755 ---- ---- -----I-
1·47 54.45 3. 7 '11 18 19· 2 

'01 700 Mar. 9 Mar. 9 Mar. 9 Mar. 9 
2.15 53. 10 3. ,I 8 '1115 20. 13 '01 733 o. 0 20.55'40 o. 0 '1113 o. 0 '01800 I. 0 45 '3 46 '0 
2.39 53.35 *** 21. 24 '01 736 o. 17 56.55 0.27 '11 14 o. 18 '01810 3. 0 48 '5 49 '1 

*** 4.40 'II 16 23. 5 '01 765 l. 32 56.50 0.35 '1115 2.28 '01 778 9· 0 50'5 51 '0 
6. 6 47. 30 4'45 '1114 23.59 '01800 2. 23 55.35 0·49 • I I I I 2.48 '01783 21. 0 42 '0 43 'c 
7· 7 48. 25 4. 57 '1120 2.27 57· 5 1. 46 '11 14 5. 0 '01533 
8. 2 48. 35 , 5. 9 '1115 2'46 57. 10 2.22 '1126 -8. o· '01310 
9. II 47. 20 *** 3. 15 55. 0 2.32 '1136 I I. 0 '01247 
9.40 48. 0 5.29 '1121 3.25 52. 15 2.58 ' 1137 12.48 '01262 
10.~6 47. 55 5,43 '1117 3.34 52.40 3. 2 '1142 13. 8 '01255 
I I. 12 46. 50 6. 3 '1119 3.56 51.15 3.27 '1131 15.33 f01320 
II. 33 47. 35 6. 15 '1 II7 4. 10 51.30 3.34 '1133 '01350 
II. 45 47· 0 6.+.3 '1120 5.13 49· 5 4· 14 '1135 18.35 '01 480 
12. 8 49· 0 7. 23 '1 121 5,41 48. 55 4. 37 ' 1134 21.26 '01620 
12. z5 47. 20 7. 37 '1118 5.55 49. 25 4· 5J '1133 21.48 '01630 
12.56 47· 0 8. 0' '.1 120 6. 4 48. 55 5. 41 '1132 23 . .30 '01 7.30 
13.21 51. 10 8.20 '1 I17 7. 18 48. 55 5.57 '1 [36 23.59 '01 732 
14· 8 48. 55 9· 0 '1 II9 8,42 47. 50 6. 12 '1129 
14·33 49. 35 9. 10 '1117 10.25 47.45 6.32 '1123 
15. i1 48. 30 9. 25 '11 18 1 1.56 46. 50 7. 30 '1 Il8 ; 

17· 37 48.35 9. 55 'Il15 . - 12.27 47. 30 8.53 . 112 I 
17. 52 48. 0 10.40 '1 1I8 12.40 51. 0 9· 14 'II 18 
18.37 48• 30 10·47 '1 122 13. 8 47. 10 10.23 '1116 
18.57 46. 25 II. 6 '1121 .. 13,42 46. 55 11.24 '1 II7 
19. 51 49. 35 Il.17 '1123 14· 8 48• 0 1 1.44 '11 19 

,20. 2 47. 35 II. 25 '1121 16.35 47. 50 12.23 'II 17 
20. 17 50.20 11.35 '1122 i 17· 3 49· 5 12.37 '1125 
20.43 47· 0 11.59 '1117 17. 20 48. 25 13. 7 '1118 

, 21.21 48. 30 12. 7 '1121 17· 48 49' 15 13.38 '1115 
21.53 47. 25 12.32 '1123 18. '5 48.45 13.53 '1116 
22.20 49· 0 13. 8 '1115 18. 15 49· 0 14. 37 '1115 
22·.37 51.30 13.29 'II 18 18.33 I 48. 5 17. 38 '1122 
22'45 51. 25 *** 18'49 49. 15 18.21 '1126 

, 22.55 53.30 14. 28 '1 1I6 19· 49 46. 55 18.58 '1126 
23. 10 52.30 14. 39 '11 18 20. 7 46. 50 20. 2 '1 II4 
23. 22 53'45 15. 0 '1118 20. 13 47. 50 21. 10 '1105 
23.40 53.20 15. 1 I '1121 20.45 48. 0 21.23 '1106 . 
23.59 55'40 *** 20.51 48. 35 21.35 ' 1107 

15.37 '1118 21. 7 48. 25 22.26 '1100 
15.45 '1121 22. II 51. 0 22.42 '1100 
15.52 '1119 22.23 50.50 23. 7 '1103 

*** 23.30 56. IS 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 • 

. :1 

F2 



(xliv) INDICATIONS OF THE MAGNETOMETERS 

Qj as .s.a "g Q.i CIS .s.a~ Q.i ~ Readings CIS a; S:=Cl.l'1:l 
~ .s~] ~ a,; Readings ..... '0 Cl) CIS 

.§ S S S ,..c::t3 .... S of ,.c.§ .§ Cl),..c:: ~ J.. S of 
,..c:: ..... 

~~ ~i ~E ,..c:: .... ~ll:Cl)g ~~ Thermo- -5E-1 ~ll:t~ "5 8 ~i frlg ,s;:1E-1 Thermo-(.)E-; 
'Western o Cl) :: ~ (.)8 ~ Cl) ~ ~ .~H Western ~ Cl) t: ~ .~ r..c 

.~ J.. .... '"' ~,.co~ .... '"' .... J.. 
meters. ll: '"' .... '"' ::.s8~ ..... '"' ~-sg~ ll: t':! ll: t':! ~.sg~ ll: t':! ll: t':! ~ t':! . ~~ meters. 

~~ Declina- §o 
_ .... c.>~ 

§'O §o ~ ~ 
Declina- ~'O S ..... § S §'O ~ ..... §S ~o 

Cl) c ~'E § § ~«OD§ ~o 
~w Cl)w OJW Q)W ~...: p;;...: .... rn ~rn ~ 0 Q) Cl)r.n. .~;~8 ~~ r-<"\r-<'; .... 

'"' s:= 01'lJ~E-1 ... ~ .8S~E-1 '"' s:= c!)s:= C5§ .§S~8 C5§ C!)~ tion. 
Cl) Q) tion, .Q) Q) 

C!:)t':! Ot':! C!:)t':! • I=l • I=l ~~ ~ ~ > ~Il ~ Q) .~ 1:: .,... Q) t ~ ..... <ll ~b.O ~~ 
~ 

~ 
........ '"' 

~ 
t ~ . '"' 

Q) 

~ o ~~..z ~ > ~>.s ~ 
Q) 

~ s.~.s > ~~.s 
~ 

..... t':! 
C;~ ~ 

..... t':! ..... t':! 

::0 o~ o::s o::S 

Mar,g Mar.g Mar.Io 
b m 0 I II b m h m h m 0 0 h m 0 I /1 b m h In h 'm 0 0 

23.5g 20.58,55 23,57 'I I 10 21,52 °1113 
(t) 22, 8 '1116 

---- ------- 22. 13 '1113 
Mar.Io Mar.lo Mar.Io Mar. 10 22.28 '1 Il6 

O. 0 20.58.55 Ct) o. 0 '01 732 I. 0 45 '0 46 '0 22·44 ·1 log 
O. 7 58.30 o. 9 'I log 2.27 '01 768 3. 0 48 '1 48 '8 23, 0 '1 log 
0.21 5g.35 o. 15 ' 1107 3.26 '01 733 g. 0 49'0 49'0 23.25 '1108 
0.2g 58. 5 o. 26 '1106 g. Ig: '01343 21. 0 42 '2 

!!:~I 
23.30 'II 12 

0.57 58.30 0.3g '1101 14. 36 '01375 22. 0 42 '7 23,53 'I lIg 
J. 4 5g. 0 0.45 '1106 IS. 0 '0137° 23. 0 42 '2 44 '5, 23.59 '111g 
I. 37 57. 35 0.50 '1101 19. 21 '01558 --.------ ---- -------
I. 51 55.20 I. ° '1106 23.59 '01 700 Mar. I I Mar. II Mar. I 1 Mar.II 
2. II 55.20 I. 10 '1103 o. ° 20.5f. 10 o. ° '111g O. 0 '01 700 o. 0 43 '6 44'6 
2.40 54. 30 1. 27 ' 1107 0·14· 56. 0 O. J2 '11 Ig O. 10 fOI707 I. 0 44'4- 45 '5 
3.26 52. 0 1.37 '1 I 10 0"30 56. 10 0.21 . I 121 '01620 3. 0 47'4 48 '0 
3.34 52.20 1·49 '1105 I 0.56 54· 0 0.55 '1 I 10 0·45 '01640 6. 0 48 '9 48'5 
4. 26 49. 50 *** I. 8 54'45 I. 7 '1 122 3. 0: '01682 g. 0 47'6 47'2 
5. 7 49· 0 3. 7 '1125 I. 56 54. 10 1,26 '1126 5. 3 '01520 12. 0 45 '4 45 '3 
5.39 46. 55 3.23 'I 122 2. 4 53.30 1.42 '1132 5.38 '01 475 19· 0 3g'5 41 ,6 

7· ° 48. 35 3.54 '1121 2.24 53.55· 2. 3 '1 I2g 10. 15 fOI355 21, 0 3g'2 41 '0 
8.55 47. 35 5. I '1120 2.42 52'40 2.16 '1132 '01377 22. 0 39'8 41 '4 
9. 10 48. 0 *** 2.56 53. 10 2.30 '1130 10·45 '01367 23. 0 .41 '0 42 '0 
9. 32 46. 55 5,40 '1116 3. 15 50.30 3. I '1130 11. I I 'oI379 

10.20 47. 55 6. 14 '1 IIg 4· 4 50'45 3.16 ' 1127 1 J. 45 '01380 

10. "7 47· 0 6.23 '11 Ig 4. 23 49'45 3.32 '1131 
14. 33. {'01490 

II. 0 47. 55 7· 0 '1 I 24 4. 30 50. 0 3.39 '1130 '01510 
I I. 22 46. 25 *** 6.28 48,4° 3.52 ' 1134 19. 27 '01 733 

**'JI( 8.17 ' lI24 8. 0 49· 5 *** f()l770 
21.58 

12.58 47· 5 9· 7 '1123 8. IS 48.25 4. 25 '1126 '01660 

13.43 46. 5 g.32 '1128 8.50 48.35 4.43 '1 129 23.59 '01693 

14. 23 47. 25 g.58: '1122 g.12 47.40 5. 2 '1 127 

14· 42 51. 25 10.23 '1 127 g.33 47. 35 5. 15 '1128 

14. 53 50.20 II. 5 '1126 g.38 44'4° 5.34 'II26 
15.21 47, 0 1 1.33 '1124 9. 52 41. 0 5,47 ' 1129 
15.30 46• 25 *** 10. 16 44· 5 6. 7 '1126 
15.36 47. 50 13. 6 '1123 10.36 39. 35 6.28 '1128 
15,45 47· 0 13,45 '1 127 10.56 45. 10 6.52 '11 I 8 

J6. 42 49· 0 14. 23 '1 127 II. 9 46• 0 7. 14 '1 I25 

17· 24 47. IS 14·44 ' 1137 1 I. 34 45. 15 7. 18 '1123 
*** 14. 57 '1132 I 1.55 46. 55 7.40 '1125 

18. 7 47.40 IS. 13 '1130 13. 0 46. 25 7. 55 'II2g 
*** IS. 17 '1131 13.3g 46. 10 8. IS ' 1124 

Ig. 16 46. 0 16. 5: ' 1124 13.51 47· 5 8.25 '1126 
*** 16. 41 '1130 14. II 47. 35 8.36 '1125 

19· 42 46. 25 *** 14. 21 46'40 g. 7 'J 127 
20. 14 4g· 50 18.23 '1132 14.40 48. 15 g.22 '1135 
20.35 54· 5 *** 14. 57 48 25 g.34 ' 1134 
21. 23 48. 55 18.50 'J 132 15. 9 47· 0 10. 3 '1138 
2 I. 55 51. 25 Ig. 7 '1136 16. 23 49' 0 10.30 '1122 
22. 8 50.20 Ig.25 '1132 16,40 48. 55 10.45 '1130 
22.37 53.35 *** 16,45 48. 5 I I. IS '1 124 
23. 8 52.25 19'44 '11Ig *** 1 I. 46 '1125 
23,47 53.55 Ig.52 '1119 17. 21 48. 0 12. 2 '1120 
23.52 53.30 20. 3 'Il 13 17·44 49. 55 12. 9 '1122 
23.5g 5+ 10 20. 14 '1112 18'45 48. 0 12,29 '1 IIg 

20.40 '1 120 *** 12.51 ' 1124 
20.56 '1 121 Ig.I5 46. 50 12.56 'Il2I 
21. 20 '1118 *** *** 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has 
been generally in a state of agi~ation. The Symbol (t) denotes that the register has failed between the preceding ~nd 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. 

aJ ~ 
~ .(I)"t:I 

~ 
~(I)rd 

~ Readings ~ ~ 
.~ .(I)'T:J 

aJ ~(I)rd ~ Readings .< '~:g~ ~ ..... '0 (I) aJ 'Q;:g ~ ~ · .... o~ f 
.§ s (I)'::: C) r-. S of .§ S S S of 

.g~ '5~ ~~~~ .gE:i t.>~~.a .g~ Thermo- '5E-t .g~ ~~~.a .g~ ~~g .s ..g8 Thermo-
Western .~ ~ f':.t(l)~:.. .; ~ ~(I)r-.e Western PI! (I).~ f ~ (I) I:: f ..... r-. PI!-Sg~ 

..... r-. meters. ..... r-. ..... r-. .... r-. 'j; ~ 
~ GI ~ .... _-St.>~ 

~'O 
~ GI ~~ ~ ~ ~';;g~ ~ ~ ~-5g8. meters. 

~o Declina- '~a3 ~'S § s ='0 = 0 Declina- =- ~;Z ~'S§~ . ~o 
~111 c;'S::s~ ~111 

r;; Ii I ~ ~oo $£ -S<S='~ (l)Cf.l 
.§ UJ~8 r-. ~ 

(1)00 

~1iI~1i C5~ tiona t!)§ ~~ .~ !5~E-t CS§ ~~>:-
r-. § tion. c:5§ .§ :l~E-t r-. ~ .~ t~E-I r-. ~ • 6b • = 

r-. t: . r-. t:,.. • J.4 t!)~ ~G1 ~.s 
QI ~ ::a ~ g,>~ ~ ~ 

r-. r-. • r-. 

~ 
Jot ~ • Jot 

~ ~ ~ >- bJJ 
~ ~ ~ g,~~ C5~ C'5~ ~!P:l~ >~>~ ~ O~ C5~ 

Mar. I I Mar. I I Mar. I 2 Mar. 12 

I 0 
h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m b m 0 

20.28 20.46 . .30 13 . .32 '1122 6.10 20. 48. 50 5. II '112.3 
*** 13.42 '1126 7. 10 49·.30 5.25 '1125 

21.45 47. 20 1.3.50 '1122 9. 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· 0 6.36 ' 1127 
23. 28 51. 5 14. 55 '1 128 11.41 47. 55 7. 23 '1131 
23.59 51. 0 15.23 '1123 12.29 47. 25 7. 37 'J 134 

15.53 ' 1124 13. 9 46. 5 7·47 '1133 
16. 7 '1l27 13.25 46. 55 8.51 '1133 
16.23 '1125 14· 0 53. 0 9· 9 '1128 
16.37 '1130 14. 39 46 . .30 9. 34 ' 1127 
16,44- '1 128 15.31 45. 20 9. 54 ' 1129 
16.52 '1130 15.50 42. 5 10. 19 ' 1129 
17· 0 ' 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 I I. 0 'II32 
17. 24 ' 1129 17. 28 46. 50 I 1.23 'II 27 
17'46 '1 I 28 20; 16 45.40 I 1.40 '1128 
18. 3 ' 1129 20.39 46. 55 11.53 '1130 
18.27 ' 1134 20.45 46. 20 12. 14 ' 1127 

**. 2 I. 21 47. 20 12.33 ' 1129 
19. II '1132 22·47 52.40 12.48 '1126 
19. 34 'J 133 23. 10 52.55 13.28 ' 1124 
19. 35 '1 129 23.25 56. 20 1.3.34 '1 125 
19. 52 '1130 23.35 55.25 13,40 '1125 
20.23 '1 124 23.59 57· 0 14. 15 '1138 
20.38 ' 1124 14. 32 "1133 
20.55 · 1121 14·47 '1135 
21. 14 · 112 I 15. 2 '1131 
21.26 '11 18 ) 5.2 I ' 1129 
21.32 '1119 15.34 ' 1124 
22. 6 '11 14 15. 41 '1125 
22.20 '1 I 15 16. 8 '11 21 
22.40 • I I I I 16.20 '1123 
23. 7 '1 II9 16.25 '1122 
23.22 '1120 16·49 '1121 
23.34 ' 1124 *** 
23,42 ' 1124 ~ 18. 16 ' 1124 
23.59 '1122 18.23 '1122 

---- ~ ---- --, -- 18.30 '1123 
Mar.I2 Mar.12 Mar. I 2 Mar. I 2 20. 16 '11 18 

O. 0 20.51. 0 O. 0 'Il22 O. 0 '01693 o. 0 42 '.3 43 '2 20.23 '1116 
0.24 52.30 0.15 '1128 1.40 '01690 I. 0 44'0 44'0 20.29 '1117 
0.38 51. 5 0 . .30 ' 1127 4· 0 '01593 2, 0 45 '5 45 '6 20.55 '1117 
0.51 54. 25 I. 19 ' 1129 5.15' '01560 .3. 0 47'0 47'0 21.23 '11 16 
I. 4 51.20 1.32 ' 1134 11.11 '01480 9· 0 46 '8 47'0 21.43 '11 18 

1. 14 50.50 1.53 '1 134 13.39 '01 492 21. 0 42 '9 44'0 *** 
1.30 51.55 2. 7 '1136 14· 27 '01 468 22.45 '11 13 

*.* 2.37 '1 134 15.38 '01 480 22.58 '1121 
2. II 51.50 2.51 ' 1139 18.30' '01600 23. 9 '1118 
2.38 50.35 3. 17 '1133 21.20 '01660 (t) 
2.57 52.10 3.28 '1141 22. I I' '01693 23.45 '1116 
3. 15 50. 0 3,42 '1135 23.59', '01 703 23.59 '11 16 
3.25 51.20 3.58 '1 120 ------ ---- ------
3.38 51. 0 4. 10 '11IS Mar. IS Mar. 13 Mar.I3 Mar.13 
4. 21 47. 30 4016 '1I20 o. 0 20.57· 0 o. 0 '1116 0.0 '01 703 1. 0 47'0 47'2 
4. 57 49. 10 4. 26 '1121 O. 7 56.25 o. 19 'II 12 2,49 '01678 3. 0 49'8 50'5 
5.23 47· 5 4·44 'Il28 0.36 58.55 0.35 '1 1I9 3.30- '01647 9· 0 52'5 52 '5 

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



, (xlvi) 

Mar. 13 
h m 

0.55 
I. I 

1.35 
2. 2 

3.37 
4. 54-
5.22 
5.43 
5.55 
6. 8 
6.17 
6.33 
6.+5 
7. 0 

7,56 
10. 6 
12. 14 
12. 28 
12.54 
13, II 
13.30 
15.26 
16.23 
16,55 
17. 21 

18. 9 
18, 19 
18,37 
18.52 

19. 53 
20. 8 

21.34-
21. 51 
21,58 

22.2g 
23.53 
23.5g 

Western 

Declina

tion. 

o I /I 

20.57'·25 
56. 0 

54· 0 

54' 0 
50. 0 

48.35 
44-· 5 
43. 5 
44· 0 

4°·35 
40 • 5 
41,30 
44'40 

44·20 
47·55 
48. 0 

47·55 
49. 0 

47. 20 
48. 10 
4-7. 30 
47. 5 
48. 5 
46. 50 
46• 30 
45. 55 
46. 35 
45. 10 
45. 50 
*** 

48. 30 
47. 25 
48.45 
48. 50 
55.55 
55.45 

Mar. 13 
h m 
1.10 
1,25 

2.57 
3,45 
4. 0 

4. 30 
4.45 
4. 50 
5. 12 
5.24 
5.35 
5,48 
5.58 
6. 7 
6. 17 
6~44 
6.56 
7. 12 
7. 25 
7. 59 
8.25 
8.36 
9. 8 
g. 15 
9. 56 

10. 10 
10·44-
10.52 
I I. 26 
I I. 50 
12. 7 
12. 15 
12.41 

12.50 
14. 30 

14.4-2 
16.32 
16.55 
17. 32 
17· 43 
18.29 
18,40 

Ig.50 
20. 0 
20.26 
20.31 
21. 0 

2 J. 22 
21.29 
21.39 
21. 46 
23. I 

23. 17 
23.38 
23.53 
23.59 

'II 13 
'11 14-
*** 

'1131 
'1 127 
'1I2g 
'II26 
'1121 

'1124-
'1 I 18 
'11 16 
'1120 
'1 II7 
'1 II6 
'1 I 10 
'1 I 12 
'1 II5 
'1 I I I 

'II 18 
'III6 
'II14 
'1122 

'1120 
'1119 
'11 16 
'1122 
'1 121 
'II21 
"I 124 
'Il2I 
'1123 
'1 122 
' 1124 
"1124 
'1122 
'1122 
' 1124 
'1125 
'I127 
'1125 
'11 2 7 
'1123 
' 1124 
* •• 

'1118 

'I1 18 
'II 13 
'I II4 
'IIOS 

'1108 
'1 I 1 I 

' 1107 
'1110 
' 1107 
'1108 
'1108 
'J 109 
' 1109 

Mar.I3 
h m 

4. 22 : 
5.1:8 
8'40 
·g.53 
I~' 30: 
16.51 
19· 43 
2 1.3g 
23.26 
23.5g 

INDICATIONS 'OF TIlE MAGNETOMETERS 

'01625 
'01540 

'01350 
'0.1323 
'012&4 
'01430 

'01600 
'01 690 

'018.15 
'01860 

ai Readings 'ai ~ .S ~] ai 
~ .§ of; ~ .§ '" ~..cI Co) ~ 

'C) E-I Thermo- ~ H ~ 8 '"' ~ ~ ~ 
.~~ 'I_'m_et_ers_' '--0:1111 .~~ ~:~::: "'m~ ~~ I ~ 

.: ~ ~ ;> ~',' . ~ ~ .~ t! ~ '"' 

.... ......... ..... .•. ~ ~ 1:> g,P;:'::; 

Readings 
of 

Thenno
meters. 

~~ ~ ~·,'I,~.: ~\,' ~.~ tion. 5~ § ~.~ 
o >-t '(5 ~ ; , '~ !I ______ ~ ______ ~ ____ ~~ __ ~----~-------L----~----·--~ 

Mar. 14- Mar.I4- Mar.I4 Mar. 14 
b moo' j 

21. 0, f3 ',1 45"d 

f' 

h mol /I h m h m hm 0-0 

O. 0 20.55.45 o. 0 . 'I1og O. 0 - '61860 I. '0 48'3 4S '6 
O. 16 54.40 o. I I '1 log t. 53 '01800 3. 0 50'9 50 '6 
0.50 54.50 0.38 '1116 3. 8 '01765 g. 0 5I'551'C 
I. 32 54.20 O. 4-2 -. 1115 4. ' 9 'o16p6 22. 43 45 '5 47'C 

I. 52 53. IS' I. 32 "II 164-; 55 '01583 
I. 5g 53.40 1.59 'J 126 7. 2 '01467 
3. 22 50.25 2.58 "1 liS 8.38 '01400 
4-. 9 50.20 3.22 '1130 II. 8 " 01344 
4.35 49.15 3.27 ' 1129 14- 17 '01360 
5.27 4-8. 5 3. 45 '1128 18.38 '01460 
6. 5 4-8.25 4-. 0 ' 1129 20.25 '01535 
6.21 47.30 4-. 44 '1 Il8 23.59 '016{4 
6. 27 4-7.40 5. 10 
6.32 4-7. 5 5.48: 
6. 44 49· 20 6. 24-
7. 2 4-7.30 6.32 
7. 13 4-9. 10 6.56 
7. 38 4-9· 5 7· 9 
8.22 50.20 7· 24-
8. 35 49. 0 7. 3 I 
g.2I 48. 20 7· 42 

10. 40 48. 5 8. 3 
II. 0 47. 20 8. 25 
II. 43 47. 0 9· 3 
12.34 47.50 10. 5 
14-. 6 46.55 10. 14 
14. 10 47. 25 10. 25 
14.51 47.20 11.42 
IS. 15 47.50 I I. 55 
15.55 46.15 
16.20 47. 5 
16.48 46. 55 
17. 7 48. 20 
17.12 46. 55 
17.54- 48. 0 
18. 6 47.25 
18.20 47.55 
18.4-6 46. 15 
18.55 46.55 
19. I 48. 5 
19. 12 47. 10 

13. 0 

13.14-
13.23 
13.38 
13,45 
14. 2 
q.II 
14. 31 
15.28 
15.52 

16.37 
16.50 

, '1 121 
'1117 ' 
'1122 
'114-3 
'1 121 
'1130 
'1133 
'1130 
' 1134 
'1132 
'1 123 
'1130 
'1130 

: "II33 
, '1132 

' 1129 
'1130 

*** 
'1131 
' 1129 
'1132 
'1130 
'1132 

'1128 
'1130 
'1126 
'1128 
'1124 
'I I 25 

'1123 19. 18 48. 10 
: 19,55 49. 35 

17:4-7 
17. 56 
18.23 

**. 
'1125 
"1124-
'JI25 

20.24 47, - 0 

20.48 47, 0 

21. '28 48, 0 

22, J2 50. 0 
23.10 51. 45 
23. I I 50.45 
23.5g 52.50 

18.53 
Ig.15 
19,56 
20,32' 
20.42 
21,,22 

21. 4-8 
22.35 
23. 0 

23. 8 
23.12 

_.* 
'J 127 
'JI2Z' 

'1126 
'1121 -

, '1124-
; "1121 
, "1122 
'11 18 
'1120 
'II 16 
'II 14 

___ '-._---1--·-·1----1----1-----1--------
The indication.8 are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 

they are mferred from observations made with the telescope in the ancient manner. The Symbol --- denotes that the magnet has 
been generall~ in a state of .agi~ation. The Symbol (t) ~enotes that the register has faile~ bet~een the preceding !l'nd following rea~ing~. 
The Symbol • attRChedtd 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 ~C?~t of the displacement. 



AT THE ROYAL;OBSERVATORY~ OREENWtCB,'lNTHE YEAR 1863. (xlvii) 

Q) Q) , .S '* 'i Q) Q)' ;::I q)"O 

~ Readings Q) Q) , .s,*] Q) Q) ;::Iq)rC Q) Readings 
-,-1 CS .£ ~ · ..... 0 ~ cV 

~,§ s e~i3 s q).l=1 ~ ::l of 'S a , ~.~ ~E S (1).l=1 ~e -5~ of .l:l ..... '5H ~~t"" ,~ E=i ,z£;; -5e:i ~H C)~ Western ~~ ~ q) ~ f Thermo- Western ~] 8 ~ ~:t::f Thermo-.... '" .... '" ~(1)of .; ~ .; ~ .... '" .; ~ .; ~ .;~ 
Declina-

~ cd ..... ..sg~ ~ CIS ~.l:l~C1> meters. ~ cd ~;:ig~ meters. 
s::I ..... 

.5eo.. § e ;::I ..... .... =0. 
' ~~ 

;::I ..... Declina- ;::1'0 ......... co. ;::I .... ;::1'0 
~o q) 0 (1)0 

ca'S=~ (1) 0 
~CI1 ~~::l ~ (1) 0 ..... ~~s ~CI1 (1)00 C1>CI1 = 0 C1> C1>CI1 

'" 1i I '" oj 

C1>CI1 q)CI1 

'" oj I'" oj o~ tion. o~ ~~~h o~ o§ '"' tion. ts~ .... = CIS (1) 
~~ ;~ -e~E-t . ~ . = ~~ ~!l~~ Ocd .~!5 ~~ :Ii, fo > ~ C1> (1) .~ CIS • '" 

~ 1:: CIS • '" 
~ ::rl CIS ?- ~ ~' 

q) 'g ~~.s Q,/ 1:: '" • '" )l ):1 ~ ~ P-.~~ ~ o.>~ ~~ ~~ ~ ~ ~ ~?-~ eo.. as eo.. CIS 

t:I:1 O~ O~ 

Mar. 14 Mar,16 Mar.16 
h m 0 I 1/ h m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

23,45 '1 1I.3 12. 0 20.48. 0 7. 23 '1131 
23.59 ,'II 15 12.27 47. 10 7. 37 ' 1137 

---- ---- 13.15 47. 50 *** 
Mar. IS Mar. IS Mar. 15 Mar. IS 13.31 50. 5 9· 0 '1133 

o. 0 20.52.50 o. 0 'II 15 O. 0 '01644 8,40 47 '1 48 '0 14· 24 43.40 9. 21 '1138 
0.18 52.15 0.30 '1113 , 2.45: '01690 2 I. 0 42 '8 44'0 14,4,4 46. 55 9. 37 ' 1134 
0.38 52.20 0.53 '1 1I4 O. '0 '01670 ' , IS. I 47. 55 10.45 '1130 

< 0.53 52. 0 I. 17 'JI 18 10.59 '01677 15.22 47· 0 11.50 '1130 
I. 18 52.35 4. 27 '1 I 18 12.54 '01 720 ; I 15 . .3.0 ,47· 5 12. 3 '1133 
2. 18 52. 10 4. 39 '1 120 15.56 '01820 16. 0 45,45 12. 18 '1 i30 
5. 9 48. 20 7·2~ '1124- 19·47 '01883 .. 16.32 47· 5 13. 0 '1133 
5.53 48. 25 8. 5 ' 1127 21.53 f01872 16.50 46. 5 13.23 '1131 
6. 8 47. 55 8.53 '1125 '01810 17· 14 47· 0 J4·,o '1136 
7. 10 47. 55 9. 10 '1126 23.33' '01850 18. 0 47· 5 14. 27 '1125 
7. 30 47. 10 11.26 'II26 23.5g '01845 18. 10 46. 25 14·47 '1128 
7·49 47.40 12.21 '1 124 18.30 48. 10 15.20 '1132 
8. 0 47. 30 12·47 '1126 19. 2'2 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 '11 27 '19. 38 44. 55 16.13 '1130 
12. 17 48. 30 *** ,19,49 44.45 *** 
12.31 48. 20 20.41 '1125 .. iI9·55 45'40 17· 0 '1131 
12.48 48. 20 2 I. 2 '1 121 *** 17. IS ' 1129 
14. 10 48. 55 2 1.2 I '1122 20.25 46. 10 18. 3 '1132 
16.23 48. 5 '1 II7 

" 

*~* 18.20 ' 1129 22. 10 
18,46 46. 50 22.46 '1108 20.53 49,' 5 18,48 ' 1129 
18.58 46. 0 23.39 '1108 2 I. 0 48. 15 19. 22 ' 1127 
19. 12 46. 30 23.59 '11 14 22. 2 54. 25 19.40 '1130 
19. 31 45. 5 22.40 56.55 20.5.3 '1119 
19. 39 46. 0 ' , , 13. 19 54-. 55 2 I. 12 '1118 
19. 56 44.40 :23.36 55. 5 21,33 '1114 
20. 7 '45,15 ' " . ' " " 23~54 55.25 22. 3 '1117 
20.33 44. 50 ,23.59 . 55. 0 22.22 'un 
21.25 46. 15 , 22.36 '11 15 
22.37 51,55 23. I I ' 1107 
22.51 52. 0 (t) , 
23.27 54. 35 ----_.- - ----
23.46 54. 30 ~ Mar.l] Mar. I 7 Mar. I 7 Mar. I 7 

48 '5 23.59 55,40 - : O. 0 20.55. 0 o. 0 '11 14 O. 0 '01 743 I. 0 47'S 
-------- --- ---'- ------- ----- o. 8' ~4'45 0.31 '1125 I. io '01 750 3. 0 51 '2 51 '5 
Mar.16 Mar.16 M8.r.I~6 Mar~16 0.38 56. 5 0.48 '112'7 2'. IS '01 710 9· 0 51 '5 52 '0 

O. 0 20.55'40 o. 0 '11 14 o. d '01845 I. 0 47'6 48 '0' 0"1-4 57· 0 1.36 '1120 4· 0 '01620 2 I. 0 41 '2 4"'C 
0 . .30 56.25 o. 7 'II 15 10.4:6 :'0IS33 3. 0\ 50'0 50-'5: 0.55 56. 5 2. 0 or 122 10.38: '01315 22. 0 41 '5 43 '0 
0'49 54. 35 0.30 '1113 I'., 57~ '01810 9· 0 51 '0 510

°1 
1. 36 55. 0 2.22 '1121 16.20 '01533 23. 0 42 '5 44'c 

1. 8 55. 0 0.52 '1116 3. 0 '01 725 21. d 43 '5 45 '0' ! 2. 5 55.20 2 .. 30 '1128 17. 56 '01622 
2.38 52.35 I. I "1109 3.45 '01660 .. , : 2.22 54· 0 2.5~ ' JI27- 20. 12 '01695 
2'44 53. 0 I. 15 '1 II6 4. 56 'c)l,5:t" 2.34 56. 0 3.' '8 'II2 J 21.38 '01 710 
3.38 50. 5 I. 25 '1125 6.'~5 'Of4-5o -- , . 2.55 55. 5 3. i3 '1132 2~.59 '01850 
3.54 50'40 2.46 '1132 1· 2,d 'oJ42'd 3. 7 53.25 3.30 '1128 
4· 6 49. 50 3. 8 ' 1129 ;9: ~. ;'01'456 ' ~ ," ' 3. 12 53.45 **'J!E 
4 • .31 50. 5 3.23 '1130 9·'4'o '01'426 ' 3,40 51. 0 4· 8 '1131 
4·51 49' 15 3.42 '1128 11.51 : '01325 4· 3 51.45 4. 24 ' 1124 
5.38 48. 35 , 3.53 ;'1132 13.40 "01327 4. 15 51. 5 4. 30 '1126 
6.23 48. 35 4· 8 :1128 14· 27 '01336 4. 20 50. 0 4. 55 . I 120 

6'40 48. 0 4. 35 ' 1129 14. 57 '01357 4. 25 51. 0 5.20 'Il28 
6.57 48. 20 4. 52 '1126 15.27 '01363 4.45 50. 0 5.39 'II26 . 
8. 8 47. 10 6.25 ' 1129 II~27 '01633 5. ,I 47. 50 ' 5.57 '1129 

10.38 48. 20 6.37 '1131 23.59 '01 743 5.29 47. 15 6.17 ' 1139 
11. 9 47. 50 6,47 ' 1129 5. 41 46. IS 6.31 "II33 

For the Horizontal ,and Vertica.l Forces, increasing readings denote increasing forces. 



(xlviii) INDICATIONS O1r ~THE MAGNETOMETERS 

a.i a.i s::~"O ~ S::~"d a.i Readings a.i a.i S::Q)"d a.i j:I~"CI a.i Readings 
a S '~].s ~ s • ..-1 '0 ~ Q,) 

,.c:l'§ s s .~]~ ~ S · .... o~ ~ S 
Q)...c= t,) f3 of of . 

~8 "58 ~ ~ ~ ::s ..c: ..... t,)~~~ "58 "58 ~~~e "58 ~~ ~E "5~ 
Western o ~~ t,)E-! t,)E-! Thermo- Western ~ Q) t:.~ Thermo-.- ~ 

..... ~ ~l~t .~ ~ ~Q)~t .~ ~ 
..... ~ .... ,.... 

,.c:l0~ .- ~ ~Q)~~ .~ ~ 
~ d ~ d ~""~Q., ~{3 t,) Q., meters. ~ d 

Declina-
~ d ~ .... ~~ ~ d r.;.;i.t,) ~ meters. 

s::- Declina- s:: ....... ~ ..... _~ § s ~~ 
s::- s:: ....... s::"O ....... 'E;§S 

l=I-
<1.1 0 ~ 0 ...., ..... ::s S CI.I 0 CI.I 0 CI.I 0 .......... ::;s (!)o 

(!)C/J wOO l=I 0 :l,) wC/J ~;ll~li 
Q)OO Q)C/J. s:: 0 Q) ~C/J. Q)C/J. 

~~ ~~ 
'"' s:: tion. C5~ ~~~f-; C5~ 

d Q) 

C5~ C5~ tion. ~~ C5~ 
d Q) ts§ 

C!::ld 
.S:! ~ ~ E-t ~~ >6'0 ~t~E-t I o.~[-o .§, • s:: 

<l) Q) '1=: ~ • '"' ~ t: d • '"' Q) Q) Q) .~ d ; '"' ~ '-E 1:: • '"' (!) 1Il~ >~ 
~ ~ o Q.,~cS ~ ~Q.,>~ ~ ..... d .... d ~ ~ o Q.,I:I:~ ~ <l) 2.>¢l ~ 

III o~ o~ ::tl > o~ 'Ci~ 

Mar.I7 Mar. I 7 Mar. I 8 Mar. I 81 I 
h m 0 I 1/ h m h m 'h m 0 0 h m 0 I " h m h m Lh m 0 0 

5.53 20'46.45 6·49 '1130 17. 57 20.46. 0 15.24 '1131 
6. 9 43. 5 7· 8 'II33 ] 8. 18 45. 50 16.32 '1I31 ,-

6.37 40.40 7. 30 '1126 19· 9 44· 5 17. 33 '1133 

6.59 41. 15 7. 53 '1123 20. 0 43·20 18. 9 '1132 

7,22 45.40 8.24 · 1126 20.15 42. 5 18,49 '1I27 

7. 29 44.40 8.37 '1125 20.39 43. 35 18.59 '1128 
7,50 47,40 9· 9 '1 127 21.38 44. 20 19. 20 ' 1127 
8. 8 48• 30 9. 53 '1123 22.52 50. 0 19. 30 '1123 
8. 15 47. 10 10.42 • I 121 23. 19 53.55 20. 4 '1120 

8.32 48. 5 13. 7 '1120 23.36 53. 0 20.20 'II22 

9. II 48. 20 13,40 · 1121 23.59 55. 0 2 I. 6 '1 I 14 
II. 4 47,25 15. 3 '1120 **. 
I I. 46 4 8. 0 15.26 '1120 22.23 ' 1109 
13.37 47. IS 15.50 '1 I 18 22.56 '1112 

13'4-5 48. 35 17. 12 '1120 23.15 '1I22 

14,40 47. J5 17·38 '1I2J 23.31 'II 12 
IS, 12 48• 15 1,8'40 '1119 23.46 'II 13 

15.35 47. 10 19·49 • II 12 23.55 '11 15 

16.23 48. 55 20. 0 '1 I 13 23.59 'I I 14 

19. 39 44. 10 20.41 'I I 10 1-

19. 58 42. 30 (t) --- ---- --
20. 8 43. 35 22.19 '1106 Mar.19 Mar. I 9 Mar.19 Mar. 19 

20.36 43,40 22.53 '1105 o. 0 20.55. 0 o. 0 'II 14 o. 0 '01693 o. 0 46 '5 47'6 

20.54 44. IS 23.59 'II 12 0.30 58. 5 o. II '1118 3.35 '01573 I. 0 47'8 48 '8 

21. 0 43.45 0.40 56.35 0.22 '1118 4. 26 '01500 3. 0 50 '2 51 '0 

22.40 51.50 1.37 55. 0 0.32 '11 14 6.15 {,01367 9· 0 52'0 51 '7 

23.30 54.40 1.54 55.25 0,40 '11 15 '01 400 2 I. 0 46 '0 47'0 

23.59 55.20 2.24 55. 0 I. 15 '11 17 I I, 7: '01290 

---- 2.53 53,40 1.34 '11 18 15.30 '01390 

~far.18 Mar.18 Mar. I 8 Mar. I 8 +31 50.40 2. 0 'J 122 18, 10 '01500 

o. 0 20.55.20 O. 0 '1 I 12 O. 0 '01850 o. 0 44'0 45 '3 5. 22 49· 0 2.37 'Il28 
22.30 {,01755 

0.48 55. 15 0.20 'II 12 3. 8 '01 760 J, 0 45 '0 46 '0 6.28 48. 25 .*. '01643 

1.34- 55. 5 0.39 '11 16 3. 14: '01 767 2. 0 46 '8 47'6 7·32 48. 50 3·44 ' 1I27 23. f01645 
2. 7 54· 0 0.51 '1 1I4 4. 51 '0161 7 3. 0 47'4 48 '1 7'45 48. 25 4, 0 '1135 4 '01680. 

2.31 52.30 I. 8 '1116 6. 4 '01500 6. 0 49'0 49'0 10.23 48. 5 4. 36 '1135 23.59 '01650 

2·49 52.50 1.29 '1116 8, 0 '01 427 9· 0 49'0 49'0 10.55 47. 25 5.32 '1131 

3. 7 51, 0 1.40 '1 I 19 9· 3 '01 430 12. 0 4S '0 48 '0 12. 8 48. 0 6.25 '1132 

3.30 50.55 2.32 '1 I 19 9. 30 '01 430 18. 0 44'0 45 '1 12.26 47;25 7. 24 ' 1134 

3.54 4 8. 55 2.57 '1124- 12. 41 : '01360 21. 0 45 '2 44'8 14· 4 48. 0 9. 35 ' 1134 

4. 32 48. 50 3.19 ' 1124 15.51 '01 470 22. 0 45 '0 45 '4 16.37 47. 10 9.45 '1132 

5.35 47. 50 3.33 ' 1134 18.28 '01580 23. 0 44'8 46 '0 16.52 47.40 10.20 'I 132 

6. 0 48,40 3.57 ' 1129 19· 0 '01620 18.36 46. 25 10.32 '1133 

6.16 48. 0 4. 10 '1131 20, 0 '01660 19,49 43. 30 10.53 '11.31 

6.56 48• 35 5. 2 '1128 21. 18 '01690 20, 7 43,45 * •• 
8. 26 47'45 5.32 ' 1129 22.55 f~1750 20.22 43. 0 14· 2 . I 127 

9. 53 48. 0 6. 18 ' 1129 '01680 20.34 43. 55 14. 18 ' 1129 

10. 5 +7· 0 6.31 '1130 23.59 '01693 20.42 43. 5 14·44 '1I28 

10.24 47· 0 6,44- '1128 21.50 45. 30 16.21 '1128 

10.41 46. 15 6.57 ' II29 22,51 50. 0 IS.19 '1126 

I I. 12 47. 50 7· 9 '1I2S 22.57 49. 20 19,24- '1 122 

12. 7 47,10 7,50 '1128 23,47 53. 0 21o 38 ' 1107 
12.25 48. 0 8.34- '1130 23.59 53. 0 21. 59 °1108 

14. 55 47. 30 g. 0 '1128 22.21 '1106 
15. 18 48. 20 9. 25 '1128 23. I I '1105 

15,43 47· 0 g.32 '1130 23.43 °1 lOS 

15.59 4S, 0 9. 53 '1125 23.54 '1 II I 
16.22 47. 20 10. 5 '1128 23.59 '1110 

16.54 48. 0 10.27 '1124 -------- ------- - ----
*.* 

The indicatio~s are taken from the s~eets of the ~hotographic Record, except where an asterisk is attached to the number, in which instances 
they are mferr~d from obseryatl.ons made With the telescope in the ancient manner. The Symbol .** d~notes that th~ magne~ has 
been generall Y III a state of agl.tatlOn. The Symbol (t) denotes that the register has failed between the precedIng and followlDg 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. ' 



Mar. 2 0 
h m 

O. 0 
O. 12 
0.37 
I. 5 
2. 7 
4. 5 
4. 13 
4'46 
5. 10 
5. 24 
6. 22 

7. 15 
7. 33 
8. 10 
8.30 
8,40 

9. I 

9·24 
10. 2 

10.40 
I I. 10 
I I. 20 
I 1.30 
I 1.40 
12.37 
13. 7 
14-- 9 
14· 24 
14'47 
15. 0 

IS. IS 
15'44 
16. 0 

16.20 
16. 26 
16.56 
17. 3 
17. 8 
17·47 
18. 9 
18.30 
18'.40 
19. 5 
19· 14 
19·23 
19. 31 
I9·50 
20. 0 

20. I I 

20. 16 
20.37 
20'40 

2 I. 2 I 

21.50 

22. 0 
22.23 

Western 

Declina

tion. 

o I 1/ 
20.53. 0 

53.40 
54. 10 
55. 0 

54. 30 
51. 5 
52. 5 
50.45 
50.40 
49. 30 
49. 55 
48. 25 
50.25 
46. 0 

46. 30 
44. 35 
44. 0 

46, 0 

46, 5 
47. 30 
47. 5 
46. 25 
47,15 
47. 5 
50.25 
46,50 
47. 15 
46. 5 
46,20 
45. 10 
45. 55 
45. 15 
47. 30 
45. 10 

.46. 0 

42.40 

44. 5 
4 1• 50 
38.55 
38. 10 
43. 10 
42• 30 
43, 20 
47, 0 

46. 15 
43. 0 

42. 30 
41. 0 

42.45 
44. 30 
41. 0 

42 .45 
*** 

42 . 35 
*** 

48. 10 

Mar. 20 
h m 

O. 0 

0.57 
2. 8 
2. 19 

3.24 
3.46 
4· 9 
4. 15 
4. 31 
4·44 
5.13 
5.27 
5.45 
6, 0 

6, 10 
6.24 
6.39 
7. 2 

7. 29 
8. 3 
8. 10 
8.31 
8.39 
8.57 
9. 15 
9. 30 
9. 53 

10.45 
11.15 
I I. 29 

12. 12 
12.37 
13. 12 
13.28 
13.38 

15.56 
16. 6 
16.22 
17, 4 
17. 21 
17.45 

18.38 
19. 0 

19. 8 
19· 19 
19. 37 
19;50 
Ig.58 

20.20 

47.30 20.43 
4g.15 20.58 

AT TH~' ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (xlix) 

• I I 10 
(t) 

'1114 
'1117 
'1114 

*** 
'11 18 
'1 125 
'1122 
' 1127 
'1123 

Mar.20 
h m 
O. 0 

2·45 
3.32: 
4,44: 
5.38 
6,59 
7. 25 
7.48 
g.IO 

II. 7 
13, 0 

'1122 18.23 
'1 123 
'I 116 22. 10 
'1122 22.12 
'1121 22.38 
'1118 23.13 
'1 123 
' 1124 
'1108 
'I 124 
' 1107 
' 1107 
'1101 
'1102 
'log6 
' 1104 
'1102 
'1105 
'1 J 14 
'1 I I I 

'I I 13 
*** 

'1113 
'1121 
'1115 
• J I 17 
'I I 15 
*** 

'1[ 14 
'I II 8 
'112 I 
'1117 
'I 122 

'I 122 
-** 

'1108 
'I I 12 

'1122 
'1114 
'1118 
• I I 12 

'11 15 
**. 

' 1107 
*** 

'1108 
'II 12 

'01650 
'01620 
'01577 
'01 433 
'01 400 
'01330 
'01330 
'01315 
'01323 
'01285 
'01280 

{
'01395 
'01645 
'01647 
'01660 
'01630 
'01628 
. (t) 

cD I Readings 
§ of 

. .g~ Thermo-
.~:; I meters. 
~ ..... 
Q.I 0 
~oo ~i ~~ 
~~ ~~ >~ 

cv I Ci-f cd cd ~ O~ O~ 

Mar.20 
h moo 
I. 0 50'0 51 '0 
3. 0 53'0 53 '5 
9, 0 54'0 53 '8 

2 I. 0 49'0 49 '0 

l\iar.20 
h m 

23. 7 
23.lg 
23.3q 
23'46 
23.56 
23.59 

Western 

Declina

tion. 

o I '/I 

20.56.40 
57' 20 
59. 55 

20.59. 0 

21. I. 5 
0.30 

Mar.20 
h m 

21. 7 
21.31 
2 1.42 
21.55 
22. 17 

23. 2 
23.13 
23.52 
23.5g 

'1106 
'1103 
'1106 
'log8 
' 1096 
(t) 

'log6 

h m h m 

Readings 
of 

Thermo
meters. 

o o 

' 1094 I 
'J 101 I 

'Iog8 I 
---1-----1------- ----1----·1-----\-

Mar.2I Mar.2I Mar. 2 I I Mar.21 
o. 0 21. 0.30 
o. 8 20. 5g. 40 
0.18 21. 3. 5 
o. 28 20. 58. 30 
0.32 21. I. 0 
0.38 0.35 
0.51 2.55 
0.57 I. 30 
I. 6 21. 2. 5 
1.33 20.56.30 
2. II 20. 5g. 50 
2. 15 21. 1.30 
2. 22 20.59· 45 
2.38 2 I. 2. 0 
2.41 4. 25 
2.57 1.30 

. 3. 3 2 I. S. 0 

3. 26 20. 59. 35 
3.38 21. I. 40 
3.45 20. 5g. 10 
3. 56 2 I. 2. 55 
4. 6 21. 1.25 
4. 15 20.58.30 
4.41 57· 5 
4.51 52.30 
4.55 54. 25 
5.30 4g· 40 

5.39 57. 30 
5.53 51.40 
5.5g 57.15 
6.17 37'40 
6.30 4g.35 
6.42 42. 5 
6.50 42 • 35 
7. 10 40 • 0 
7.26 48. 45 
7.34 47· 55 
7· 47 42 .40 

7.53 44· 5 
8. 3 42.35 
8. 7 37. 30 
8.18 54' 0 
8.36 35. 40 
8,43 3g.50 
g. I 37. 20 

9. IS .31. 40 

o. 0 'Iog8 I. 0 '01301* I, 0 52 'oi53'0 
o. II '1 II I 3. 0 '01106* 3. 0 53 '5'54'6 
o. 18 '1104 9, 0 '00176* g, 0 53 '5154'0 
0.25 '1109 22, 0 '00641* 22. 0 44 '545 '0 
0.35 '1109 (t) 

I. 0 

2. 5 
2.23 

2.34 
2.46 
2.54 
3.16 
3.29 
3.38 
3.58 
4. 13 
4. 29 
4. 37 
4. 39 
4·49 
5.15 
5.23 
5.38 
5'44 
5.52 
6. 7 
6.22 
6. 23 
6.30 
6.35 
6,40 

6.48 
6.55 
7. 10 
7. 22 

7,47 
8. 0 

8.14 

g. 0 

g.2I 
9. 38 

10.51 

(t) 23. 45 '00970 
'1 I I 1* 23. 5g '00g88 
'1I2I 

'1126 
'1131 
'1 I 23 
' 1127 
'1112 
'1123 
'1116 
'1135 
'1101 
'1122 
'1118 
'1122 
'1114 
'11 J2 
'1120 
' 1104 
'I 122 

'1086 
'1 log 
'1°76 
'1079 
'1086 
'1,,82 
' 1084 
'1081 
'1086 
'IOg2 
'1081 

(t) 
' 1077 
• II 17 
' 1075 

(t) 
'log4 
'1108 
' 1087 

(t) 
' 1089 

(t) --__ ~ __ ~-L ____ ~ __ ~----~----~--~--~------~------~--~----~--~~----.----~-----

, For the Horizontal and Vertical Forces, increasing readings denote increasing forces, 
March 2 I •. The case surrounding the Vertical Force box was removed, and the supports of the box were thoroughly examined on this 

day. During this examination, an alteration in the position of the magnet seems to have occurred, producing a decrease in the scale 
reading of 2 div• or 3div., 01' of o· 003 or o· 004 parts of the whole Vertical Force, 

GRr;:ENWICH OBSERYATIONS, 1863, G 



(1) INDICATIONS OF THE M.AGNETOMETERS 

~ as S=<V] ~ S=<Vro 

~ Readings as ~ S=<V'd as S=Q>re as Readings _.-4 roo ~ _.-4 '0 ~ .v .... '0$ ~ , .... 'O~ ~ 
S ~.§ ~~ ~ ~ ~.§ <V...s= ~ ~ of ~.§ S e~ ~E ~.§ ~-= ~ E ~.~ of 

..gE=l ~ ..... ~ E=l' Western ° Eo! ~~t:~ ° Eo! ~~t:~ ° Eo! TherlJlO- ° Eo! Western ~<v~f t)Eo! 
~~ ~ t ° Eo! Thermo- . 

..... $.< .; ~ ~ <V 0 ~ .; ~ o<Vo~ .... ~ .,.., ~ .; ~ .; ~ ..... ~ 
~ ~ 

Declina- ~~g~ ~~ g ~ ~~ meters. ~ ~ ~o<V ~ ..... oPl ~~ meters. 
s::= ...... s=- s::= ...... §'O Declina- s= ...... ~:.§PI s='O ...... ~§S <v 0 tJ3 =~ ~ 8 ~J5 ...... ~::sS tJ3 ~J5 = o· ~ ~C1.2 <V 0 
<vC1.2 r.i~ ~~ <vC1.2 <vC1.2 ~~ ~,~. ~; tion. ~; ~rD~~ ~; 

~ <V 
~~ ~§ tion. CE. ~ ~rn~Eo! ~~ 

~ <V 
~ t:I O!ll~Eo! '6b • >=I .0 -t~Eo! ~gJ '6b ". 6b <V <V 'f:: ~ '. ~ <V '£~ . ~ Q) ~~ >bO 

~ 
<V 'f::"5 • ~ Q> :e ~ . ~ ~~ >~ 

)1 ::a ° ~tIl cS ~ >p..>~ ~ o=s .... ~ ~ ~ ~tIl cS ~ .> ~>~ ~ ~~ O~ ~ o~L 

Mar.21 Mar. 2 I Mar.22 Mar.22 Mar.22 
h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m \l m 0 0 

9. 25 20.28.25 I I. 48 ' 1096 3.35 20.52.55 3,14' '1101 II. 54 '00427 
9'41 37, 0 12. 7 '1105 4. 35 51.55 3.37 '1106 15. 10 '00470 
9.46 36. 10 12. 21 ' 1098 5. 4 52. 0 *** 17. 30 '00525 

10. 0 30.30 12'45 . 1100 5. 15 50. 15 5. 7 '1105 20.14 '00663 
10. 10 31.25 12.56 ' 1096 . 5.38 50. 0 5.20' 'log9 Ct) 
10.34- 37. 30 13.2g '1103 5.57 49. 20 5.2g 'Iogg 2 I. 0 '00771* 
I I. I 45.40 13.3g '1100 6. 4 45. 0 5.5g '1083 23.5g 'oogoo 

.*. 13.51 '1100 6. I I 43. 35 . 6.30 '1 lOS 
I 1.55 47. 30 14. 32 ' 1107 I 6. '7 41• 5 6.52 'log5 
12. 8 47. 30 14. 37 'log4- I 6.28 41. 45; 7· 9 '1102 
12. 18 4+ 15 (t) 6,46 47. 30 7. 21 '1100 
12.30 46• 50 16.30 'log6 7· 6 45. 35 7.45 ' 1104 
12.43 45. 0 16.53 'log6 7. 22 47. 55 7. 53 '1102 
12.56 44. 20 17· 3 '1100 7. 31 47. 25 8. 10 '1108 
13. 2 46. 0 17. 38 '1103 7·47 4g· 0 8.30· 'Iogo 
13. 7 44. 30 17'48 '1102 7. 56 47· 0 8,44- '10g3 
13.21 45 .. 0 18.32 '1103 8. 4 46. 10 g. g: '1086 
13.26 47· 0 18,43 '1101 8. 16 50.45 9·44 .. 1101 

14· 6 46• 5 Ig.13 '1103 8.35 48. 35 g.55 'Iogg 
14. 36 38.35 19'45 '1l01 g. 9 46. 10 10. 7 '1100 

(t) 20.30 'log3 g.22 46'45 10.15 ' 1097 
16.25 48• 5 20.53 'log3 g.36 46. 0 10.36 'log5 
16,47 45.40 21. 8 '1088 9'47 47· 0 10·44- ' 1107 
17· Ig 43.40 21. 15 '108g g.58 46. 0 II. 7 'II 16 
17. 38 44-. 30 21.36 '1088 10.12 47.40 I 1.22 'log6 
17. 53 44· 5 21. 47 '1088 10.23 47· 0 II. 38 '1103 

*** 22. I '1082 10.27 47. 15 I 1.54 '1082 
18.26 46. 55 22.26 ' 1084 10.37 45. 20 12. 7 'log4 
18. 47 45. 25 22.38 '1080 10.42 48. 25 12. 15 'log3 
18.57 46. 10 22·47 '1085 10·47 47· 0 12.24 ' 1087 
Ig.24- 4-7· 0 22.54- '1082 10.58 43. 0 12.33 'IOgO 
Ig.32 fS·55 23. 8 ' 1087 I I. 15 43. 50 12.45 '1086 
Ig.4-5 47· 5 23. 15 '1086 11.28 3g.55 12.55 'log2 
Ig.57 46. 0 23. 25 '1084- 1 1.37 ~P'4° 13. 6 '1086 
20. 16 45. 55 23.52 'log4- I I. 49 43. 35 13.20 'Iogo 

*** 23.5g 'Iog4 I 1.54 40. 20 13,45 '1086 
20.45 47· 0 12. 6 43. 5 IS. 3 'IOg2 
2I- 9 46. 5 12.26 41• 50 15. 18 'Iogo 
2 I. 15 47· 0 12.41 37. 30 15.32 'IOg2 
2 1.38 47. 10 12.52 38.30 (t) 
22.45 55. 10 13. I 36.35 17. 36 'log3 
22.53 55. 0 13.25 35.30 18. 2 'Iog2 
23. 6 56.30 I 13.3g 3g.25 18. I 9 'log4 
23. 25 56. 5 13.58 38. 5 18,45 'Iogo 
23.3g 57· 5 14. 23 41. 0 *-* 
23.5g 56.20 14. 55 42. 0 20.37 'Iogl 
------- -_.- ------- 15. 0 43. 35 2 I. 0 '1081 
Mar.22 Mar.22 Mar.22 Mar.22 15.22 43. 55 2I. 25 '1080 

o. 0 20.56.20 O. 0 'Iog4 o. 0 '00g88 g. 0 55'0 56'0 15,47 46. 0 21.38 '1088 
o. 16 55. 0 o. 16 'Iog3 2. 0 '010g3 2 I. 0 50'g 51 '2 16. 14- 4+ 5 n. 0 'Iogl 
0.3g 56.15 0.38 '1102 2.27 '01087 16.35 43.55 22.40 '108g 
I. 13 56. 0 I. I '1103 5. 18 '00840 16,45 45. 10 23.18 'Iogi 
1. 24- 56.35 I. 17 'log7 6.24- '00805 17. 55 46. 5 23.30 'log5 
2. 0 52.45 I. 26 '1102 6.53, '00750 18. 10 4+ .30 2.3.5g 'log6 
2. 15 52.4-0 2. 2 '1102 8.37 '00608 18. 18 45 . .30 
2. 26 54. 35 2. 14- '1103 9'45 '00575 Ig. 9 45 . .35 
2.55 5.3. 0 2.30 '·1110 10.55 '00500 Ig.54 43. 25 
3.11 51.30 2.52 '1103 I 1.22 '00445 i 20.22 44-. 20 

I 
The indicati?ns are take~ from the sheets. of the Photographic Record, except where an asterisk is attached to the number, i~ which instan~s ~ey are infetTed from 

observation.s made ",:th the tel~scope m the ancient manner. The Symbol ......... denotes that the magnet has been generally In a state of a~tat1o~. The Symbol (t) 
denotes t?at the regISter has faIled between the preceding and following readings. The Symbol: attached to a time denotes that the reading wlll apply equally well 
to a conald~ble 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 mnount of the displacement. . . . 

March 21. The photographic cylinder, around which the paper is wrapped for' recording t~ Horizontal For~ and DeoliD~tion. traces, was stopped from 14b ·36m 
to 16h .lSm. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1868. (Ii) 

as q) .. s~] as a.i 
$:IQ.)ro 

a.i Readings a.i a.i 
$:IQ.)'l:! 

a.i 
s=Q.)'l:! 

~.~ ~eadings . .-c'O.& a.> .;]~ f ...... '0 Q) cP 
a ~~ ~,.cI g tl a ~i ~~ .§ of '5~ .§ a ,.cI'tJ,o of 

,g8 ~~t:~ ,gE=i '5E-i '£hermo- ,gE-i ~~~.a ,g~ ~~~.a .SE-i Thermo-
Western 

c). ~ Q.) 0 J,o ~ ~ ~ f: Western ~~~~ ~Q.)of ..... '"' .... '"' .~~ .~ ~ meters. .~ ~ .~ ~ .~ :a ~ ~ ~ «j ~ lIS ,.-.jo:SC)~ l";I;j...,g~ ....... ~~ ~{3g8. meters . 
$:I ..... Declina- ~'O !i ct-. § S 1=1 '0 $:1'0 $:1- Declina- s'O Sct-. § S 1=1'0 ~o Q.) 0 _~=a Q.) 0 .... "8=a Q.)OO Q.)oo IS 0 .~ ~oo ~oo r:z;j..,J r:z;j..,J Q.)OO Q.)oo $:I 0 Q.) ~oo J,ooo ~..; ~..,J 

CS~ tion. '"' 1=1 Nl~ '"' 1=1 .~~r:z;j~. '"' 1=1 
Q.) Q.) 

'"' $:I tion. '"' $:I OrD~~ '"' $:I ~rDr:z;j~ "fa • Q.) Q.) 

,,~ 

~ ~~ 
,,~ 1:: ~ • '"' ,,~ ~'fo >61 o til "lIS .~ ~ . '"' "~ ·€5 .,.. ~Sb >fo .Q.) ~ 

Q.) Q.) 

~ ~ ~ > ~>~ ~ Ci~ ct-. IIS ;:;: ~ ~~.s > ~>.s ~ ct-. tIl 
O~ o~ o~ 

mJ 

~.-« 

I 
Mar.22 Mar.23 Mar.23 

h. m 0 I II h h rn h m· 0 0 h m 0 I .11 h m h m h m 0 0 

20.32 20,43.30 8.54 20.42. 25 11.38 '1102 
20·4'1 45. 0' 8.58 40. 55 12. 22 '1106 i 
20. Sf) 44· 5 

I 
9. 21 38'40 12.30 '1103 i 

I 

21.24 47· 0 9·31 39. 30 12.39 ' 1104 I 
! 

21.56 47· 5 9'43 44· 0 12.52 ' 1096 

i 
*** 10. 0 45,40 13. I I '1108 

22.35 49. 20 10.21 3g'45 13.38 '1101 
22.55 51.30 10.30 3g. 5 13.51 ' 1109 
23,40 56. o· 

I 
10. 45 30.20 14. 23 ·10g9 

23,49 55. 10 I II. 1 44. 10 14'45 '1103 I 
I 

I 

23.53 56.50 I 11. 10 43. 0 15. 5 '1101 i I 
23.59 57· 5 I I. 21 44. 35 *** I --- ----- .------ ----- 12. 5 36. 0 15.54 '1101 

I iMar.23 Mar.23 Mar.z3 Mar.z3 13. 6 40. 10 16. 15 '1103 
o. 0 20.57· 5 0.0 'log6 o. 0 'oogoo 'I. 0 53'5 54'8 13. 23 47· 5 17· I 'log5 

I . 0.13 57· 0 0.23 'Iogg 2. 0 '00883 3. 0 57'0 5g'8 13'40 41. 45 17. 26 'log3 
. 0.21 58.20 0.37 'log6 4·47 '00547 g. 0 61 '0 62 '0 14· 4 42. 35 17· 59 '10g7 ., 

0.37 56.35 *** 5.51 '004go 21. 0 52'6 53'0 14. 23 3g.25 18. 9 'log6 
0.52 56. 5 1.35 '1I08 6. 5 '00497 14·33 41. 15 18'48 '1101 
0.56 54.20 1."48 '110J 6~24 '00475 14·53 4 1. 0 Ig. 2 'log7 
1. 17 58. 0 2.22 '1122 7. 10 'q0457 15. 6 3g. 5 19. 25 ' I099 
.1.30 58.35 2.46 '1120 7· 39 '0°478 16. 3 41. 0 Ig.55 '10g6 
I. 45 56. 5 3.8 '1.105 8·44 '00470 17· 0 43.40 20. 5 'Iogo 

'2~ 6 58. 15 3.26 '1110 (t) 17· 14 46. 0 20.58 '1088 
2. II 57·4° 3.31 '1106 g- o '00454* 17·33 47. 15 21.37 'log4 
2. 16 58.55 3'42 ' 1104 10. 4 '00380 17.43 46. 25 22.41 ' 1097 
2.27 57'40 3.51 '11.08 10.45 '003g8 17. 54 48. 0 23. 8 '1102 • 
2.38 57. 35 3.56 '1105 II. 9 '00340 18. 3 46. 55 23.26 'log9 
3. 2 53. 10 4: 3 '11 13 11.39 '00340 18.34 46. 35 23.5g 'log8 
3.20 56. 10 4. 13 '11 15 12.20 '00387 18.3g 47. 20 
3.30 53.35 4. 22 '1112 13.1g '00418 18.50 45. 0 
3.3g 53. 0 4.43 '1 121 13.40 '00412 18.54 46. 55 
3,47 53.35 4. 57 '1 I I I 14. 15 '00453 Ig. 7 43. 50 
4. 20 51. 4-5 5.24- '1138 (t) Ig. J8 4+40 
4·26 52.50 5.32 '1134- 2 I. 0 '00820* Ig. 45 44· 5 
4. 37 53.20 5,43 '1137 21.36 -00765 Ig.53 44-. 55 
4. 50 51.55 6. I 'II 18 23. 4 00810 20. 0 43. 25 
4·55 4g· 0 6.15 '1130 23.5g '00797 20. 15 43. 10 
5015 4-5. 5 6.30 '1106 20.32 45. 0 
5.22 46,40 6.48 '1120 2 I. 7 44. 20 
5.26 46. 0 *** 22. 9 48,40 

5.38 47·55 7· 7 '11Ig 22. 24 51. 0 
6. 6 40. 30 7. 23 '1112 23. 1 53. 0 
6.22 

I 

4-5. 0 7·49 '11 15 23.5g 53,45 
6. ,30 41. 5 7. 55 '11 21 --- ---- ------- -------
6.42 40. 20 8. 9 '1104- Mar. 24 Mar.24 Mar.24 Mar.24 
6.56 46. 20 8.22 '1102 o. a 20.53,45 O. 0 '10g8 o. 0 '00797 I. a 56'3 57 '0 
7· 6 47. 30 8,41 '1120 0.38 56.55 o. 6 'log8 0.54 '00742 3. 0 58'5 5g'0 
7·26 43. 55 8,47 '1 114 0.53 55. 10 o. 26 '1102 2. 12 '007 2 4 g. 0 5g'8 5g7 
7·35 45.30 g. 3 '1 I 10 I. 9 54. 35 0.31 '1100 4· 8: '00467 2 I. 0 49'8 50·0 
7·50 40. 0 g. 28 'lOg8 1.30 55.40 0.42 '1103 5.34 '0044-0 22. 0 49'g 50·0 
7·54 4-2. 5 9·46 '1106 1·49 52.55 0.52 'log8 6. 5 '00443 23. 0 50'5 51 ·0 
8. 5 44.45 10. I '1100 2. 3 53. 0 I. 9 'log8 8. 0 '00360 
8. 9 43.30 10. 13 ·108g· 2.25 51. 5 I. 37 '1103 10.27 '00318 
8.15 43,40 10.20 ·log3 2.50 52. 20 1. 52 'log7 11.27 '00327 
8.23 41.50 10.28 '108g 3. a 51. 10 2. 6 '1101 12.25 '00.320 
8.35 41.30 10.52 '1150 

I 
3.14 52.15 2.20 'log8 15. 13 '00466 

8.3g 43.50 II. 6 '1124- 3.52 49.40 2.55 '1106 17. 14 '00650 
(t) 

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

G2 



(Iii) 

Western 

Declina

tion. 

b HI. I 0 I II 

4. 520.51. 0 
4. I I 50. 0 

4.19 51. 0 

4. 52 4g· 55 
5. 6 50 . .35 
5.26 47.25 
5 . .33 i 4 2. 55 
5.52 I 3q.30 
6.lg 45. 55 
6.32 4.3.10 
6.48 45. 30 
7· 9 45. 50 
7.48 46 . .30 
8. 0 47 . .30 
8. 9 46. 40 
8.22 48. 5 
8 . .34 47. 0 
8'49 47·.30 
g.16 45 . .35 
9·27 46.45 

g.5.3 
10. 8 
10. IS 
10.26 
10.36 
10.39 
II. 2 
I I. 16 
11.23 
11.35 
I I. 47 
I I. 5g 
12. I I 

12.21 
12.38 
13. 7 

14. 8 
14· Ig 
14. 35 
14.43 
14. 53 
15. 0 

J5.14 
1~'~7 
1~.~8 

16,48 
17. I I 

17'49 
18.25 I 
18.39 I 

18. 49 I 
Ig. 9 I 

Ig.35 I 

20.10 I 

*** 
49. 10 
47. 0 

4 1• 55 
43. 10 
43. 50 
44·.35 
42.45 
42. 50 
41. ° 
43. 0 

41. 0 

43.45 
4 1• 35 
41. 5 
38.30 
43. 35 
*** 

40. 0 
42• 20 
41. 10 
4.3. 10 
4 1• 55 
44.45 
44. 10 

47. 0 

4 2 • 10 

+J.55 
42 . 50 

*** 
45. ° 
47. 55 
45. 5 
48. 10 

48. 25 
49.40 

*** 
47. ° 

Mar.24 
h nl 

.3. 7 
3.22 
,3.53 
4. 12 
4· 19 
4- .32 
4.55 
5. 13 
5.37 
6. 17 
6 . .31 
6,46 
7. I 

7. 22 

7·27 
7. 52 
8. 5 
8. 13 
8.26 
8'46 
g. II 
g.25 
g.58 

10. 12 
10.2.3 
10.38 
I I. ~ I 
I I. 46 I 
'2. 0 I 
12. 9 
12.21 
12·.37 
12. 47 
1.3. I 

1.3.34 
1.3,47 
14. 25 
14.43 
IS. 11 
15.30 
16. 2 

16.15 
16.23 
17. 2 

17. 26 
17. 31 
17· 41 
18. 1 I 

18.23 
18,48 

Ig.52 
20. 1 

20.12 
20.20 
20.26 
20.45 
21. .3 

' 1104 
' 1107 
'log7 
· I J02 
'1101 
' 1104 
· 1102 
'1105 
· log2 
'1 log 
'1101 
'11°7 
'Iogg 
'1100 
'log9 
' 1099 
' 1092 

' 1095 

'1°9° 
' 1095 
' 1089 
' 1095 
'log3 
'1086 
' 1094 
' 1090 

' 1089 
'II 12 
'1100 
'1101 

' 1094 
' 1098 
' 1097 
'log3 
'logS 
' 1094-
' 1097 
'1100 

'1°98 
' 1107 
'II 13 
' 1109 
'I I 10 

'1102 
'1106 
'1103 
'1103 

'log3 
' 1096 
'IOql 
**-. 

'1°99 
' 1097 
'loq8 
' 1096 
' 1097 
'log3 
' 1098 

Mar.24 
h m 

21. 0 

INDICATIONS OF THE MAGNETOMETERS 

h m 

Readings 
of. 

Thermo
meters. 

o o 
~Iar.241 

h m 
20.16 
20.24 
20.53 
21.22 

22. 2 
22.30 

23. 26 
23·47 
23.59 

Western 

Declina

tion, 

o I /1 

20.47. 25 
46'4° 
47'45 
46. 0 

*** 
49. 50 
51. 0 

*** 
55.20 
52.25 
54. 25 

l\lar.24 
h m 

21.22 
21·44 
22. 12 

22.45 
2.3. 5 
23.15 
23.52 
2.3.59 

'1°98 
'1°92 
' 1091 

*** 
' 1092 
01089 
' 1084 
'1104-
01102 

h m 

Readings 
of 

Thermo
me~ers. 

.h moo 

___ I~ ___ ·_ --- ----1---1-----1-----\-
Mar.25 

o. 0 20. 54' 25 
o. 15 56. 5 
0.33 57. 15 
0.58 57. 25 
I. 6 56.10 
I. 42 
2. I 

2.27 
2.45 
2.56 
3. 5 
3.34 
4' 25 
5. 9 
5.30 
5.5.3 
6.16 

6.29 
6,47 
6.58 
7· 4 
7. 18 
7. 26 
7. 34 
7. 52 
8. 6 
g. 7 
g.32 
9.48 

10. 0 

10. 17 
10. 23 
10 . .36 
10.51 
I I. 7 
I I. 27 
I 1.57 
12. 8 
12. 22 

12.35 
12'48 
13. ° 
13.24-
13.51 
14-. 12 I 

58.55 
57. 55 
54. 20 
57. 0 

56.55 
54. 50 
52.25 
50·4° 
50.50 
49. 5 
49. 30 
47·.35 
48. 50 
36 . .35 
40 .40 

40 . 25 
44. 55 
42 • 50 
48 . .30 
48. 15 
47. 10 

47.45 
45. 55 
42. 5 
43. 5 
49. 35 
48,40 

54. 25 
49. 35 
41. 0 

39' 0 
40 . .35 
.39. 20 
4" 0 

40. 50 
42 • 20 
42• 50 
41. ,)0 

4 2 . .30 
40. 0 

Mar.25 
o. 0 

0.28 
0.42 

10 4 
I. 5 
I. .3.3 
1·44 
2.20 
2.29 
2'4.3 
.3. 8 
3,44 
4. 57 
5.2.3 
5 . .36 
5'48 
6.2.3 
6,47 
7. 2 

7·.30 
7·.38 
7· 47~ 
8. 7 
8 . .38 
8.53 
9. 15 
g.25 
9.45 
9. 52 

10. 4 
10. 9 
10. 17 
10.28 

10.4-6 
I J. 10 

11, .37 
12. 0 

12. 5 
12. 19 
12. 29 
12.50 
13,44-
14. I 

14. 16 

Mar.25 
'1102 

(t) I. ° 
'1101 10 1.3 
'1100 2. 8 
. 1101 2.5.3 
'1°98 4. 54: 
'1097 6 . .31 
'1102 
' 1089 
'1088 

' 1089 
'1 10.3 
'1088 

7, .38: 
10.25 
10.48 
150 0 

16.40 
18.35 

'1107 20.55 
' 1107 
'1106 21. ° 
' 11 °7 
' 1097 
'1105 
'1 13.3 
' 1104 
'1 I I2 

'1°94 
' 1092 
'J 102 

'110.3 
'1100 
. 1101 
'log5 
'log5 
' 109° 
'1°93 
'108g 

'1105 
'1°94 
'1°9° 
' 1104 
' 1099 
'1°99 
' 1092 

' 1092 
'1100 
'1100 
'1102 
01098 

(t) 
'00978* 
'00987 
'°°943 
'°°930 
'00680 
'0061 7 
'°°49.3 
'00460 
'00440 
'00605 
'0°747 
'00870 
'00945 

(t) 
'00950* 

Mar.25 
o. 0 52'052'0 
I. 0 52'9 54'0 
2. 0 54'2 55 '2 
3. 0 55'556'5 
6. 0 58'058 '7 
g. 0 58'2 58 '8 

12. 0 56 '557'0 
18. 0 51 '251 '0 
21. 0 49 '549'5 
22;' 0 50'250'6 
23. 0 51'251'8 

The intlicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are 111ferr~d from observations made with the telescope in the ancient manner. The Symbol··· denotes that the magnet has 
been ~eneran~ 111 a state of agi~ation. The Symbol (t) denotes that the register has failed betw~en the preceding ~nd following rea~ing~o 
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) 

~~'" .s~] cJ Readings ~ Q)'O • =~'O Readings 
~ Qj .~]~ f c3 c3 d c:) ';:g ~ ~ Qj .~ '0 ~ e as 

.= .§ .g~ i:!~~.E ..= .El -= C)'~ ..= .§ of ..d.§ ..=.§ ..=.§ ~..= ~ ,=' .g.§ of 
g~~E Thermo-

~~~E i:!~t:~ Thermo-
.~E-t Western ~ ~ ~ ~ .sE-i 5] ~ ~ 

C)E-i .~E-i Western 
C)~ o ~ cd ';E-i .... E-i 

.; ~ ,,; :.. i:= :... .;~ ~ilo~ o ~ 0 ,.. 
'~~ ~ ~ ,....-5~~ /i= :.. meters. ~.;iC)~ meters. 

= cS >=~ >=~ ~",",g~ ~ cd = cd >= d C;;,::gS' >= ~ 
Q)'O Declina- ~o .a .... ::s S Q) 0 .... ::sS Q) ..... ~o Declina- f] f~ -~§~ ~'O 

= 0 Q) ~ 0 ~....; ,!::o~Q) ~....; 
~<12 ~oo ~t:~~ ~::n C;; 0 • ~ ~oo ~<J ~oo foo f;z;ii 
\.!)= tion, c.':!; C)= o!:S~~ c;:,g • C) c;:,= tion. C)= ~!:S~E-i c;:,= .~ ~ ~E-i c.':!= . ~ 

d .§ a~.£ d .~ ~p.: ~ ;i ~o >-Sc cd d .;::: a . ~ cd ti ap.: oS cd ~ £'0 >- oil 
Q) 

~ 
Q) Q) ~ ~ ~~<8 ~ ~ ~ ~ Q) ~ <,;;. ~ 

.... cd .... d 
~ ::a .... d .... cd 

I:I:: > o~ o~ ..-; >- o~ o~ 

Mar.25 Mar.25 Mar.26 Mar.261
, 

h m 0 , II h m h m h m 0 0 h :n 0 I II h m h m b m 0 0 

14. 50 20·47· 5 14. 36 '1097 14. 10 20·44· 0 12.36 '1101 
15. 21 38. 0 15. 6 ' 1097 * •• 12.54 '1101 
15.35 38.30 15.29 • I 101 14. 59 40. 55 1,3. 12 ' 1107 
15,45 41. 20 15.53 '1101 *** 13'41 '1103 
16. 7 41.40 16. 8 ' 1104 16. II 43'40 13.56 ' 1107 
16. 22 40. 5 16.32 '1105 -*. 14. 23 '1108 

*** 16,46 '1103 17. 30 44· 0 14. 38 'II2 I 

17. 37 45. 0 16.58 ' 1104 18. 9 42. 55 14. 58 '1 121 
18. 0 44· 0 17. 29 · 1101 18·44 44· 5 15.30 . 1113 

**. 18. 0 '1101 19. 22 42. 55 *** 
19· 14 42. 10 19. 20 '1103 20.10 42. 35 18. 0 . I I 12 

19. 22 43. 30 19. 53 '1°98 20.23 43. 10 18.26 '1 I 15 
~*. 20. 7 'log8 

1"
0

•

36 42. 30 19. 18 '1108 

19. 57 42. 35 20.29 '1°96 21.37 45. 35 20.39 '1100 
20.42 44- 25 20.46 'log8 21. 48 45. 0 20.48 '1101 
20.54- 46. 5 20,57 'log6 22. 9 47. 25 22. 0 '10g1 
21. 8 45 . .35 21. 5 '1°99 22.25 47· 0 22.14 ' 1094 
22. 3 51.20 2 I. 22 '10g1 23.54 51.55 22.35 '10g1 
22. I I 50.40 21.34 ' 1092 23.59 52. 15 23.12 '10g2 
22. 16 52.25 *** 23.57 ' 1099 
22.53 53.45 22.15 '1083 23.59 '11Q2 
2.3. 19 55.30 *** - ----
23.3g 55.50 23.25 ' 1079 l\far.27 Mar.27 Mar.27 Mar.27 
23,4-4 57.30 23.39 '1085 o. 0 20.52. 15 o. 0 '1102 o. 0 '01080 I. 0 51 '0 51 '5 
23.59 55,45 23.50 '1082 I. 19 52. 5 0.15 , '1102 3.30 '01130 3. 0 53 '8155'1 

(t) I. 35 52.25 0.34- '1105 5. II '00975 9· 0 55 .gI55·9 

---- ------- I. 54 51.30 0.50 '1105 8·14· 'a0833 2 I, 0 49'9 50'3 
Mar.26 Mar.26! Mar.26 Mar.26 2. 16 52.55 0.56 '1 II 2 I I, 15 '00820 

0. 0 20.55'45 (t) (t) o. 0 53 '2 54'0 2.37 51. 45 I. 19 '11 14 1'2.38 '00870 -. 
0.10 56.35 o. 2 '1081 I, 0 ·00964· I. 0 54'0 54'8 2.52 52. 0 1.30 'II 16 15.56 '01088 
0.38 5,3 .. 55 0.17 '1088 1.37 'oogoo 2, 0 55'5 56'5 3. 9 50.30 2. 0 '1123 16. 18 '01080 

0·49 ~4'4° 0'42 ' 1084 3. 18 '00810 3. 0 57'0 58'2 3.32 50.35 2.46 '1118 19. 12 'OJ 180 
0.54 ~4·20 LIZ '1088 4. 31 '00660 9- 0 59'0 58 °1 3.54 48,40 3. 18 'JI25 20.33 '01085 
I. 43 53.55 1.34- . '1104- 6.56 '00440 21. 0 48 '0 48 '0 4. 33 48'40 .3'47 '1116 21.45 '01035 
2. 2 56.50 2. 2 'I 110 8.30 '00380 5. 4 4-8. 0 4.46 '1128 23. 0 '01076 
2. 16 57. 10 2. 14- '1105 I I. 40 '0°400 5'40 48. 55 5.23 '1128 (t) 
2.20 55. 0 2.37 '1106 14· 2 '00550 6'48 45. 20 6.42 '1108 23.59 'OJogo 
2. 40 53.50 .3.23 '1111 17. 28 '00827 7- 25 48 . 0 6.57 '1 I I I 

3.24 53.50 3.58 '1108 20'45 '01000 7'43 48. 5 7. ,30 '1 I 10 
4. 10 4g.50 4. 16 '11 13 2 I. 7 '00960 8. 0 49. 25 7. 56 'II 16 

4'42 50. 0 4. 28 '1 1I2 23.59 '01080 8.32 47. 20 8.38 '1 112 
5.32 47.40 4· 59 'II 17 g. 5 48. 55 8,47 '1115 
6.28: 4-7'45 5.30 '11 16 g.lg 48. 0 8.53 '11 13 

7· g 44. 10 6. 16 • I 123 g.5I 48. 5 9. 16 '1 I 10, 

7·30', 46. 5 6.53 '1 I 13 10. 18 47· 0 9'45 '1116 

7·37 47· 0 7. 13 • I I 18 10·49 47.40 10. 15 '1 I 12 
8. 18 47. 30 *** II. 9 46. 55 10.57 'II 17 
8.36 44. 55 8.22 • I I 12 I I. 25 47. 10 11.38 '1116 

g'44- 48. 0 8·44 'II 15 I I. 42 45. 30 I I. 46 'I1 18 

10.33 46.55 g- 14- '1 I 10 11.54 46. 35 12. 5 'IIIg 
II. 7 44. 0 9. 34- °1114 12. 27 39. 55 12. 15 ' I12 7 
I I. 26 45. 20 g.58 '1112 12·47 40.45 13. 8 '1106 

11'43 3g.20 10.52 '1117 13.25 37.40 13.30 '1116 

I 1.52 3g.35 I I. 7 • I I 13 14. 35 3g. 0 14· f '1 log 

12. 0 38.10 II. 15 '1 116 14·47 38.30 14. 32 'I I 10 

12.53 45. 0 I I. 21 'J JI4 15. 22 41. 30 14·47 '1106 

13. 9 45. 30 I I. 31 '1125 
1

15
•

49 48. 50 IS. 27 '1103 
13.2g 4 1• 55 12.14 '1105 16.31 41. 20 15.53 '1117 

For the Hol'izontal and Vertical Forces, increasing readings denote increasing forces. 



(liv) INDICATIONS OF THE MAGNF.TOMETERS 

Mar.27 
h m 

16.51 
17· 7 
IS. 14 
IS.3I 
IS. 43 
IS.52 
18.58 
Ig.58 
20. 27 
20.36 
20.54 
21·47 
21.56 
22. 3 
22.31 
22.5S 
23.21 
23.59 

Western 

Declina

tion. 

o I II 

20.3g.55 
41. 0 

41. 55 
41. 5 
42. 0 

41. 15 
41 • 55 
39. 20 
41. 0 

40 . 20 

41. 5 
46. 30 
48. 50 
48. 5 
51.40 
53. 10 
55.30 
56. 5 

Mar.27 
h m 

16. 13 
16.27 
17· 4 
17. 23 
IS. 2 
IS.20 
I8.3g 
Ig.29 
20. 13 
20.59 
21.26 
21.45 
22. 0 

22.45 
23. I 

23.25 
2~.5g 

'1114 
'1 I 17 
'1 r 13 
'1 I 12 
'1 I 14 
'1 I 12 
'1 J 13 
'1105 
'1103 
'1100 
'1103 
' 1097 
'log8 
'log8 
'log5 
'1100 
'1100 

h 

-I 
l\far.28J Mar.28 Mar.28 

0. 0 20.56. 5 o. ° '1100 0. 0 'ologo 
0.30 56. 10 o. 16 'log9 2. I '01063 
0.46 59. ° 0.30 'log9 2,25 '01088 
I. 8 59. 5 0.51 '1106 3. 18 ,{'Ol 100 
1.53 55.45 I. 13 '1106 I '01170 
2. 23 55.45 (t) 3.45 : I '01168 
2.37 54. 0 2. 25 'lIog 4· 19 '01080 
3. 3 13.30 2.4-3 '1108 5. 40 '01000 
3.20 54.45 3 . .33 '1126 6. 0: '01020 
3. 33 53. 45 3. +3 • I 125 6. 35 '00g90 

b m 

Readings 
of 

Thermo
meters. 

o o 

i 
I 
I 

i 
-1-

Mar.28 1 
I. 0 54 '052 '5 
3. 0 56 '6154 '2 
9. 0 57'2 55 '4 

21. 0 53 '052 '6 

Mar.28! 
h m 

15. 8 
15. 16 

I 
15.32 
15.3g 
16. 4 
16. I I 

16.30 
16.53 
17· 7 

I 
17· 38 
17. 57 
18.25 
19' 0 

19· 7 
19. 53 
20.28 
20.38 
20·47 
2 I. 10 
21.40 
21.48 
23.39 
23.53 
23.5g 

Western 

Declina

tion. 

o I /I 

20,43. 50 
40 • 35 
3g.50 
41. 10 
40 • 30 
41 • 35 
40. 10 
43. 20 
43. 5 
3g.25 
40 . 50 
45. 10 
4 1• 20 
41.45 
41. 5 
43. 10 
42 . 25 
43. 55 
46. 0 

46. 25 
48. 0 

54. 50 
54·4° 
55.30 

Mar.28 
h m 

12. 17 
12.32 
12.48 
13. 13 
13.21 
13'43 
13.51 
14. 23 
14·44 
14. 53 
15. 4 
J5. 18 
15'40 

16. 9 
16.26 
16.5g 
17. 16 
17. 50 
18.22 
18.58 
20. 15 
20.25 
20.35 
21. 2 
2 I. 22 
21·44 
22. 4 
22.58 
23.36 
23,45 
23.5g 

'1118 
'IIOg 
'1106 
'1 log 
· 1107 
'1 log 
'11 12 
• I I I I 
'11 12 
• I 114. 
'1113 
'1115 
'1113 
'Il Ig 
'1 III 

'11 II 

'1117 
'Iogg 
'1110 
'1110 
'1101 
' 1097 
' I099 
'IOg2 

. 'Iogo 
'1088 
'1085 
' 1084 
'logl 
'1088 
'log4 

h h m 

Readings 
of 

Thermo
meters. 

o o 

3. f5 ' 54. 30 3.55 '1128 6. 41 '01000 
4. 3 51. 5 4, 12 '1116 8. 0 '00942 

---1,-----1------- ---.1----1-----1-
4. 23 51. 55 4· 45 ' 1124 g. 13 {'00g20 Mar.2g l\far.2g 
+ 47 50.25 5. 14. '1123 '00980 o. 0 20.55.30 0, 0 ' 1094 
5.18 50.20 5.27 '1126 12.45 '00940 0.10 57. 25 0.10 ' 1097 
5. 28 48.35 5. 44 '1108 13. 15 '00955 0.20 56.30 0.20 'log3 
5.38 42. 20 6. 9 . 1133 17. 45 '00g80 o. 28 58. 10 0.31 'Iogg 
5.52 39.25 6.35 '111218.23 '01020 1.lg 57.45 0.43 'log5 
6.17 43.40 6,45 '1126 21.0 '01060 1.27 56.0 0.53 'log8 
6.31 40 • 20 7. 7 '1 I 10 23.5g '01085 1.39 56.55 I. 16 ' 1099 
7. 17 48. 0 7.26 '1 IIO 2. 5 57· 25 1.29 ' 1094 
7. 58 47. +5 7.37 '1115 2.31 53. 0 2. 9 '1108 
8. 10 46.40 8. 3 '1 I I 8 2.42 54· 20 2.31 '1101 
8.25 47. 25 8.17 ' Il27 3. 0 53,40 2. 41 '11°4 
9. 0 47. 108. 34 '1118 I 3.10 52.52'48 '1111 

9. 24 46.0 9.17 '1117; I 1,3.22 52.0 3. 8 '1114 
10.9 47.10 9.24 '1120 3.50 4g·40 3.16 'IIII 
11.24 46. 5 ...: 4· 2 50. 0 3.28 '1112 
11.51 48.3510.11 'Illg 5.24 48. 30 3,42 '1106 
12,10 ,p.35 10.23 '1117 5.+3 46. 25 3.55 '1106 
12.21 40.50 10.47 '1123 . 6.19 .'7. 25 4· 4 '1112 
12.41 36. 0 II. 8 '1119 6,47 40. 0 4. 26 '1115 
13.15 41.35 1 I. 15 '1120 6.57 3g.35 4· 38 '1 l2l 
13.23 41.10 11.28 '1116 I 7.12 42.50 5. 9 'I1I5 
13.47 43.35 11.43 i '1116 ; 8.21 44· 5 5.17 '1115 
14. 25 43. 10 I J. 52 I '1 III I I 9. II 34. 0 5. 26 '11 13 

Mar.29 
o. 0 

2·49 
5.53 
6.27 
8.52 

I I. 23 
14. 56 
15.27 
Ig.30 
22.30 
23.59 

'01085 
'01155 
'01155 
'011 75 
'011 07 
'01080 
'01085 
'01050 
'01150 
'011 47 
'01153 

Mar.2g 
8.30 55'854'5 

21. 0 53 '053'0 

1.4-. 3g 44.35 12.6 \ '1111 110.3 38.50 5.56 '1111 

The indicatio~8 are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred from observations made with the telescope in the ancient manner. The Symbol··· denotes that the magnet has 
been generally}n a state of agit~tion. The Symbol (t) denotes that the register has failed bet,,:een the preceding ~nd following rea~ing~. 
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,OnSERVATORY, GREENWICH, IN. THE YEAR 1863. (Iv) 

~ as 1=1 GPO cV ~C1l"d 

~ Readings ~ as S;:C1l"tj 

~ 
1=IC1l"d as Readings 

S .51 '~:8 ~ ~ .§ ''''0 ~ as a .§ .~] ~ ~ ''''0 ~ q) a 
o 0 cs ~0E; of C1l~ 0 ~ of 

~E=l ~~ ~~t~ ~E-! ~~t~ ~8 ~~ ~E-! ~~C1l.s ~ .... 
~~tf 

~ .... 
Thermo-Western Thermo- Western ' ~ C1l ~ e oE-! oE-! 

.~ ~ .~~ ~ C1l 0 ~ .; ~ ~ C1l 010< .... ~ .~ ~ 
.... 10< .~ ~ o C1l 0 (I.) .; ~ 

_o:S~~ ~~oC1l ~ ~ meters. ~~ ..... o:Sc:;I~ ~o:S~Qo meters. 
1=1'0 DecIina- i 0, .a ct-t ::I S 1=1- ... s::~ 1=1'0 ~~ Declina- 1=1- ~~§S 1=1- ~-C1l 0 ~~::I~ 

(I.) 0 C1l 0 _~csa (I.) C 

3Sw C1l00 ~ 0 C1l (1.)00. 3S00 ~~ ~~ 
C1l00 s:: C1l C1l00 (1.)00. 

I~~ l~~ tion. ~:a ~!r.iE-! ~;; ~;; ~~ tion, ~;; ~rtl~~ ~;; 
~ C1l 

~;l ~~ .~ -e~~ c:;Ioor.;E-! o:la~a .~ .~ .t;~::ci ~ 'i~ .10< 
C1l '~ .§ !~cS C1l 1:: ~ .;., C1l ~= >~ C1l C1l C1l C1l 

)j ::a > ~><E, ~ ~::E 
..... ..,.. ~ ~ ~ ~ oS ::;t > ~>.£ ~ ct-t ~ ..... ~ 

,~ o~, :O::;t C::;t 
--

Mar.29 Mar.2g Mar.30 Mar.30 Mar.30 Mar.30 
h m 0 I 0: h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

10. 18 20.37. 35 : 6.31 '1120 O. 0 20.54. 10 O. 0 'log5 o. 0 '01153 I. 0 55'0 54'c 

10.57 43. 50 6.57 '1106 o. 7 54· 0 o. 7 . lOgS 1.27 '01150 3. 0 56 '1 55 .~ 

II. 12 43. 20; 7· 17 'II 15 0.57 57. 55 0.22 ' 1107 2.23 '011 90 Ig. 0 54'8 53'c 

12. 17 +8. o. 7. 31 '1108 1.26 57. 55 0.27 '1106 3. 0 '01 173 2 I. 0 48 '0 48 ·c 

13.10 48. o· 7· 59 '1103 I. 35 56'40 0.55 '1111 3. 10 '011g5 

13.38 42.45 , 8. 7 ' 1104 (t) Ct) 3.57 '01 180 

14. 10 46. 55, 8. 16 ' '1100 2. 8 55.10' I. 0 '1115* 4. 16 '011 44 

14. 35 4 2. 50, 8.30 ' 'Jog8 2.13 54. IS I. 18 . I I 12 4.40 '01137 

14. 57 48. 35; 8.45 'log8 2.1g 55. 0 1. 31 '1102 5.30 '01086 

15.22 3g.30. 8.5g 'log7 2.26 53.30 1.46 '1 lIg 6.27 '01070 

15.46 39· 5 g. 9 'IOg2 2.35 55. 5 1.53 '1 lIS g.55 '01127 
16. 12 41. IS' g.36 'Iog4 Ct) 2. 0 '1118 10. 21 '01 120 

17. II 40. 25 , 9.43 'log2 3. 0 57. 53* 2. 9 '1 1I4 12.30 '011 40 

17. 37 43. 15 10. I ' 1094 4· 0 52. 0 2. 16 '112 I 13'48 '011 47 

17·49 41. 0 10. 13 '1092 4. 28 4g· 0 2.26 '11 14 14. 55 '01130 

17. 55 42. 20 10.42 'Iog9 I 5. 7 48.40 2.32 '1 121 16.10 '011 70 

18.34 42. 10 10.58 'Iog8 6'40 45. 35 2.45 '1 I 22 
Ig. IS 

r'OIIgo 

18.52 40. 50 II. 26 '1103 8. 0 44· 0 2.52 '1 lIS 1'01120 

*** II. 41 '1102 8.21 44. 10 3. 6 '1126 21. 8 '011 40 

20.23 42. 0 I 1.53 '1104- 9· 3 40. IS 3. 17 '1112 21.25 '01100 

21. 26 44. 30 12. IS '1106 9. 16 41. 40 3,47 '1102 22.29 '01083 

21·47 47· 0 13. 8 '1106 g.2g 40. 50 3.55 '1105 23,40 '01 120 
22.21 48• 25 13.23 '1108 9·42 35.55 4' 12 ' 1079 Ct) 
22'46 51.45 13.34 '1105 9. 54 41. 30 4.41 'Iog5 
23.17 53.35 14· 4 '1105 10. 13 45. 25 5. Il ' 1099 
23.23 56. 5 14. 24 , ' 1109 10.30 42. 5 5.30 '10g8 
23.51 54. 30 14. 55 · I I I I 10'48 42.40 5.54 '1104 
23.59 54. 10 IS. IS 'II 18 II. 14 40. 30 6. 18 '1102 ! 

15'43 '1 I17 11.27 38'45 6.30 ' 1107 
15.54 · I I 14 I I. 46 40. 20 6,46 '1106 
16. I '1115 12. J 2 37. 20 7. 10 '1108 
16. 9 'II 13 12.21 38.50 7. 21 'J 107 
16,46 · I I I I 12.52 37. 30 7. 50 '1108 

17'46 '11 16 13.lg 44. 55 8. .3 '1106 
18. I ' 1107 13.37 44' 0 8.22 '1 107 
18.13 · I I I I 13,49 45. 55 8'45 '1105 
18.28 '1 log 14. 12 40. 30 g. 0 '1101 
18.32 ' 1107 14· 27 43. 20 9. 17 ' 1104 
18.46 ' 1107 14· 59 42. 0 9. 36 '1103 
Ig. 0 ' 1104 10.27 43. 0 9.48 '1122 
Ig.20 ' 1107 15.52 46. 0 10. 6 '11Ig 
19. 50 ' 1104 16. 4 47. 55 10. 17 '1106 
20. 7 '1100 16.13 46• 30 10.33 '1113 
20.27 ' 1096 16.31 45'40 10.50 . I I 12 

20.33 ' 1099 16.58 47· 0 I I. 22 '1103 

20·41' ' 1096 17. 23 44. 25 II. 38 '1108 
20.55 '1°97 17·37 44. 35 11.54 '1108 

21.20 ' 1092 17. 53 43. 5 12. g '1102 

21·45 '1 092 18.21 43. 50 12.37 '1 log 

2I.5g ' 1096 18.30 43. 0 12.57 ' 1104 

22·,41' ' 1°7:1- 18,42 44.40 13. 15: 'log4 
22.53 ' 1079 18.53 43. 15 13. 49 '1117 
22'.58 ' 1079 Ig. 0 44· 0 14. 18 "II 16 

23.22 'log5 19· 5 42. 20 14,32 '1I 18 

23.38 'lOg2 Ig.23 42. 5 14· 54 'J 104 
23.52 'log5 19. 28 43. 5 IS, 12 '1I08 

23.5g 'lOg5 Ig.36 4 1• 50 15.31 'log8 
I *** 15,44 'log5 

----,---- - ---- ------- 16.40 I I 'II 17 -, 

'. , ' 

For th.e Horizontal and Vertical Forces, increasing readings denote increasing forces. , 
~ '; . . - . , 



(Ivi) INDICATIONS OF THE MAGNETOMETERS 

d c) =~'O d .5~] ~ e) Readings d =~'O d .S ~1l ~. Headings 
.~]~ ~ d .~ o.s ~ d 

,.d .S ..d.S 
~~~E 

,.d .§ <:i"= () = ,.d .§ of S S ~-;~.s S 11)'= ~ g S of 
.~ E-4 Western .~~ .~ E-4 ~~~~ .~~ Thermo- -5~ Western -58 ~~t:f -5~ ~~t:~ .g~ Thermo-
~ $.0 ~ $.0 ~lI)oi': ~ $.0 ~]~~ ~ ""' meters. ~ ... ""' .... ""' ...... ""' 011)0""' ...... ""' = d =~ _0:5CJ~ =~ .... ()s:::.. = d ~ d ~d -0:5 g g. ~ d ~0:5()~ ~ d meters. 
11)0 Declina- ~ 0 $l'S§S' II) 0 ~'S§~ Q,lO =- Declina- s:: ...... .s~ § a =-- _'Sse tS ~rn f!OO ~rn 2!rn ~..J ..;~ 

II) 0 II) 0 II) 0 
\:1 II) 

1·~~""8 
II)rn ~rn ::: <:i ~rn d . ~ r.iilr.ii C!)~ tion. O§ §JS~E-4 O§ O~ .~ • a.> ""' = tion. ""' = ~!1~~ C5~ .~~~~ ""'= t: ~ . ;., I!::~ ~ ~o Od Od Ii: a . J.t Od ~S=o>§, <:i <:i 's-. ~ .... II) II) 
~ 

QJ 

~ ~=>~ ~ 

~ ~ ~ s:::..t:rl..s ~ <:i p..> <2 ~ 
..... d 

O~ ~ ~ s:::..0::.8 ~ o~ C;~ "'" > . O~ ;> Po c;:; 

Mar.30 Mar.30 Mar.31 Mar.31 
h m 0 I 11 h m h m h m 0 0 h m 0 I II h rn h m h m 0 0 

20.37 20.43. 0 17·22 '11 17 13.13 20·4+ 45 I 1.22 '1130 
20.45 44. IS 17. 34 '1 I 18 14. 30 46. 0 11.54 '1 126 
21. 28 41. 5 17· 48 '11 16 15.38 45. 10 12. 4 °1127 
21.3g 47· 5 18. 7 'II 17 

I 
15.52 44· 0 12.53 '1125 

22.27 49· 55 18. 31 · I I 1 I *** 13. 2 °1122 
22.38 49.40 18,43 '11 14 16049 45.40 13. I I ' 1124 
23.5g 54· 0 18.56 °1108 17. 10 43. IS 13.51 ~I 120 

Ig. I °1 log 17· 24 44. 55 i3.59 '1 122 
19. 10 ' 1104 17. 37 43. 5 14. 38 '1120 
Ig.24- '1106 17. 54 4+ 10 15.40 '1126 
Ig.38 '1101 \ 18. IS 42• 0 15.55 ' 1124 
20.37 'Iogg 18.37 42. 25 16. 7 °1 126 
20·47 · 110 I 18,44 40. 35 16.46 '1126 
21.30: 'log5 11g. 8 40. 50 17· 4 '1133 -
21·49 '1103 Ig.30 43.20 17. 18 '1131 
22. 12 '1104- Ig.3g 41. 45 17. 27 '1135 
~2.27 '1102 Ig.50 42. 55 17· 39 '1132 
22.34- 'log8 20. 7 41. 25 17. 52 '1134-
22.45 '1101 I 20.25 43,40 18. 14 °1128 
23.22 ' 1097 

I 
20.45 42.45 18.20 '1130 

23.5g 'Iog7 I 21.50 44.40 18.3g '1131 

:Mar.31
1 '" 

I ---'---- 21.57 42.45 18.50 •1127 
Mar.31 Mar.3!' Mar.31 22. 18 47.40 Ig. 0 '1128 

o. 0 20.04- 0 o. 0 ' 1097 (t) I. 0 51 ·6 50'6 22.37 47. 10 Ig.13 '1123 
o. 16 54. 55 0.13 ' 1097 o. 14 '011 40 3. 0 55'5 56'0 23. 5 4g· 5 Ig~30 ·1125 
0.28 53.55 o. 17 '1100 1.26 '01160 g. 0 53 '1 54.0 23o 17 50.55 19·45 ·1 I I g 
0.37 56.50 0.24 '1108 2. 41: '01170 2 I. 0 43 '0 44-'0 23.27 50. 5 20. I '1 116 
0'44 55.20 *** 4. 10 '01065 22. 0 43 '8 44.0 23.50 55. 0 20. 16 ·1 1I8 
0.54 56. 5 I. 2 ' 1107 5. ° '01050 23. ° 45 '0 46 •0 23.5g 54' S 20.43 '1 II I 
I. 3 55. ° I. 9 • I J 13 5,48 {"00g88 21.22 '1 I I I 

1.32 52.25 1.27 '1114· '01037 21.56 '1104-
J.38 54· 7· 27: 

- '1 1I3 0 J. 41 '1 122 '00g20 22. 7, 
1.51 52.25 2. 8 ' Il27 8.55 ro08g5 22.36 '1103 
2. 2 54· 0 2.16 '1 I Ig '00927 22·44 ·1 log 
2. 12 52. 0 2 .. }2 '11 28 10.48 '00gI3 22.52 '1108 
2.26 52.35 *** 120 43 '00g80 23.12 ·1 121 
3. 10 52. 10 3. IS '1126 16. 5 '011 40 23. 27 'lll6 
3.21 51,25 3.31 '1118 19. 35 °01206 23.37 '1123 

4.45 I 47· 5 3.45 • II 18 20.30 '01210 23,40 '1121 
5. ! 

48. 5 4· ° '1126 22o 10 I '01 207 23'49 '1130 0 
5. 10 46. 55 4. 20 OJ 121 23,43 '01260 23.5g '11 Ig 
6. I 44.40 4· 39 • I J 26 23.5g '01253 ----- ----
6.28 45. 0 4. 50 '1 123 Apr. I Apr. I Apr. I Apr. I 

I 
6.46 43. 25 5. 7 ' 1127 o. 0 20.54· 5 o. a '1 IIg O. 0 ·01253 o. 0 48 '0 47'0 
6.59 43. 55 5. 17 '1 II 8 0. 15 53. 5 0. IS '1108 2. 0 '01227 I. 0 49'5 48 '5 

7. II 43. 0 5'48 ' 1124 0.24 55. 0 0.27 'II 13 2.42 '01240 2. 0 52 '0 51 '0 

8. 16 44· 0 5.53 ' 1127 0.3g 53.50 0.38 '1 log 3. fOU 17 3. 0 53'6 52'S 

8.37 42• 55 6. 12 ' 1127 0.51 55. 0 0.51 'II 2 J 4 '012 70 6. ° 56'2 53'4 
8.58 43. 55 6.52: · II 19 0.5g 54. 10 0.57 . I I I 9 4· ° ·ologo 9· 0 55'0 52'0 

g.25 43. 10 7. 30 · 1128 I.2g 53. IS I. 22 .. II 28 7· 0 '00873 12. 0 52 '0 50 '0 

9'40 44.40 7. 55 • I 12 I 
I 

1.39 53.50 J. 27 '1125 9· ° '00820 2 I. ° 44'0 44 -s 
10. 5 44· 0 8. 15 '112+ 1.56 53. 0 I.3g '1130 II. 18 '00787 22. ° +4'8 45 '0 

10. 26 45. 30 8.30 '1 IIg 2.15 55. 10 1:52 '11 27 I 1.55 '00810 23. ° 46 '3 46 '5 

.. -- 9·I7 'Il2~' 2.25 53. 5 2. 13 '1150 12.33 '0077° 
II. 13 44· 5 9. 28 I '1121 2.34- 54.45 2.22 '1142 13.45 '00820 

*.* g.38 '1125 3.10 52. 10 2.34 '1150 15. 9 '00g4° 
12. 13 45o 0 10. I ·1125 3.23 53.45 *** fOIllO 18. 5 

I 
* •• 10. 8 ' 1127 3.38 53,40 3. 4 '1148 '01138 

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 ~nd 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. 
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Apr. I Apr. I Apr. I Apr. I 
h m 0 ~ " h m h m h m 0 0 h m 0 I 1/ h m h m' h .. 0 0 

3·49 20.50.20 3'40 '1152 Ig.55 '01225 18.58 '1122 

3.54 51,35 3.50 'Il28 r01232 Ig, 8 '1124-
21. 7 

4' 9 50.20 4. 12 'Il4 I '01167 Ig.I9 '1121 

4· I g 47. 50 4,16 '1135 23.36 '01320 19.45 'II 18 

4·44 43• 50 4. 22 '1147 23.5g '01310 20. 3 '1 I13 

5.12 45. 5-- 4,36 '1146 20,20 'II 14 

5. 26 47. 25 4'45 '1140 20,29 . I I I I 

5.31 46, 5 4. 59 ' 1I43 20,43 'I I 13 

6'45 46,50 . 5. 15 '1145 20.52 '1108 

7· .3 46,36 5,25 '1149 2 J. 8 '1114 

-7, ,9 48. 0 5,32 '1149 21,23 '1114 

7, 15 46,25 5'47 '1140 *.-
7.45 44,35 5.53 '1144 22. 7 '1105 

8. 7 38.25 6.23 '1128 22.26 '1106 
8,22 35,25 6'47 ' 1129 22.37 '1102 

g. 3 3g, 0 7, 0 ' 1127 22.54 '1105 

g.I6 3g. 15 7· 14 ' 1134 23, I '1101 

9,53 42, 0 7. 30 'I 129 2~~, 25 'I I I 1 

9· 59 44. 25 7. 52 ' 1124 23,35 '1 122 

10.14 43.30 8.19 ' 1134 .. -
10.25 44' 0 8'43 '1131 23,56 '1106 

Io.3g 40,15 8'47 '1133 23,59 '1106 
II, 9 42,25 9· 0 'I 122 --.-
II,26 40. 0 9. 13 '1136 Apr, 2 Apr, 2 Apr. 2 Apr. 2 

I I. 40 43, 5 9. 26 ' 1137 0, 0 20.53,40 0, 0 '1106 0, 0 '01310 O. 0 49 '2 4-9'C 

I 1.50 41,55 9. 34 '1131 0,20 53,50 0.13 '1108 1.22 '01270 I. 0 51 '0 51 '0 

12, 17 53, 0 9.40 '1133 0,36 52,30 0.25 . '1106 1,57 '01290 2, 0 53'3 53 '7 
12,31 49. 50 10, 7 ' 1124 0,42 53, 0 0.30 '1107 3, 17 '01 I 10 3. 0 55'0 55'S 

*** 10.28 '1 120 0,58 51,55 0·43 'j I II 4. 54 '00940 9· 0 58 '7 59'0 

12.57 50.25 10·47 ' 1127 I. 8 53,55 0.59 '11 II 8.37 f00740 22. 0 46 '0 47 ·c 

**. 10.55 ' 1124 2. 8 49'45 I. 8 'II 17 '00750 

13.53 42• 10 II. I '1125 2,49 49. 15 1,22 '1 II6 10.20 '00730 

14,35 41, 5 II,28 '1116 3, II 47,40 1.25 '1120 I 1.40 '00740 

15.24 43. 0 11.55 '1152 • 3.20 48. 25 1,30 'I 1I6 13,53 '01 120 

15'43 42. 25 12. 4 '1136 3,36 47· 0 1.36 '1120 16.30 '01010 

16.16 43. 35 12. 15 '1141 4. 12 46, 0 2.32 '11 29 18'45 '01200 

16. 41 44· 0 12.43: '1124- 4. 39 46. 10 2·49 '1137 (t) 
**. 13. '0 '1125 ' 4. 53 44. 10 3. 6 '1140 22. 0 '01264 

18. 8 41• 55 13. 8 '1 121 5. 19 42. 25 (t) 22. 3 '01263 

18. 48 43. 15 13. 12 '1122 5.36 42•55 3,40 '1I38 23.5g '01340 

Ig. 0 4 1. 30 13. 17 °1I20 5,53 41. 25 4' 0 '1143 

Ig. 19 41. 35 13'43 ' 1I27 6.22 4 1. 55 4. 15 '1140 
Ig.53 47. 25 13.52 '1122 6,33 43• 25 4. 22 '1143 

.*. 14· 6 '1125 7,53 45• 0 4. 28 '1142 

20.38 44.40 14. 18 'I 121 7. 58 45.45 4·44 '1146 

20.45 46. 0 14. 39 '11Ig 8. 13 4+ 15 4. 56 '1136 

20.57 43. 25 Ii· 47 '1 II7 9. 18 45. 30 5. 13 '1144 
21.23 44. 10 ••• 9· 29 44.40 5,47 .[ 136 

••• 15.20 '1125 9. 36 45. 0 6.13 '1150 

21.53 47.40 16. I I ' 1124 II. I 43. 55 6.26 'I149 
22. 0 46. 0 16. 16 '11 27 12.22 44. 55 6,34 '1151 

22.30 49. 25 16.25 '1123 13.39 44. 30 6.57 '1148 
* •• 16'43 '1125 ••• 7, 17 '1142 

23.31 51. 40 17· I '1123 J5'47 46. 15 7.46 '1131 

23,40 54'40 
_ .. 16. 9 44. 30 8. .3 ' 1134 

23,48 53.35 17. 53 '1126 *-. 8. 16 '1130 

23.59 53.40 18.24 '1130 17. 27 44.40 8.25 '1132 

18'48 '1128 ••• 8.53 • 1131 

---

r 

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

GngENWlcH OnSEHYATWXS, 1863. H 



(lviii) INDICA.TIONS OF THE MA.GNETOMETERS 
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21, 0 '1121 ; ! i 

:~: ~~ ::~~~ I i I • 22. 16 
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o. 16 56. 15 o. 8 '1123 2. 0 '01380 21. 0 49 '0

1

49 '0 

O. 42 56. 35 0, 17 '1123 2. 30 '01383 
I. 0 55,35 o. 27 '1117 5. II '01320 
I. 16 52. 5 o. 45' '1116 6, 44: '011 75 
1.36 53. 0 I, 5 '1106 8.55 '01088 
1,58 52.30 I. 9 '1111 12,30 '01045 
2.23 50,4-0 I. 14 '1108 16. 17 '01090 
2,45 50,50 2,30 '1120 20,30 '01260 
2. 58 49. 5 2. 53 '1129 23, 59 '01297 
5. II 45.25 3. 6 '1127 
7.39 45, 20 3. 43 '1130 
8,26 44,50 3.56 '1129 
9. 22 44,40 ••• 

9,52 45, 15 5,31 '1126 
10,17 43, 0 6,14 '1126 
10.51 44.20 6.28 '1128 
II, 13 1 45. 50 7, 30 '1 I 28 
11.35 45. 5 7· 39 '1130 
12.58 45. 45 7,47 '1128 
13.35 46, 20 8. 13 'I 127 
13,42 47. 45 8.34 '1130 
14. 0 47. 45 8.55 ' 1127 
14. 12 46, 40 9· 32 '11 25 
14.23 47.55 9.41 ' 1129 

I 
I 

15. 45 45. 5 9, 49 '1 I 27 
I 7, 35 45, 5 10. I 2 '1 12 8 
17.5+ 44. 0 10.26 '1125 
18.25 44.5010,34 ' 1127 
18.39 43.25 10.56 '1125 
19.10 44,10 11.23 ' 1127 
19.37 'P.45 11.37 '1125 
20.12 42.0 11,43 '1126 
21. 26 44. 0 I I. 50 '1124 
23,41 50. 10 11.57 '1128! 
23.54 50. 0 12. 4 '1125 

23.59 So. 10 :~: ~~ :: :~~ I 
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19· 17 
20. 25 
2 I. I 

21. 15 
21.52 
22,33 
23. 2 
23.39 
23.59 

'1122 
'1126 
'1120 

i '1116 
'1120 
'1118 
'1126 
'1125 
'1126 
' 1129 
'1118 
'1128 
'1125 
'1121 
'1122 
'II 16 
'1112 
'II 14 
'1117 
'1119 
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0' 

---1-----1--- --~,I--------.... -...------
Apr, 4 

o. 0 20.50, 10 
0.42 51. IS 
1.32 49.45 
1.53 50.20 
2.22 49. 0 

2.57 4-9. 5 
3, 14 48, 0 
5.29 45. 35 
6.26 45.30 
6'41 46. 30 
7.23 46. 0 
7,38 42• 55 
7. 59 44,10 
8,24 42,25 
9. 0 44. 50 
9. 21 44. 15 
9· 32 44. 55 
9· 51 43.25 

10. 4 44. 0, 
10.24 43. 0 
10, 49 39. 55 
11,25 41. 5 
II. ¥ 43.20 
12.32 41. 55 
12·47 44· 25 
13.28 48,55 
14.49 43. 50 

15.59 
16.54 
17·22 
18.20 
18.50 
19. 25 
20.21 
21, 4 

(t) 
43. 0 

44. 50 
50. 15 
46. 0 

46. 0 

43·35 
41. 30 
41, 5 

Apr. 4 
o. 0 'I I 19 

Apr'4 
0, 0' 

0.30 '1121 
0.39 " 1124 

I. 8 

I, 0 

I, 2 I 

1,56 
2. 9 
2.38 
3. 0 
3, 15 
3,40 
3.52 
5, 0 

5,20 
5,44 
7' 5 

,7·22 
7.46 
8. 7 
8.20 

8.34 
8'48 
8.59 
9. 8 
9. 30 
9,53 

10. 8 
10.38 
10·49 
II. 3 
I J. 32 
I I, 48 
12, 17 
12.28 
12.40 
13,42 

'I 120 3, 53' 
'I I 18 5. 6 
'1121 7, 42 
'II 16 9.27 
'1 I 16 10.25 
'1124 12.38 
'II 17 14. 6 
'1115 17,25 
'11 I 7, I 7, 53 
'1117 18,34-
'1123 20, 15 
'11 20 23. 8 
'1120 23. 20 
'1123 
'1119 23.59 
'1122 
'1120 
'I 123 
' 1124 
'1 122 
'1123 
'1133 
' 1124 
'11 27 
'1120 

'1121 
'1126 

'1125 
' 1127 
'1121 
'I 121 
'1118 
'I 130 

'01297 

{
'OI300 
'01210 
'01163 
'01078 
'00955 
'00920 
'00883 
'00940 
'01000 
'01200 
'01210 
'01250 
'0,1290 
:'01295 

{
'OI307 
'01210 
'01226 

Apr, 4 
I. 0 52'751, '7 
3, 0 55' 3 53 '1 
9, 0 55'S 53 '5 

22,,35 47 '247 '8 

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 thepre~ding and following readings. 
The Symbol: attached to a time denotes that the reading will apply equany wen to a considerable range of time near that which is 
recorded. A brace denotes that at this time the curve of the Vel'tical 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) 
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;11.57 45. 35 : ,8.:59 . '1123 10. 0 ,44· 5 6. I • I I2 I 
;13·47 45• 30 : :9.';1 J '1121 10.16 '45.45 . 6.37 '1 I 17 
,13.56 . 46. 20' 9·'.30 ' 1124 10.36 42. 30 , 6'47 '1120 
~15. 37 46. 5 90 38·' ·H.22 I 1.40 45• 5 7· 2S '1120 
'15.51 47· O. 9~ 57- '1123 

: 

13. 16 45. 30 7.40 '1117 
:J6.22 46. 0 J.0.'13·: ~'I u8 14· 2 45. 0 7.'45 '1119 
16.36 46. 55 , 10.:30- 'I12l 15.56 46. 10 7. 55 '11 17 
17· 6 45,45 10.59 '11·21 16. 0 45. 35 8,40 .'1 121 

17· 41 45. 35 II. 7' 'u25 17· 3p 45• 25 9· 4 '1122 

17. 54 44. 55 11.28: 'u26 .17· 48 44. 20 9. 23 '1125 
IS. 16 ,45. 15 11"'+5 '1131 

I 
IS. II 46. 30 9.46 '1121 

18.30 43. 5 la. 0 '11 2 7 19·4'S ' 41.40 10. 3 'U22 

'IS. 49 i 43• 35 12.35 :'1 124 20.54 41. 15 10. 12 '1120 

19· 0 i 42• 30 12'45 ,'1125 22.53 48. 0 10. 17 '1132 
'19. 26 ! 44. 55 14· 0 i'x123 22.59 47.45 10.39 ' 1124 

19· -1-2 143• 15 14· 17 ,'1,125 Ii 
23.16 48. 50 . I I. 0 ' 1129 

20. 0 . 40.45 14· 47 ['I1 24 It 23.39 52. 0 12. 17 '1 129 
20.17 : 44. 20; 15·49 :'I126 f 

23.52. 52.10 12.35 'II33 
20.41 47· 0, 16.19 ' 1129 23.59 53.25 13. I '1132 
21. 3 47.40 16.32 !' I12 i .. 

i I 
15. 42 '1133 

~ 

" 

; ,For the Horizontal and Ve~iQal,:rorces, increasin:g readings denote increasing forces. 

,'" 



(Ix) 

oJ 
.c.§ 
.~ E-t Western 
t~ f as Declina-

o fa tion. 

~ 

h mOl II 

Apr. 7 
o. 0 20. 53. 25 
O. II 53.30 
0.34 54-. 0 
I. 2 53.50 
I. 13 52.25 
1.3g 53. 10 
2. I I 52. 5 
2. 15 51. 15 
2. 23 51. 40 

2.3g 50. 10 
.3.55 50.35 
4.19 49· 50 
4. 31 51. 0 

5. 3 49' 15 
6.36 47. 25 
6.56 47. 30 
7. 13 45. 0 

7· 3g 45.45 
8. 17 44-· 50 
g. 7 46. 30 

10. 0 4-3. 0 
10. 12 +3.35 
10. 28 42. 5 
I 1.38 45. 0 
12.56 44.40 

14. Ig 46. 55 
(t) 

14.46 
15. 15 
15.35 
15.50 
17. 13 

19. 15 
Ig. 23 
Ig.28 
Ig.35 
20. 7 
20. 16 
20.28 
20.35 

46•50 
44. 35 
45. 50 
44. 25 
48. 55 
••• 

44. 0 

4+ 25 
42.45 
4+ 0 
+3. 0 
.p.20 

4 2 • 0 
3g. 10 

Apr. 6 
h m 

16. 0 

16.26 
17. I 

17. 26 
17· 45 
18.22 
Ig. 4-
20. 17 
2 I. 0 
21. 16 
21.4-0 
22.12 
22.46 
23. II 
23.5g 

. I 
Apr. 7 
o. 0 

o. 7 
o. 15 
0.28 
0.39 
I. 12 
1.28 
1.52 
2.23 
2.42 

3.23 
3,48 
3.59 
4-. 22 

4. 38 
5. 2 
5.+3 
6.38 
7. 8 
7. 23 
7. 35 
7· 44 
8. 8 
8.34 
9' 9 
9. 35 

10. I I 

10.20 

10.40 
II. 8 
11·44-
12.38 
12.58 
13. 8 
13.26 
13.38 
13'44 
13.55 
14. 18 
14-.52 

15. 8 I 

1 

'1 135 
• J 134 
· 1135 
'1136 
· 1135 
' 1134 
· 1134 
'1125 
'1120 
'11 15 
'11 14 
'1 log 
' 1107 
' 1104 
• 1 II I 

• I I I I 

'I II I 

'1 I 10 
' 1107 
'1 I 10 
'1105 
,'1110 
'I 121 
'1116 
'1114 
'1126 
'1126 
'1128 
'1122 
'1127 
'1120 
'1 121 
' 1127 
. 1122 
' 1129 
'1129 
'1126 
'1 129 
'1 127 
'113t3 
' 1129 
'1128 
' 1124 
'1125 
' 1129 
'1I 2 7 
'1128 
. I 125 
'1128 
'Il28 
'1126 
'1 129 
'1126 
' 1129 
'1131 
'1136 

b m 

i 
Apr. 71 

o. 0 

1.25 
3. 4-
4. 54 
7. 52 : 

I 1.54 
15'49 
Ig.26 
22. 0 

22.48 

INDICATIONS OF THE MAGNETOMETERS 

h m o o 

Apr'7---j 
I. 0 54'0 52 '0 
3. 0 56 '6 54 '01 
9. 0 55'9 52 '81 

21. 0 46'646 '51 
22, 0 46'847 '81 
23. 0 49'0 48 ·of 

I 

Apr. 7 
h m 

20.46 
20.57 
22. 10 
22.20 
22.33 
22.46 
23. 0 

23.26 
23.59 

Western 

Declina

tion. 

o I II 
20,43, 0 

.p. 5 
47. 55 
46. 50 
48. 0 

47.40 
4g·4° 
48. 0 

50.35 

Apr. 7 
b m 

15.32 
15'4-g 
16. II: 
16.33 
16,49 
17. 30 
17.43 
18 . .31 
Ig.22 
Ig.29 
Ig.37 
19·49 
Ig.50 
20.29 
20.33 
20,41 
20.52 
21.23 
21.50 
22. 13 
22, 17 
22,29 
22.52 
23. 5 
23.31 
23.5g 

' 1134 
'1135 
• I 138 
'1132 
'Il31 
·1134-
'1138 
• 1 133 
' 1134 
'1131 
' 1134 
• 1132 
'I12g 
' 1127 
'1124 
'1130 
'1122 
'1126 
'11 17 
'II 12 
'1108 
'1 I 10 

'1108 
'1113 
'1101 
'1108 

b m 

Readings 
of 

Thermo
meters, 

h moo 

'0114-7 
'0114-0 
'01103 
'oog30 
'00850 
'00935 
'oIogo 
'01280 
'01.300 

'014-00 
(t) 

---1·-----11--- ---- ---1-----1-------
Apr. 8 
o. 0 20.50.35 

. o. 16 51.50 
0.31 50.30 
0.45 52.25 
0.52 51.55 
1.52 53.30 

**. 
2.32 52. 0 
2.52 52.25 
3. 8 51.20 
3.32 52.25 
3.52 51. 0 
4' 16 52.25 
4.32 51. 0 
4.38 51.50 
4.56 51.30 
5.10 49.20 
5. 17 4g·40 

5.35 45. IS 
5. 49 40 • 25 
6. 7 +3. 50 
6. 19 43. 0 

6.30 44. IS 
6,41 46. 10 
6.52 4-4.50 
7. 6 4-6. 35 
7. 32 4-7.40 
7.40 45. 50 
7.58 4-5. 0 

Apr, 8 
o. 0 

o. 7 
0.30 
I. 13 
1.34 
1.54 
2, 9 
2.57 
3. 9 
3.27 
3,41 

3.55 
4-. II 
4. 20 
4. 36 
4· 59 
5. II 
5.23 
5.30 
5.58 
6'47 
7. 6 
7·47 
7. 53 
8. 6 
8. 18 
8. 25 
8,4-0 

9. 0 

Apr. 8 
'1108 
'1 log O. 22 

'1100 5. 0 
'11 II 5.51 
'I 114 9, Ig 
'II 16 g,34 
'l1og g.55 
'11 17 10. 19 
'1115 10.4-8 
'II Ig II, 5 
'1125 11.34 
'II 17 11.55 
'II 15 14,56 
'1120 16.4-0 
'I I I2 17. 24 
'1127 18,55 
'I 123 Ig, Ig 
'1130 Ig.4-8 
'I12g 22.11 
'1136 23. 48 
'1 log 23,59 
'1121 
'1114 
'I log 
'11 16 
'11 17 
' 1124 
., 121 
'U20 

(t) 
'01133 
'01050 
'01070 
'00980 
'00960 
'00960 
'00g08 
'00g30 
'0°920 
'°°930 
'0°9°3 
'00g20 
'00868 
'00896 
'00887 
'009°0 
'00810 
'00800 
'00810 
'00860 

Apr. 8 
0. 0 50'8 49 . 1 . 

I. 0 51 '750 "2 
3. 0 53 '551 '6 
6. 0 54'452'5' 
9. 0 54:152 '8 

12. 0 54 '0 53'0 
18. 0 53'653'0 
21. 0 52'853 '0 
22. 0 53 '853 '3 
23. 0 53'7 54 '0 

I 

The indicatio?s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the numper, in which instances 
they are mferr~ from observ~tio?s made with the telescope in the ancient manner: The Symbol··· de,notes that the. magnet. has 
been generally III a state of agItatIOn, The Symbol (t) denotes that the register has faIled between the precedIng and followmg readings. 
The Symbol: attached to a time denotes that the reading will apply equally weU to a considerable range of time near that whieh is 
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the dift'erenoo of the numbers included 
by the brace shows the amount of the displacement, ." 



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

4l Gi ::sQ)ro 4l ::SQ)ro 4l Readings Gi 4l ::SQ)'d ~ 
::SQ)"C1 Gi Readings ..... '0,£ 4l ..... '0,£ 4l .~]~ f ..... '0 Q) G,) 

a .c='§ Q).c= 0 '"' a Q)~ ~ !:l .§ of a ,.cI'§ s ,.cI~'" a of 
"58 ~~t~ '5 8 '5E-1 .g~ f~Q)e '5~ f~t! '58 Western oE-i fQ)t::1ii Thermo- Western oE-l oQ)t::= Thermo-

~~~ 
........ ~ Q) 0 '"' .~~ ~..sg& .~ ~ .... '"' .... '"' ~~g~ .~ ~ o Q) 0 '"' .~ ~ 

Declina-
~C!S _o:So~ m~ters. ~ lIS ~IIS ~..sg~ meters. 

~Jj arc Sc..c § a ::s 0 _'"ega ~~ ::s- DecHna- ::s'O Sc..c § 8 ::s ...... .. ~.~ Q)11l $11l 
Q) 0 

~oo 
Q) 0 ~'"e::sg ::s 0 Q) ~~ ~~ 

Q)0'2 s::I 0 Q) Q)OO 
r.; ti ) r.; <;i 

C5~ tion. e; .~ ~!~E-l CS~ 
lIS Q) 2:! '"'::s tion. CS~ CS~ C5~ ~~~8 C!:l~ ~UJ~E-l o UJ 'E-f .s=o >~ OIlS ·c ~ . '"' .... ~~ '61 'Sb 

~ 
:I) .;:: = • '"' 

~ '"' lIS .". )i = lIS ~ 
Q) 

~ 
t: .". 

~ S lIS t lIS 
~ ~ ~P::<£ > ~l><£ ,,~ ,,~ ~ ~ ~::t1<£ ~ ~l><£ o~ o~ 

Apr. 8 Apr. 8 Apr.g Apr.g Apr.g Apr.g 
h m 0 I " h m h m :h m 0 0 h m 0 I /I h m h m h m 0 0 

8.30 20·47· 0 g.1I '1123 o. 0 20.57. IS o. 0 ' 1070 o. 0 '00860 o. 0 55 "7 547 
8.56 44. 25 9·27 '1123 o. 9 20.58.25 o. 5 ' 1064 0.36 '00860 I. 0 56 '1 55'5 

g. 9 .p. IS g.36 ..01128 0.17 2 I. 2.30 o. I I ' '1081 3. 8 '00927 2. 0 57'0 56 '1 

g.23 42. 25 g.50 °1124 0.25 20.5g.35 0.13 ' 1078 3.48 '00883 3. 0 58'0 56'6 
g.36 34· 5 9. 55 '1128 0.30 2I. I. 45 O. 18 '1068 7.48 '00813 ·9· 0 59'0 56'8 
g.58 50.55 10. 15 '1108 0.40 20.59'40 0.30 ' 1076 g.3g '00835 2 I. 0 55'8 55'0 

10. 6 47. 20 10.42 '1123 0.45 56.25 0'43 ' 1064 10. 0 '00815 
10.34 40o 0 II. 7 °1 II I 0.57 56. 5 0.54 '1066 10.50 '00837 
10·44 4 1. 0 II.32 ·'1123 I. 4 54. 30 0.5g ' 1064 12. 17 '00750 
10.58 43. 20 12. 0 '1108 I. 2 I 5g. 0 I. 12 '1086 12.40 : '00760 
I I. IS 3g.25 12·49 '1 I 16 1.25 20.58.20 1.24 ' 1078 13. 7 '00700 
II.28 38. 10 13. 10 '11 13 I. 34 2 I. 1.50 I. 43 'Iog5 13.24: '006g3 
I 1.40 3g.55 13'49 '11 13 I. 40 20.5g. 5 2. 0 ' 1064 13.40 '00700 
I I. 5g 3g.30 14· 3 '11 17 I. 44 2 I. 1.20 2. 4 '1066 13.55: '00700 
12.30 40• 25 14. 15 '11 17 1.57 20.5g.55 2. 14- '1056 14. 12 '0074° 
13. 3 38.25 14. 23 '1122 2. 0 2 I. 2. 5 2.28 ' 1075 14.41 : '00705 
13.32 41. 5 14. 38 '1 121 2. 9 3. 0 2·47 ' 1078 15. 8 '00770 

14· 4 41. 5 14. 50 •1124 2.27 2 I. O. 0 3. Ig 'log3 16.10 '00802 
14. 23 42• 0 15.21 '11 18 2.37 20.56.20 3.23 ' 1104 16.56: '0°772 
14.43 40• 0 15.32 'l12g 2.53 56. 0 3,42 '1105 17.40 '00810 

'**'* 15·44 "1131 3. II 56.30 3,49 '1100 18.38 '00833 

15·47 51. 5 15.55 "1141 3. 18 58. 0 4. II ' 1096 20·49 '00880 
15.58 4g· 30 16. 14 "1145 3.26 57· 5 4'41 '1105 23·47 '008go 
I6.Ig 48. 0 16.33 °1135 3.38 57. 50 5. 5 '1103 (t) 
16.33 45• 35 16,47 • 1134 5. a 50 . a 5.25 '1106 
16.41 47· 0 16.52 ' 1137 5.17 50. 5 5.36 '1103 
17· 8 46• 15 17" 23 (1133 5.26 4g· 25 5.3g °1 log 
17. 30 50. 5 18. 2 °1100 5.33 4g·4° 5"'1-1 '1105 
17· 34 50. 0 18.20 °1125 5.41 46. 35 5,45 '1 log 

'*** 18.28 °1125 5.45 47. 15 5"49 'Iog7 
18.20 5g. 0 18. 41 "1136 6o I 47.40 5.54 '1100 
18.28 57· 5 19. I I '1130 6. 10 4g· 5 6. 0 ' 1094 
18,40 57. 50 19. 28 . 1130 6.16 47. 55 6.20 'II 12 

18'49 56. 5 19·42 '1135 6.30 47.40 6.38 '1106 
Ig. 6 49· 25 19· 59 '1133 6.3g 48. 35 *'** 
Ig.I6 47. 55 20. 0 '1122 7. 30 48. 15 7· 7 'II 17 
Ig.23 48. 0 20. 5 '1133 8. IS 46• 0 7. 21 'II 17 
Ig.30 46. 15 20. 9 '1113 8.2g 47.40 *** 
Ig·43 48'40 20.22 01134 8.40 47. 55 8. 0 ' 1107 
Ig.53 48. 0 20.56 '1103 8,43 46. 0 8. 7 '1108 
Ig.57 48'40 21. 9 '1.1 04 8.52 47. 35 8·44- '1103 , 

20. 0 43. 30 21.42 ' 1048 g. 9 47.45 8.54 '1113 
20. 4 46• 25 22. 4 ' 1075 g.22 46. 0 g. 27 '1102 
20.28 46.~5 22.15 ' 1072 g.33 42. 10 9·4° '1120 

*** 22.20 '1058 g.38 43. 30 9·47 • I I I I 

2 I. 22 46. 5 22.30 ' 1073 g.50 43.45 g.52 '1113 

21.27 45. 0 22~ 41 ' 1078 g.54 41. 50 10. 8 '1101 

21.52 48. 0 22·47 ' 1070 10.14 41• 0 10. 23 '1100 

22. 10 56.35 23. 0 ' 1072 10.23 3g. 0 10.30 '1103 

22.43 57'40 23. 4 ' 1092 10.30 40. 25 10.38 '1100 

22.51 55. 0 23.27 '1058 10.45 40. 50 10·49 '1100 

23. 3 54. 50 23,40 ' 1074 10.58 43. 25 10.55 'log7 

23.15 51. 25 23,47 '1068 II. 6 40. 55 II. 7 'log8 

23.32 4g·45 23.5g ' 1070 II. 27 38. 10 11.23 '1113 

23,47 57. 20 I I. 48 42. 50 11.38 '1112 

23.5g 57. 15 12. 7- 41. 0 II. 46 '11 17 
12.20 37. 25 ~2. 10 ' 1104 --,- ---- 12.3g 34. 30 

\ 

12. 17' 'IOgl 

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



(Ixii) ; INDICATIONS' OF TIlE· MAGNETOMETERS' 

~ .::I .... 
Western CJE-t 

.;~ 
Dec~- ~~ 

tS~ tion. 

~ 

Apr. 9 Apr. 9 
h m 0' I'; h m 

12. 56 20. 35 .. 45 ; 12. 4+ 
13. 0 43. 0 12.55 
13. 14- 37. 0 13. 0 

13.25 37. 10' 13. 4 
13.37 34 .. 55, 13.22 
13. 41 36., .0 1 13.37 
14· 24 21.45 ' 13.56 
14· 38 25.55 14. 23 
14.45 25,40 14. 52 
14.51 31. 5 15. 0 
14· 54 39' 40 15. 15 
14.55 42. 5 15.23 
15. 2 41. 20. 15.37 
15. I I 39.35. 16. 0 
15. 17 42• 30 ' 16. 14 
15. 23 42. 10; 17. 16 
16. 2 48.40 ; 17.54' 
16. 12 51. 5; 18.25 
16. 25 51. 0: 1'8. +3 
16.48 49· 25: 19.34 
17· I 49· 0 19.42 
17· 7 50.55 
17· 41 51.15 
18. 9 54· 20 
18.38 52.30 
19. 2 52.40 

19.45 
19. 56 
20. 2 

*** 

*** 
20.36 50.35 
20.43 49. 20 

20,42 
20,~3 
21, 4 
2 I, 17 
21, 43 
21,53 
22. 6 
22.33 
22.38 
22.48 
23.59 

• S ~ 'N ~ 
Q)..cI CJ J-o 
e~~.e 
oQ)t:aS 
~..cIgb 
3:§S' 
g ~ .~ 
. ~ t!~. 
~~~ ::Q . 

' 1104 
' 1099 
' 1104 
'1080 
' 1094-
'1115 
' 1094 
'1 i2I 

' 1092 

~1097 

' 1094 
~1096 
' 1094 
~1I04 

' 1099 
' 1097 
'1108 
'IIOZ 

'1106 
' 109 1 

' 1095 
*** 

'108.3 
'1<)84 
' 1077 
'1082 
. J076 
'1083 
'1081 
'1086 
'1080 
' 1084 
'1083 

Q) 

. ..c:I'§ 
.~.E-t 

~ = ..... Q)O 
~r:n 
~~ 

G) 

~ 

h m 

2 I. 22 49. 40 '1 
21,29 52.35 

2
221 .. 57

1 
49. 5 I 
47'~" 

22.13 48.50 /1 

22.21 48.20 I 
22.41 49. 0 
22.46 50.30 , 
22.55 48.55 I 

.E~~ ~ Readings a) 
QI..cI ~ ~ ~-§ of 
~~t~ ThetinO-.~f004 
~.sB& ~·fa meter~ 
.......... § S; ='0 ..:j 0 ~' ~r:n ~~ r;r.i~ .~ ttl ~ E-t: ~ fa' t: i . J-o 'e, .• 6b 

::Q..:j >as Q) > p.t;>..s :a ;~~ ~::s 

o 

23. 4 5e. 10 I 

~-~-:-~-~-I--~_I_I:_~-~-I---I----lI ___ I ___ -I __ --I-- -- ! 
Apr. 10 Apr. 10 Apr,lo! Apr. 10 ' : 

o. 0 20.51. 55, o. 0 '1083 (t) I. 0 59'257']'!; 
0.26 52.20 O. 6 '1083 1.30 '01733 3. 0 61 '2159 '8, 11 

0.31 51. 55 0.14 '1079 {'01.73Q 9, 0 64 'OI~2 '5:, 
0.50 52.5 0,25 '1080 z,42 

'01873 21.0 57'9'07'1,;: 
I, 8 53.35 0.40 '1°78 + 27 'OI75~ 
l. 21 52,10 I, 4 '1085 6,49 'ol~6J 
1,37 52. ° I. 16 '1078 8. l6, '0159+ 
I. +3 5z.55 1.28 '1082 U.3+' 'ol.5i8 
2. 4 51.35 1.47 ' 1092 14,58 '0.635 
2, 23 52.35 2. 4 '1089 17. U· ·0.66~ 
2.31 51, 10 2. 10 01084 20, 8· '0' 750 

~ 

~~ .. 
""CJ . We~tetn: .; ~ 
='0 Decli$.. ~ . 
~r:n '. ! 

C!:l~ Qon. . 
... 

~ 

)l 

~ 

i~ 
't] 
cP 0 
~r:n 
~. ta 

Q) 
'~ 

' .. ;\ 

S=~'i . .... 0', Q) 
ot> ~.CJ .a e ~ !:-.= 
oQ)ot 
~~. ~p. 
]<H ~~S 
s= 0 .~ 
o .E-t 
.~~~'J-o 

. ~ a::Q.,s 

.::Q 

' 1089 
. '1088 
i'1094 
: ' 1089 
:'1095 
'1085 

~ 

. -5~ 
.-";:~ 

. ~~ 
'CS ~ .- .. Q) 

)1 

Apr. 10 
h m 

22, () 
'22.48 
23,59 . 

.S~i <11', 

$i'~E J-o. as 
~~gt 
~~-= ~ CJ .• Q) 
.~ 1~E-t • J-o. 

~ >..s 

' 01 760 , 
'Q I 730 ' 
'017.21 ' 

~ Read,ings 
..=.§ ; or., 

Therinti-.~,~ 

";J meterS. 
-J!! 
~o 

~·'olr'ol ~~. ~ e,'>-~ Q) 
~.~ .~~ ::s 

h m 0 o 

. i 

i 
I' 

The indicati~na are taken. from the 'heets of the Photographic Record, except where an aaterisk is attached to the number, in which instance. they are inferred &om 
obeervationa made 'Wlth the telescope in the ancient manner. The Symbol ••• denotes that the magnet baa been generally in a state of agitation. The Symbol <t) 
denotes ~t the regilter has failed.betw~n the preceding and following ~ngs. The Symbol.: attached to a time den()~ that the readings will apply equally well 
to a colllld~ble range of time near that which is reocriecL A brace denota th&t at thia tilDie6e carve of iM V etikal1l'bi'Ce ,,~ dislocated, and the cWl'erence of 
the numbers mcluded by the brace shows the amount of the displacement. 

April 104
• 11a.-VEJlTICAL FORCE.-The adjnatmenta were altered, 80 that the readings were increased by 541'1"74. or by 0'00942 parts of the whole Vertical Force. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1868. (lxiii) , 

.~ ~l 
= CI.P'O , CI1 .~~] ~ CI.i Readings ~ ~'I·S~"g ~I 11.l. =Q)ro CI.i Readings • 'i~l~ · .... o~ CJ.i 

~ .d .§: ~~ ~ E S of S .S ~ ~ ~ f; s ~~.a s of 
i~ ~,~ I,,' Themu)-

,..cj ..... 
~~ '~~ ",1;; '5E=j Q) ~ Q),' ~e:; 

Western Q , , ~ CIi' :~ ,~ E-f .',::i Q) ~ ~ ~~ Western Q i::~ Tbermo-
.;\~ ";j, : ~~,~,Q) '~M .; ~ .;'" .~ '" ,~(I,)o ~I .; ~ ~~ 0'" .; ~ meters. 

l?eciin~- "1~§'~ 
,~o5'~8.; ~.te! meters. =~ Declfua~ 

~ ,05 ~~\ ~ ~,(I,) 

~o 
' ~~ ; 0:,.;,' §'S =- .... §~ 

~:~ 0- "s ' ~aJ ~J3 " ~J5 e:o 1:1"- § 81 ~ J3' Q)OO 

tion. , "8 ] 0 .~ r;z;;~ .~~ OJOO =0 Q) -"S ,~ 
~~ ~~ O~ ~§ .~ i,F;,,,, 'r5-§. '~i~'~ 

~.§,: 
~ ~t>fn C5~ tion. C$,~ ~l$~8' c!i ,'~ .~~~8 CS"i· t>fo 

Q) .' .. ;~ ,\ Q)': 

~ 
(I,) 

(I,) .~~. "'I '~ 1:: • '" ::; ~f 
.!:2l ' ~~.s I;' ,)f., ~~ ~~ )1, ' ~ i~ ~~.s > Pot>,.e ~)l ,II:: 'I> Pot c.=. ~~ 

[Apr. I I Apr. II . , Apr. I I Apr. II 

59 .J5S 0 0 

Apr.12 Apr.12 Apr.12 
h ,. m 0 I N ' h m h m h m h m 0 I II' h m h m h m '0 0 

o. 0 20.55.15 o. (l 'IH)2 0.'0' '°172 7 I~ ~o 1.45 20.56.30 1,22 ' 1107 7. 36 '01648 -
o. II 55. 0, o. Ij '1102 0.56 ' '01 713 '3: 0 59 '7 58. '8 2. 8 53.55 2. 15 ' 1097 9. 21 ;oI620 
0.28 57·,0 o. 20 '1103 . 2.:4'4' ' '017Q8 i 9- 0 59'9 58 '0 2.46 53. 0 3. 0 ' 1107, 14·'.39 '016g3 ' .:. 
I. 0 ,57' 0 0·49 ,' 1099 \ 3,'17' '01,720 21. 0 55'0 54- '1 3.26 50.50 3.35 ' 1107 ' 15.54 '01735 . , 

1.36 55.50, 1.20 i'IIOl : 4,,'25 '01640 3.37 51. 0 3'45 '1111 ~6~56 '01 74.3 
1.53 : 55.50 I, I. 30 1'1099 ! 7'·'45 'ot'660 4. 37 48. 10 4' 0 '1110 19. 45 '01880 
2. 4 ' 54.40 ' 1.45 '1102 ~o. 4!' '01627 6. 9 46. 55 4' 8 '1113 21. 28 '01863 
2.36 54. 55 2. 0 '1101 ~o. 15 '0,864 ' 6'45 47. 35 4'45 '1108 22.38 '01880 .:) " 

3. I 52.50 2.23 "1108 '21.'23 '01~860 7. 30 '46. 5 5. 0 '1 I 13 23~59' '01864 " 

3. I I 53.20 2.58 '1101 23.~59 ' '0,1:864 8.23 47· 0 5. 16 '11 I I 

3.33 52. 0 3. 15 ;' Il07 -' - 8.35 46. 5 5,43 'II 12 , ' 

4. 10 51. 10 3.32 ;-1104 h 8.58 47· 0 6. 0 '11 19 Ii 
4. 23 49'40 3'44 '·1 lOS 

I ~ 
, 

9' .3 43. 35 6. 19 '1120 
5.53 47· 25 i 3,48 ,'1107 t'"i! 

~ 9· 8 46. 55 6'45 '1114 , . " 

6. 3 47. 30 ' 4. 10 '11 13 I( 9. 23 41. 5 7· 4 '1 1I8 
6.45 46. 35 4. 34 '1100 ! 9·44 43. 5 7. 27 '1117 ., 

7· 8 44.45 4·49 '1100 I' ," . 10. 7 41. 0 7.45 '1120 

7. 22 46. IS' 5.32 " 1107 ' . 10.33 43. 5 8. 6 '11 14 ' , ~ 

(t) 5.38 ' 1109 10.56 43. 30 8.24 '11 I2 
8.13 42. 50 : 6, 0 "11 12 ~ l 

,. . ' I I. 50 47. 15 g. 0 '1 I I 1 

8'45 45'40 ' 7. 12 'I 110 - ; 12 •. 13 47. 10 g.21 'li22 

9· 0 46. 25 ' 7. 22 ;' 1099 12.58 45. 0 9·47 '1110 

9· 17 47. 10 ' (t) ,,' 13. 17 46. 0 10. 8 'II 14 
9. 31 46. 55 8. 14 :1117 ' , 13.2g 45. 50 10.58 '1110 

9. 51• 47'40 , 8.36 ,'1113 13.43 43•55 12. 4 '11 14 
10. 8 46. 40 • 8.50 '1113 

I, 13.56 #. 0 12.23 '1117 
,10.23 47. 30 ' 8.57 '111 I 14. 52 , 42. 10 12.45 '1 1I4 
10.38 46. 45 , 9. 36 '1 II I 15,41 45• 5 13. 13 ~1 113 
12. 0 46. 25 : g.53 '11 14 16. I 44.40 13·47 '1124 
;12.10 47· 5, 10. 9 '1 I I I 16. 13 45. 0 14. 34 'II 16 
12.33 45• 50 10.25 '1 II I 16'44 41,50 15.38 '1121 
12.53 45. 15 10.50 ' 1107 17. 22 #.35 15.50 '1124 

113. 8 47. 15 12. 8 '1108 17. 33 43. 55 16. 4 '1121 
:13.23 . 45. 25 12. 16 • I I I I 17. 58 44·55 16.34 '1124 
t13·46 46. 0 12.38 '1108 18. 16 43. 25 17· 14 '1 I I I 

:14. 14 43.55 12.54 '11°9 19'42 42. 0 17. 34 ~1113 , 
;15, 41 46. 0 13. 12 'II 14 Ig.54 42'45 17. 59 '11 17 
)16.22 45. 5 13.50 . '1108 20. 10 41. 10 18.26 '1117 
\16.31 45,45 14· 7 'II 10 21. 2 44. IS 19. 39 '1 I 10 

a7·49 44. 35 14. 38 ' '1['07 21.53 52. 0 19.40 ' 1104 
Ig •. 1 42. 0 18.#' '1 II I *** ~9·59 '1101 I', 

19. 25 ' .42. 5 20.26- 'log8 , ' - 22·4~ 53.55 20. 19 '1102 
20. 0 41.,0 20.32 '1100 22.58 56. 0 2 I. 7 ' 1091 i' 

,20. i5 41. 50 20.'57 'ld95 
. 23.20 '54' 40 21. 45 '1089 

!, 
, ; 

20.23 41. _ 0 2l. 8' '1°96. 23-~48 56"55 22. 0 '1085 .', 
,20.32 42.,5, 21. 21,' ' 1095 ~ 23.5g 56.30 22.30 '1086. 

22,5.3 ' 109.3 ! 

:21., 3 43.50 '; 21.41 ' '~og2' 
:21.25 47. 25 22.,51, ' 1099 " . ' 23. 13 '1088 

21. 54 : 48. 25 2.3. 15 . "1099 23,43 ' 109i 
22.24- ' 51. 0 23.39 :nol i. ~ = ' , 23.51 '10~ 

23.3:2 53. 5 23',59 ' 'Jl03 23.59 ' 1097 

23'43 54. 35 ---",:---' ~ - -_.- --------
'23.5;9 ,55. 0 Apr.I3 Apr.IS Apr.13 Apr. 13 

-- ---.:.. '-.-- --'-' -,-" ------- o. 0 20;56.30 o. 0 ' 1097 0, 0 '01864 I. 0 55'8 54'0 

Apr.:12 I Apr.I2 Apr. 1 2 Apr. 12 o. 15 56.35 o. 1 ' 1099 t.38 '01845 , 3. 0 57'9 56'1 

o. P 2d.55. 01 o. 0 ,'1103 0.: 0 '01864 ' 'g.,o 59'4 56'7 1. 0 58.20 (t) 3. 8 '01843 ·9· 0 58 '8 56'0 
:, 

I 
0.$ \ 57. 20~ 0'49' '1103· 2·tI4 '01880 il. ° 52'9 52 '3 I. 7 20.57. 15 0.+5' '1106 3.'55 '01 760 21. 0 49'3 49'5 
1.2j6 : 57. 20 :. I. o· '11°7 4~ 10' '01850 I. 22 2 I. 4. 25 I. 25 '1 lOS" 7· 8 'ol5g5 

1 ! 1 1'. 
--c:-

" 
" 

f .~. 
"'j, •. ,." .: ,Fox, the ,1I9rizontal andVerti~alForc.est increasing ~readings' deno'te increasing forces. 
r ';. , . 

; April."I.J.' TheD~clination an~ Ho~i~pntal Force photographic cylin~er was stopped from 7h
• 22m. to Sh. 13m• 

',' ", . ' 
" 



(lxiv) INDICA.TIONS OF THE M.AGNETOMETERS 

.s~:~ . .S~~ ~ Readings 

I 
~curc ClCUrc Readings 

~ a.i cu,.CI .... ~ a.i a.i a.i al 'Ze~ a.i ~ 
• .... 'o.scv a.i 

.::l.S .d.S ~~~g a ~~ ~g ..cI.S of a ,.CI.S e~ cu E ~~ ~ e ..cI'§ 
of 

..d .... Thermo- ..d .... 
Weste~ 

,.CI .... 
.~ E-4 Western .~E-t °cu"'f ~E-4 l5S1~t .~ E-4 ~E-4 ~E-t o cu t:: t':I ~E-t '" cu '" f! ~E-4 Thermo-

~ '" ~ '" ~-,.CI g cu .; ~ ~ '" meters. .; ~ .~~ ~..CIgt .; '" ~-sgcu .... '" 
~ t':I ~ t':I 3'::§S' ~~ ~ Po ~ ~ DecliI18.- -"'~r::4 ~~ meters. 

~~ Declina- CUo $~ .... ~ a' cue ~- ~.<g ~ § ~~ _<g§S 
~(/.l CI 0 cu g 0 ~ cu ~(/.l ~i ~~ 

cu 0 cu 0 cu 0 cuO 
~;T'; ~ ~!S~E-t 

Q)c:/.l tiona ~c:/.l 2:: 00 t':I • Q) Q)c:/.l 

C!:lcs tion. 0; CS; .... !S~E-t O~ p:1~ • CI '" CI 0; ~~~E-4 Ota ·~t~E-1 CSta lllfcP:§' t':I 'g s.~.s "t.... • J.4 >f O~ 
~ 

cu Q) > ~>~ Q) 
.;:: t':I • '" '" t':I • '" .... ~ ~ ~ ~~cS ~ > p.,~cS Q) 

~~ ~~ ;:s lI:l ~ ~ O~ ~~ ~ ~ 

Apr.I31 Apr. I 3 Apr.I3 
J 

Apr.I4 . Apr.14 Apr.14 
h In I 0 I /I h m h m h m 0 0 h m 0 I II h m h m Il m 0 0 

1.3220.58. 20 1.37 '1117 I I. 17 '01584 17.45 20,43. 50 3,47 ' 1124 23.59 '01 900 

1.551 54. 35 1.43 '11 17 13,40 '01645 18. 18 . 44. 50 4' 7 '1125 

4· 14 48. 20 2.38 '1135 18.45 'olgoo 19. 26 41. 35 4. 32 '1130 

4·49 I 47. 30 2.54 '1134- 21.20 '01890 20. 7 4 1• 35 4·47 ' 1129 
5.20 i 47.40 3. 5 ' 1137 2,~. 59 '01899 20.14 .p.30 5. 3 '1122 
5.51 I 46• 25 3.18 '1136 20.54 43• 0 5.21 ' 1124 

7· 6 47. 25 3.45 '1144 21. 5 44. 55 5.38 '1123 

7. 24 46. 30 4. 20 '1140 21·44 46. 25 6.20 '1126 

7.45 47· 0 4. 31 '1143 22.51 51.45 6·45 '1123 
8.25 4 1.45 5. 7 '1140 23.20 53. 5 7. 23 ' 1124 
8.56 44. 30 5.40 '1144 23.37 55. 15 7·44 '1123 
8.59 43• 5 6. 18 ' 1137 23.59 55.25 8·47 '1123 

9· 3 45· 0 6.36 '1138 9· 6 ' 1124 . 
9. 32 1 44. J5 6·49 I ' 1134 9. 16 '1122 : 

10. 5 46• 55 '1133 9. 58 '1121 
. 

7. II 
10.30 46. 10 7.45 ' II 41 10. 16 '1123 
10.+" 47. 10 8. 8 ' 1134 10.57 '1123 
12. II 47· 0 8.37 ' 1137 11.32 '1126 
12.24 46. 5 9. 21 ' 1129 11·44 '1125 
13. 0 46• 25 9'46 ' tI27 11.54 '1128 
13.28 47.45 10. 3 '1128 12.12 '1128 

14' 15 44.40 10.25 '1125 12.22 '1126 

14. 23 45. 35 10·47 ' 1127 12.53 '11 27 
••• II. 7 '1126 16.54 ' 1134 

16. 5 45• 5 11.55 ' 1124 17. 30 ' 1134 . 
J7· 5 46. 0 12. II 'J 127 18. 2 '1 J32 
17. 36 44. 25 12.22 '1125 18.30 '1132 

17· 59 45. 0 12.54 '1123 18.53 ' 1129 
18.45 43. 50 13.24- '1126 19. 30 '1130 
19. 32 43. 35 14. 34 '1122 21. 8 '1120 

19. 54 42• 30 16.57 '1123 21.38 '1 II6 
••• 17.42 '1126 22.26 '1115 

20.36 43. 35 18.52 '1118 23. 15 '1114 
20.45 42• 35 19· 14 '11 19 23.35 '1119 
21. 19 45. 20 20.50 ' 1109 23.59 '1116 
21.48 46. 0 21. 6 ' 1109 -------- -------
22. 2 47. 35 21. 16 '111 I Apr.15 Apr. 15 Apr. 15 Apr.15 

"22.35 48. 20 21.43 '1108 O. 0 20.55.25 O. 0 '11 16 O. 0 '01 900 O. 0 53'3 53'3 

23. 2 50.35 22. 4 '1 I 10 0.28 57. 10 O. 12 '11 14 1.30 '01865 I. 0 54 '8 54'4 
23. 18 50. 0 22.33 '1108 0.41 56.30 O. 18 '11 17 1.52 '01860 3. 0 58'0 58'0 

23.59 52.20 22.58 '1 III 0.51 58. 0 0.20 '1117 3. 8 '01800 6. 0 61 'S 60'8 

23. 19 • I I 10 1.38 54. 20 0.34- '1118 3.37 '01 727 9· 0 62 '0 59'2 
23.37 '1112 2. 10 54. 50 0,47 '1128 5. IS fOl650 12. 0 60'0 57'6 
23.59 '1112 2.22 52. 5 I. 5 ' 1124 '01 740 18. 0 55'5 54'5 

--- ---- ---- 2.31 55.30 1.36 '1122 '6. 0 '01 710 21. 0 54'3 53'9 
Apr. 14: Apr.I4' Apr. 14 Apr.I4- 2·44 55. 5 2. II '1131 6. I2 '01 740 22. 0 54'5 54-"4 

O. 0 20.52.20 O. 0 '1112 O. 0 '01899 I. 0 51 '6
1
51 '0 2.55 56. 0 2.22 '1120 6.24 '01 710 23. 0 55'0 55 'c 

0.53 53.25 O. II '1 II 2 5 fOl910 3. 0 54 '8154'0 3. 3 54. 25 2.39 '1143 6.30 '01 720 
I. 58 '0!56'8 I. 56 52.20 0.24 '1114 '01 740 g. 0 3.25 55. 15 3. 0 ' 1157 6'40 '01 700 

2. 15 I 53. 0 0.53 'i '11 17 3. fOl760 21. 0 49 '5!49'0 3.34- 53.50 3. II '1152 6'46 '01 710 

2'41 \ 51. t 
I 

'01840 50 '5150'5 3.46 55.55 3.30 '1143 '01640 0 1. 2 I 
1 

. I I 17 22. 0 7. 24 

4· 43 \ 47. 10 1.34 ! '1119 5. 19 '01680 23. 0 51 '9 51 '9 3.57 53.35 3.46 '1132 8.27 '01586 

7· 17 \ 46. 55 2. 12 i ·1132 II. 10 ·01605 4· 8 53.30 3.56 ·1136 10. 0 '01550 
g. 23 ~ 48. 0 2.38 i '1125 12.23 '01620 4. 16 54. 20 4. 12 ·1130 10.22 '01560 

10.25 \ 46• 20 3. 3\ ' 1124 17· 19 '01750 4. 24 53,40 4. 26 °1129 10,40 '01553 
11.16 i 46. 55 3.10 I '1I28 20. 18: '01880 4'46 56. 15 4. 54 '1148 10.52 ·01565 

11.4
0 I 46. 10 .3.25 I ·1130 21.26 '01880 4. 58 54. 35 5. 0 ·1144 11.38 '01535 

14. 0 45. 55 3. 40 I '1 129 23.28 '01 925 I 5.15 53.55 5. 5 '1147 1'2. 0 •01 487 
••• I 

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which inst~nces 
they are inferred from observations made with the telescope in the ancient manner. The Symbol··· denotes that the mag"net bas 
been generally in a state of agitation. The Symbol (t) denotes that the register bas failed between the preceding and following readings. 
The Symbol : attached to a time denotes that tbe reading will apply equally well to a considerable range of time near that which is 
recorded. A brace denotes that at tbis time the curve of the Vertical Force was dislocated, and the di1ference of the numbers included 
by the brace shows the amount of the displacement. 



AT THE ROYA.L OBSERVATORY, GREENWICH, IN THE YEAR 1863. (lxv) 

I ~(lJ"O ~Q)"d Readings .S,.Sl""g c) 1~(lJ"d Ueading ~ a.i ." '0 ~ Q) c) , .~ '0 ~ as c) cl a) a.i -... 0 ~ cj a.i 
a s (lJ,J:I ° ~ s ~i ~E s of S E ~,g~S 

,J:I'§ ,J:I ° ~ S of ,.d ..... '§~ f:!~(lJB '§~ '§~ Tbermo- ,.dE=i "5E=i ~~~~ ~~~~ "5E=i Tbermo-0 8 Western o (lJ !:: ~ ~ (lJ ~ ~ ~ Western ~~~~ 
08 

~~ ~ ~ .~~ 
..... ~ ~,.d0Q) ..... ~ ..... ,.. meters. ..... ~ .~ a .~ a .~ a meters. ~ ~ ~-gp.. Ii: c<:s ~o:So~ ~ c<:s ~ c<:s 

_ .... 00.-
~c::gp.. 

Declina- 1=1- 1=1- ,....~§S 1=1- me Declina- we s .... §s ~~ s'O W 0 ~J5 1:l "S :: m Q) 0 (lJ 0 
~O:I~" 

_0== 
I'<l<;i JI'<l": 

(lJCfl (lJCfl c<:s • Q) 'l)Cfl Q)Cfl (lJCfl 1=1 0 Q) 

~rn~~ 
~C'Il 

CS~ tion. CS~ ~!3~E-i ~ 1=1 .~ t!~E-i ~ 1=1 • ~ Q) ,.. 1=1 tion. ,.. 1=1 Orn~E-i ~ 1=1 ,.. 1=1 
.£:: ~ .,.. Oc<:s o~ ~ ~ ~ 6b C!:lc<:s O~ .~ 1: .:.. o~ 'E~ .,.. O~ ~g,t>6b (lJ Q) t: c<:s .,.. (lJ 

~ 
(lJ (lJ 

~ ~ p..~cS ~ > p..>tS ~ (S~ (S~ ~ ~~cS ~ > p..>cS ..... .... c<:s .... c<:s 
~ .... o~ o~ 

Apr. 15 Apr.15 Apr.15 Apr.15 Apr.I5 
h m 0 I 1/ h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

5.23 20.54. 50 5.18· '114.3 12.38 '014g5 19. 30 20.46. 25 17. 26 'Iogl 
5.48 53. 10 5.30 '1153 13, 0 '01540 I9'41 4g. 10 17. 34 'Iogo 
5.58 50. 5 5.37 '1148 13. 15 '01540 20. I 48,45 18. 0 'lOgg 
6. 12 55.40 5.54 '1148 13.27 '01560 *** 18.20 'logo 
6,22 4g· 55 6. 4 '1144 13'45 '01 487 20.24 44. 55 18.45 ' 1084 
6.27 50.25 6. II '1161 J4, 0 '014go 20.43 45. 0 18.51 '1088 
6,40 42. 5 6. 25 '1113 IS, 8: '01605 2 I. 16 47. 55 Ig. 13 '1083 
6.53 4 1, 5 6.31 '1117 16.23 '01670 21.23 47. 10 Ig. 19 ' 1089 
7· 9 43. 10 6,43 '1105 16.48 : '01652 21.35 4g· 50 Ig.23 '1085 
7. 22 41. 35 6.50 '1116 17. 23 '01 700 21.53 50. 15 Ig.35 'lOg6 
7. 34 43. 30 6.54 '11 14 18. 8 '01 720 21.56 4g· 30 Ig.55 'log8 
7,38 42. 50 7· 4 'I 1I6 19· 9 '01 778 22.22 53. 0 20,20 ' 1090 
8. I 42. 30 7. 22 ' 1099 22,48 '01885 22.41 53. 5 20.38 ' 1093 
8.16 43. 25 7. 38 '1108 23.59 '01 933 23. 10 56. 0 21. 14 ' 1092 
S.36 45. 50 8.17 ' 1107 23.31 54.45 21. 22 ' 1087 
9. 23 4S, 5 8.27 '1103 23.50 56. io 21.34 . '1085 
9~30 46,55 8, 41 'I I 12 23.59 55. 0 21·49 ' 1075 
9.43 47. 25 8'45 'II 10 22, 8 '1080 
9. 56 40. 5 g: 5 '1117 22.21 ' 1079 

10. 7 3g,lo 9, IS '11 10 22·47 'IOSI 
10. 12 40. 50 9. 33 '1 II I 22.54 ' 1087 
10,15 38.30 9· 59 '1086 22.5g '1082 
10.26 35,40 10. 5 '1086 23. 13 'log3 
10.38 31.50 10.13 ' 1073 23,23 ' 1090 
10.53 33. 5 10. 18 ' 1076 (t) 
II. 16 40. 20 10.21 ' 1072 -- ---- --- ----- ----'---
I I. 29 48. 15 10.25 ' 1075 Apr.I6 Apr.16 Apr. 16 Apr.16 
I 1.36 46. 30 10.32 '1066 O. 0 20.55, 0 (t) o. 0 '01 9.33 o. 0 55'9 56'0 
11·44 49· 0 10'45 ' 1076 o. 14 54. 20 o. 8 ' 1094 0.53 '01880 I. 0 57'0 57'4 
1.1.53 46. 25 10.51 ' 1072 0.21 55. 10 0.36 '1103 1.58 '01 903 3, 0 59'8 60'5 
12. 0 41.45 II. 8 '1083 0.39 55.40 0·47 ' 1090 3, ·3 '018.,3 9· 0 63'2 62 '1 
12. I 43. 25 I I. 17 ' 1079 0.51 54. 10 I. 8 ' 1090 

4. 39 
('01630 2 I. 0 56'0 54'8 

12.36 31. 25 I I. 34 ' 1084 I. 4 54. 15 1,44 '1105 t'01725 
12.54 35. 20 I I, 47 ' 1094 I, 13 53.20 2. 10 '1106 5.30 '01660 
13.13 35. 20 12. 0 ' 1090 1.23 54.40 2. 19 'IIOI 8.33 '01555 
13.25 38.55 12. 16 ' 1104 1.28 53,40 2.37 '1105 9" 8 '01513 
13.37 36. 20 12.30 '1102 I. 58 53.55 2,42 '1102 I I. 15 '01 487 
1.3.53 26.15 12.48 ' 1092 2, 9 52. 5 2.45 ' 1107 14. 20 '01540 
14· 0 27· 5 12.57 ' 1096 2. IS 52. 15 .3. 0 ' 1099 16.24 '01622 
14· 6 26.25 13. I I ' 1091 2.30 50. 10 3,30 '11 17 16,45 '01620 
14. 28 32.55 13. 18 'Iogl 2.38 51, 0 3.38 '11 15 19.43 '01822 
15. 4 4 1,50 13'40 '1125 ' 2.45 49· 0 3,42 'II Ig 20.50 '01880 
15.20 43. 15 14. 13 'II 14 3. 8 47. 30 4· 8 '1122 23. 14 '01 920 
15.34 39. 10 14. 25 '1103 3.37 47. 55 4. 33 '1116 23,5g '01883 
15.53 40. 35 14.42 '1103 3.54 49, 0 4,54 '11 15 
16.10 39. 30 14·49 ' 1099 4. 27 48. 5 5. 15 '1117 
16.23 40. 35 IS. 2 'log9 5. 2 48'45 5.38 '11 17 
16.30 42. 35 15. 13 '1103 5.23 47. 55 5.43 '11Ig 
16.5.3 4.3. 0 15.22 ' 1099 5.45 42 • 10 5.50 '11 16 
17. 1 I 46. 25 15. 29 '1106 6. 3 44, 0 6,22 'III4 
17·32 46. 50 15.32 '1101 6.29 42. 55 6.28 '1116 
17, 42 45. 10 15.38 '1 I 10 7, 4- 46. 20 6.38 '1113 
17·58 44· 5 15,41 '1106 7. 2.3- 45. 10 6.56 '1121 
IS.I0 44. 55 15.45 '1108 7 • .32 46. 10 7. 10 '1121 
18.30 41, 0 15.51 ' 1107 7. 5.3 46. 0 7. 29 '111.3 
18'40 44. 10 16.25 '1122 8. 2 40. 0 7.45 '1116 
18.50 42. 50 17· 2 '1086 

II 
8, 15 30. IS 8. 0 '1II2 

19· 7 44.45 17. 16 '1082 8,2.3 36'40 8. 8 '111.3 

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

GREENWICH OBSERVATIONS, 1863, I 



(!xvi) INDICATIONS· OF THE MAGNETOMETERS 

c:.i c:.i =CI)-d Q) =CI)'O c:.i Readings c:.i c:.i =CI)'O 
.~ ,S~] c:.i c:.i Readings 

8 S .~] ~ ~ .§ 
_,-4 0 ~ <V S of .§ .§ .~]~ f S of 

,.d ...... "c ...... e~~E (i),.d ~ 3 
~~ ~~fE 

CI) -= () J.< 

~H ()H ()t-t ~8 e~t~ Thermo- ]~ ~H ~~ e~r:.E Thermo-
.-.;.... Western ..... J.< ~CI)~e ...... J.< o CI) 0 J.< ..... J.< 

met~rs. 
Western .... J.< ~CI)~f OCl)of .... J.< meters. 

~ Q ~ ~ ~'5g8. ~ ~ ~,.d()Q,> ~ ~ ~ ~ ~ ~ ~o:Sg~ ~ ~ ~.;lg~ ~ ~ 

=- Declina- s:: ....... a=l'O .... =P< ='0 ='0 Declina- a=l'O ='0 =-Cl)o ~a5 ........ =' S ta~=~ Cl)oo. r;z;i..; ~~ 
........ = S 

~~ ~~=@ 
CI) 0 r;z;i..; Q,>w § 0 Q,> Cl)w 

.~ = ~..J Cl)W = 0 CI) Cl)W \;J;j~ 
J.< = tion. J.< = .~.sr.j E-4 J.< = ·3 .s r.j E-4 

CI) CI) tiOll. J.< = .§ fIJ~~ .~'!Il~E-4 J.< = • CI) 

o~ o~ o~ o~ ~~ p.:~ o~ o~ o~ o~ ~~ >~ CI) 
~ ~~~ 

CI) J.< J.< • J.< 

~ 
CI) CI) J.< '5 . J.< CI) ~ 1:: • J.< 

~ ~ ~ > s.~.E .... ~ .... ~ ~ ~ ~ P<lIIcS ~ ~ s.~.s C1~ ttl <:;:, o~ o~ o~ 

Apr.16 Apr.16: Apr.1 i Apr. I 7 Apr. I 7 
h m 0 I /I h m h m h m 0 0 h m ., I " h m h m h m 0 0 

8.31 20.37. 25 8.21 '1 log 4. 16 .r;o·47· 0 3. 28 .. '1112 14. 38 '01585 
8.37 36. 10 8.30 • I 12g 5.54 45• 15 3.34 'I I 10 14. 55 '01610 
8.53 40. 5 8.3g '1 121 6. 2 45,40 3,47 '1114 15. 10 '01608 
8.54 44. 10 8'48 '11 15 6.23 44. 25 3.58 '1112 15.38 '01650 
g. 6 42. 0 8.54 '1 I 18 7. 15 43. 35 4. 15 '1 II I 16.27 '01570 
g. 20 46. 15 g. 9 '1101 7.42 45. 5 4. 26 '1116 16.3g '01686 

10.13 47. 25 g.I8 ' 1104 7. 52 44. 35 4. 30 'JI 14 17· 0 '016go 
II. 6 46. 5 g.31 'Iogg 8. 8 46. 0 5. 16 '11Ig 17· 42 '01 750 
12. 16 46'45 10·47 ' 1104 8.27 45. 25 5.30 '11 18 20. 17 '01857 
12.57 44· 0 II. 3 '1102 8.34 46. 15 6. 8 'Il2g 23.5g 'Olglo 
13. 7 46. 50 I I. 49 '1102 g. 4 46. 30 6.30 '11 17 
13.58 43. 0 12.15 ' 1107 g. 28 45. 0 6'45 '1 I 13 

b 

14'46 43. 5 12.53 '1105 g.37 45. 0 7. 13 '11 Ig 
15. 14 3g. 0 13. 8 '1102 g.51 43. 10 7.41 '1122 

*** 13.lg ' 1104 10. 6 44. 25 7·58 '1119 
15.58 38. 0 13.38 'J 101 10.27 44. 35 8. 10 ' 1124 
16. 10 42. 5 13.58 '1104 10.43 43. 35 8.35 '11 10 
16.23 42. 55 .14, 16 '1103 10.5g 44. 30 g. 8 'IIOg 
16.3g 40. 55 14. 56 '1108 I I. 18 42. 5 g. 23 '1 log 

*** 15.53 'log6 11.36 42.10 . 9'49 'III5 ~ 

17.45 38.40 16.Ig '1113 I 1.48 43'40 g.57 'IlIg 
18. 9 3g.50 16.3g '11 17 12. 2 42. 20 10. 9 '1114 

*** 17· 2 '1 I 10 12.40 43'45 IO.lg '1116 
Ig.13 40.40 17. 20 ' 1107 13.22 47. 25 10.36 · I I I I 
Ig.38 40. 5 17'43 '1105 13,45 44. 30 10'45 '1116 
20. 13 44· 0 17. 54 ' 1107 14· 0 44· 0 II. 8 '11 I I 
20.22 46. 10 18. 48 '1108 14. 16 40.40 I 1.37 '1108 

20.34 44. 15 18.55 'Iogg 14. 32 44· 0 I 1.53 '1114-
20.54 47· 0 19·24 'log3 14·49 46. 55 12. I I '11 15 
2 I. 18 47. 10 19·4° 'Iog4 15. 10 41. 25 12.25 '11 07 
22.51 So. 10 20. 10 ' 1075 15.20 44· 0 12'45 '11 15 

22.57 4g· 25 20.53 'Iog5 15,40 45. 25 13. 2 '1 I 12 

23. 0 51.40 2 I. 6 'log5 16. 6 48. 20 13.20 '1 121 

23. 8 51. 5 21.13 'log4 16.30 4g· 35 13.25 '1 121 

23.23 53. 10 21. 25 '108g 17. I I 42.40 13.55 '1131 

23,44 52.50 22. I '1088 17. 37 43. 0 14. 23 '1131 

23.5g 53.40 ll.IO 'IOgI 18. 15 41. 55 14'45 '1115 
2~. %8 '108g 18.20 42. 15 14. 53 '11 i6 

22.41 'iOg2 18.31 3g. 15 15.20 . '1103 

22.56 ' 1087 18,46 42.4° 15.38 '1106 

23. ° 'Iog6 18.52 45. ° 15'47 • I I I I 
23. 7 'Iogo Ig. 2 43. 5 16. ° '1112 
23.20 '10g5 Ig. 8 44. 25 16.20 'log5 
23.30 'Iogo Ig. 17 41. 10 16.33 '1106 

23.3g '108g Ig.23 42. 50 16,47 '1 I I I 

23'45 '1085 Ig. 2g 40. 10 17· 8 ' 1107 

23.54 'Iogo Ig.33 42. ° 17·4° '1110 

23.5g '1088 19'41 4°·20 18.23 '1 log -_.- ------- I Ig. 50 42. 10 18.37 '1 II4 
Apr.17 Apr. 17 Apr.I7 Apr.I7 20·47 42. 5 I8.5g '1 log 

O. 0 20.53.40 0. 0 '1088 o. 0 '01883 I. 0 57 '0 57'0 21. 0 43. 30 19·43 'log3 
0.20 54. 30 0.22 'Iogo 2.50: '01850 .3. 0 58'8 5g '2 21. 8 42. 35 20. 4 'log3 
0.28 54· 5 0.35 ' 1087 4·4°: '01645 g. 0 61 '0 5g'2 2 I. 18 45. 0 20.lg '1086 
0.45 54. 55 0.52 'logl 6'48 '01580 21. 0 55'5 54'8 21.26 43.45 20.38 · 1083 
0.57 57. 20 I. 5 ' 1104 10·.37 '01560 21. 53 4g. 10 20.45 '1085 
1.23 54· 0 1.28 'log4 11 • .31 '01570 22.23 4g· 50 20.57 ' 1076 
J. 3g 53.55 2.22 ' 1107 I 1.52 '0159° 23. 8 53. 5 21. 9 ' 1078 
.3. 4 4g· 25 2.38 '1105 13.24- '01600 23.30 55. 10 21. Ig '1 077 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are lllferred from observations made with the telescope in the ancient manner. The Symbol··· denotes that th~ magne~ has 
been generally in a state of agitation. The Symbol (t) denotes that the register has failed betw~en the preceding. and followmg rea~mg~. 
The Symbol: attached to a time denotes that the reading will apply equally well to a considerable range of tIme near that ~hlCh IS 
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers mcluded 
by the brace shows the amount of the displacement. 
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Western. 

Declina

tion. 

Jlpr.17 Apr. I 7 
h mol II h m 

23.51 20.55. 10 2 1.27 
23.59 54' 5 21.38 

21.50 
22. 0 

22.14 
22.36 
23. 0 

23.35 
23.46 
23,55 
23.59 

'1081 
' 1077 
'1082 
'1081 
' 1076 
'1083 
' 1087 
' 1084 
'1085 
'1083 
'1083 

h 

Readings 
of 

Thermo
meters. 

I.h moo.) 

---1-----1--- ----.-- --'-----1·----1.-------
Jlpr.I8 

o. 0 20.54. 5 
o. 10 53. 0 

. o. 14 55.20 
0.24 55. 40 
0.43 54. 0 
I. I 55. 0 

1.24 53. B5 
2.22 5.3.20 
2.53 51.40 
3-. 18 51. 25 
3.35 48.55 

4. 20 
4. 28 
4'48 
4. 55 
5. 8 
5.23 
6. 6 
6.13 
6.27 
6,47 
7. 2 
7. 37 
8. I 

8.31 
8.58 
9. 23 

10.45 
11'46 

12.20 

13. 17 
13.38 
14· 7 
15. 12 
15'49 
16. I I 

(t) 
44. 30 
44. 25 
45. 15 
46. 50 
46. 55 
45. 55 
45•50 
46. 20 
44.40 
46. 0 

45. 10 
44. 15 
45. 0 
43. 55 ' 
44. 50 
43,20 
45. 0 

39' 0 

*** 
41. 0 

*** 
36. 5 
38.35 
39.40 
51. 5 
45. 10 
43. 20 
45. 5 
41. 50 
38.10 

Jlpr,I8' Apr.18 
o. 0 '1083 o. 0 
o. 15 '1093 3.' 0 
0.21 ' 1094 7.30: 
0.42 '1093 12.33 
0, 59 . II 00 13. 15: 
I, 8 ' 1097 14. 0 
1,45 '1102 15.20 
2.26 ' 1107 15.45 
2.58 '1108 18.33 
3. I 7 • I 1 15 2 I • .30 
3. 29 '1106 23.59 
3.35 '1107 

(t) 
4,20 
4,30 
4. 38 
4·49 
5. 8 
5.39 
5,47 
5.59 
6. IS 
6. 22 

6.53 
7. 0 

7. I I 

7. 24 
7. 55 
8.20 
8,38 
8.52 
9, 2 

9. 34 
9,47 

10.32 
II. 17 
I I. 31 
11,47 
12. 0 

12.39 
13. 8 
13.38 

' 1127 
• I 127 
'1132 
'1128 
'1128 
'II 16 
'1 I16 
'1 110 
'1 1I6 
'1 I 12 
'11 14 
• I I 12 
'I Il4 
'1 I 10 
'I I 15 
' 1109 
'I1 12 
'I1 12 
' 1107 
'1108 
' 1107 
'I II I 

16'43 
18,45 
18.56 
19, 10 

20. 1.3 

40 • 0 14· 9 
*** 14. 28 

41• 5 14· 44 

' 1107 
'1113 
'I III 

' 1107 
'II 19 
'1110 
' 1109 
'Il 13 
'I I I I 

'1102 

'01 9 10 
'01 940 
'01 720 
'01818 
'01820 
'01875 
'01890 
'01880 
'01 936 
'01 900 
'01 940 

Apr.I8 
1. 0 57 '056'8 
3. 0 58 '557'5 
9 0 59'7 57'2 

22: 0 49 '449 '81 

Apr.I8 

Western 

Declina

tion. 

h mol II 

20.51 20,45.35 
21. 15 49~20 
21. 29 49. 20 

22. 6 
22.17 
23, 9 
23.59 

(t) 
49. 25 
51.45 
50.30 
52. 5 

Apr.I8 
h m 

15. 9 
15.20 
15. 40 
16. 12 
16.55 
17. 53 
18. 43 
18,49 
19. 8 
19. 52 
20.32 
2 I. I 

21.26 
21.33 
21.59 
22. IS 
22.38 
23.47 
23.59 

' 1109 
'1 1I6 
'1 I 18 
'1126 
'1116 
'II 15 
'1109 
' 1104 
' 1109 
' 1099 
'1083 
' 1077 
'1081 
'1078 
'1085 
'1082 
'1083 
'1102 
'1101 

h h 

Readings 
of 

Thermo
meters. 

o o 

--------- -----_.- ------- -------
Apr.19 Jlpr.I9 Apr. 1 9 Apr.19 

o. 0 20.52. 5 O. 0 '1101 O. 0 '01940 7,30 61 '558 '5 
0.12 55. 5 0.17 'II08 2. 4: 'oIq65 21, 0 50 '951'0 
0.48 57.30 0.31 '1106 4. 0 '01877 
I. 0 57. 0 0.54 '1106 4· 24 '01875 
1.16 55.25 1.19 'I100 6.18 '01677 
1.32 55.20 1.32 '1105 8 {'oI627 
1.59 53.30 I. 47 '1102 7· 2 '01674 
2. 40 52.35 2. 2 '1104 9.21: '01560 
3. 23 52. '10 2. 24 'II 12 10.53 '01560 
3.29 51. 5 2.45 'I1 14 II. 23 '01540 
3,45 51.35 3.14 '1124 II. 43: '01542 
4. 8 46.25 3.21 'I123 12. 3: - '01500 
4.26 47.20 3.39 'II29 12,25 '01538 
4.45 46.25 3.56 '1122 12.54 '01540 
5,43 46.35 4.22 '1136 13.38: '01596 
5.56 47. 25 4. 29 . 1136 13.55 '01590 
6.38 45.35 4- 36 '1133 14 .. 25 '01630 
7. 0 46.30 4.54 'Il37 15.46 '01 720 
7.9 44. 50 5.20 ' 1127 19. 33 '01877 
7.28 45.50 5.30 '1126 22.58 '01 975 
7.40 43.55 5.54 '1131 23.59 '01 975 
7'48 41.35 6.38 '1129 
8. 2 40. 45 6. 46 '1132 
9. 6 46. 0 7. 0 'I12q 
9.54 46. 20 7· 45 '1105 

10. 4 47· 0 8. 19: '1103 
10.19 47.25 9.21 '1113 
10.55 42'4510.17 '1121 
II. 13 44. 0 10. 43 '11 16 
I 1.37 39' 40 10.53 '1118 
11.59 50. 10 I 1,38 . '1096 
12.24 39. 0 I I. 50 '1102 
12.38 41.10 12, 2 '1I00 
13. 18 36. 10 12. 18 'I1 15 
13.55 47- 15 13. 0 '1101 
14. 16 43,35 13. 13 'II08 
14.35 45. 20 13.25 '1107 

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

April 18. The Declination and Horizontal Force photographie cylinder was stopped from 3h .35m• to 4h. 20m• 

I2 



(lxviii) INDICATIONS OF THE :MAGNETOMETERS 

cU 
PQ.)'O PQ.)'d Readings CI3 CI3 .• S~~ • CI3 

PQ.)'Tj 
~ Readings 

CI3 .;] ~ ~ ~ .""'0 ~ ~ ~ ·r-fo~ <li 
S s ~~~E S Q.).J:l ~ ~ .J:l.§ of ~-§ S ~.J:l "t ~ S Q.).J:l ~ ~ S of 

.J:l'''' 'Vestern .r:::'''' ..c:= .... o~t:: .... Thermo~ "5 H -zE=i ~~~.a "5~ ~~t::~ 
.r::: .... 

oH t)H ~~g~ .SE-i ~lH3 ~ t)H Western ~Q.)~~ 
t)H Thermo-..... ~ 

• ~ J.o .~ ~ 
..... ... . ....... . ...... o Q.) 0 ... ........ 

~~ Declina- 3'::§S' 
~ ... ~ .... ppo meters. ~(\1 ~ r::! ..... o:St)~ ~r::! ~.r:::t)Q.) ~ c<s meters. 

s:l- p~ s=.9 p- ~o Declina- Po ~c,.. § S S='O .... pPo s=o 
41 0 Q.) 0 Q.) 0 ~~~~ Q.) 0 

~...: ~rn ~rn ~~s:l~ ~rn Q.)rn tion. ~rn pO Q.) ~rn Q.)rn ~...s Q.)rn p 0 Q.) ~i ~~ o§ ~ 2l ~a~" ~§ 
Q.) ... s= tion. ... p ~f/.>r;z:;jH ... p .S 2l~H ts§ o§ o§ .S t: ~ E-1 • s= Q.) 

Oc<s Or::! Oc<s ~6b p!~ Q.) .;::: ~ .... ~ r::! .... ::Qb() >6b Q.) Q.) .;:::~ .... . Q.) t3 a> cS 
Q.) 

~ 
~ ~ ~1Il'£ 

Q.) 
>~:>~ 

Q.) c,..(\1 c,..c<s ~ ~ ~ p.~.s ~ ~ c,..r::! 
~~ ~ ~ ~ o~ O~ :> O~ 

Apr.lg Apr.lg Apr.20 Apr.20 
b m 0 , II b m h m h m 0 0 .h m 0 , II h In h m h ~ 0 p 

I4· 59 20·44· 5 I3.3g '11 13 10. 0 20.45. 30 10. 8 '1103 
*** 14- 3 '1108 IO.lg 44. 25 10.2g '1 107 

16. 8 4+ 30 14. 20 '1 II 2 10.44 47· 5 10.53 '1 I 12 
16'49 ~p.30 14·4-4 '1108 10.57 4-6. 0 II. 4- '1 log 
17. 15 43. 25 15.27 '1 I 10 I I. 28 45. 35 I 1.45 'II Ig 
17. 53 4+ 20 16.23: '1114- 11.4-8 46'45 11.59 · I I I I 
18.22 46• 0 17. 16: ' 1107 12.28 3g. 0 12.34 '1 I 10 
18.58 44· 0 18. 7 '1116 12.37 3g·45 12·47 ' 1104 
Ig. 6 4 1• 20 18.48 °1113 12.43 38'40 13. 1 °1108 
Ig.I5 ~p. 55 18.54 '1115 12.53 40. 0 13.37 '1105 
Ig.28 40. 5 Ig. 4 '1113 13. 0 39. 20 13.46 '1 107 
Ig.38 42• 0 Ig.I8 '1116 13. 12 41.40 14.43 •• I I I • 
Ig.52 4-3. 30 Ig.52 '1108 13. 41 41. 10 14. 58 ' 1107 
20.24 43. 0 20.23 '1105 13.59 45. 5 15.27 'II I ~ 
20.+-, 4 1• 5 2°·49 '1105 14· 3g 44-. 20 16. 13 · I I I I 
20.50 42 • 30 21o 7 ' 1104 15. 0 45. 35 16. 2.3 '1108 
21.30 43. 35 21.21 '1105 15'45 45. 55 16.34 '1 II I 
21.53 47. 35 21. +-' ' 1096 16.25 47. 50 16,44- '1 log 
22. 6 47· 0 22.22 'Iog2 *** 16.58 'II 14-
22·47 51.25 23. 2 '1105 17. 15 44· 0 17· 9 '1114 
23.51 52. 0 23.14- '1104- *** 17. 15 '1112 

23.59 52.55 23.38 '1 II6 17. 52 43. 50 17. 23 '11 15 
23,47 '1114- *** 18. 8 '1 I 12 
23.5g '1 II6 18.27 40. 50 18.45 '11 13 

- ---- - ----------- 18.34 4 1. 55 18.56 '1114-
Apr.20 Apr.20 Apr.20 Apr.20 18. 40 40. 5 Ig.20 '1105 

o. 0 20.52.55 o. 0 '11 16 O. 0 '01 975 I. 0 54'9 54'3 18.54 44. 10 Ig.34 '1106 
o. 13 54. 20 0.15. '1120 2. 16 '01g74 3. 0 57'9 57 '7 Ig.22 39. 20 Ig.53 '1100 
0.24 53.55 0.26 '11Ig 3'44 '01872 9· 0 61 '0 5g'0 Ig.32 41. 55 20. 0 '1100 
0.42 54. 20 0·47 '1117 4. 12 '01850 2 I. 0 51 '9 51 ·0 I9·49 43. 0 20. I I 'Iog7 
0.45 55.35 I. 7 °1 121 4059 '01 757 Ig.54 41. 20 2C.23 'Iogg 
I. 17 57· 0 I. 15 '11Ig 5.56: 001657 20. 3 4 1. 45 20'43 'log3 
1.31 55.20 1.25 '1120 6.43 '01650 20. 17 40. 55 21.43 '1086 
1.45 52.40 1.46 °1104 7. 15 '01550 20.36 43. 0 22. 0 '1086 
2. 8 55. 5 2. 17 '1122 12. 18 '01 490 20.51 41. 5 22. 8 '1088 
2.32 53.50 3.16 '1123 16.34 '01 730 20.5g 42. 20 22.32 '1080 

2·47 54.45 3023 '1128 Ig.55 '02000 21.36 43.40 22.52 'Iogo 
3. 0 53. 0 3.30 °1128 21.55 '01g60 22.22 48. 50 23. 13 'log6 
3. 13 54' 0 3.50 '1 I 13 22.56 '02000 23.24 51. 0 23. 23 . 'log6 

3.37 50.35 4· 17 011 45 23.59 '01 980 23.5g 51. 45 23.37 '1101 
3.58 45. 25 4. 30 "1141 23.50 · 1101 
4. 18 47.40 4. 58 '1128 23.59 'log8 

4. 28 46.45 5.35 ' 1124 I ----------.- -
4· 39 47. 30 5.53: 'J IIg : Apr.21 Apr.21 Apr.21 Apr.21 
5. 13 4g· 0 6. 15 ' 1127 o. 0 20.51.45 o. 0 '10g8 o. 0 '01g80 I. 0 54'9 53'S 
5,40 47. 30 6'44 "II 17 o. 15 51, 5 O. 6 'log5 2.40 '01943 3. 0 56'" 55'0 
5.54 47. 25 7· I '11 17 0.27 52. 0 0.33 ' 1099 5.34 "01835 g. 0 57'7 56'5 
6. 3 48. 15 7" 10 'IJ20 0.38 51.50 0.45 ' 1104 g.36 '01 727 2 I. 0 53'0 53'c 
6. 22 46. 25 7. 16 '1 IIg 0·44 53.50 0.53 '1102 11.50 '01 720 22. 0 53 '5 53 .~ 

7· 7 4-7· 0 7. 3 • '1122 I 0.58 53,40 1. 9 '1106 14-. 11 '01 780 23. 0 54'2 54'~ 
7·38 45·30 7. 52 "1116 

I 

I. 9 54.40 I. 30 ' 1104 14. 34- '01 770 
8. 0 42. 25 S.14 '1128 1. 30 52.35 I. 41 '1108 15. 10 '01 780 
8.13 44. 50 8.25 "1120 1.38 53. 0 2. 0 '1106 16.41 '01870 
8.26 37'40 8.38 -1129 I. 54 52. 0 2.48 '1120 18.45 '01g50 
8.57 42. 30 g. 7 '1113 2.23 50.55 3. 7 '1113 23.5g '01 940 
g. 1 3g.35 g.I5 "1113 2.45 51. 0 3.23 '1112 
9·29 f3. 1O g.33 '1101 2.59 4g· 2o 3.38 '1117 
g.38 4 1• 25 9·48 "1105 

1 

3.57 47· 5 4. 32 °112 I 

I I 
The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 

they are mferr~d from obseryati.ons made with the telescope in the ancient manne~, The Symbol ••• d~notes that th~ magne~ has 
been generall~ In a state of agI!atlOn. The Symbol (t) denotes that the register has faIled bet,!een the precedmg ~nd followmg rea~mg~. 
The Symbol " attached to a tIme denotes that the reading will apply equally well to a consIderable l'ange 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, (lxix) 

~ ~ .~~"g ~ ~ .e~] ~ Readings =(I)"Cl =(I)'1:! I 
~ ell ~ .~ '0 ~ <U ~ ~ Readings 

S .§ (I)..c:I ti ,.. .§ (I),.c: al ~ S of ,.c:.§ S s ·~O~ f s 
,.s::: .... 

~E--i ~~(I)~ ~E--i ~~~~ 
,.c: .... ~8 ~~ al ~ ..g~ 

(I)..c:I C) = 
-5~ 

of 
C)E-i Western o(l)~«S C)~ Thermo- .SE-i Western ~ (I) ~f ~~~~ Thermo-.... ,.. .~ ~ ~..sg~ 

.... ,.. o~ 0'" ..... ,.. 
t~ .; ~ ..... ,.. ~~S~ .... ,.. 

~ «s ~ «s ~ .... ~~ ~ «s meters. 
Declina- ~~~~ ~ «s ~ «s meters. 

go Declina- ='0 ~c,.. § S =- =- (I) 0 =- go .... C)~ = ..... 
~rJ.l ~a5 ~~=§ (I) 0 

~oo 
(I) 0 .... c...=S ~~S~ (I) 0 

(1)00 = 0 (I) (1)00 ~~ ~~ (1)00 = 0 (I) (1)00 (1)00 
r>i 1l I r>i 1l ,.. s:I cion. c:s~ • §.r1~E-t ,.. 1=1 .~.r1~E-i ,.. s:I ~1=1 tion • ,.. = ~Ul~E-t ;.. 1=1 .S .r1 ~ E-i CEJ Cc:s C«s ~ ~ .,.. C«s ~Gb .§; c:I o~ Ii: i . ~ c;~ ~6b :>6h (I) (I) ,.. ~ .,.. (I) 

~ >«s (I) ~,.. .,.. 
)1 )1 = ~~~ )1 > ~>~ ~~ ~~ ~ ~ ~~~ )1 > ~><s c,... «s c... «s 

o~ o~ 

Apr.21 Apr.21 
h 

Apr.22 Apr.22 
h In 0 I JI h In m h In 0 0 h m 0 I /I h m h m h In 

20'46. 15 '1 121 6013 29· 43. 4. 51 '1 uS 
0 0 

4·44 4·44 0 
6.24 45. 0 5. I 'II22 6.34 45. 0 5. 0 '11 16 

7· I 41. 35 5. 15 'II25 7· 2 45. 50 5.16 '1118 
7. 20 41.40 5.33 '1125 7. 34 47. 25 (t) 
7. 36 42.45 5.46 ' 1129 8. 8 46. 25 8.51 '1 I 14 

7'43 42. 35 6. I 'J 126 (t) 9. 10 '11 14 
9· 19 45. 10 6.20 '1 127 8.53 46. 25 9. 18 • I I 18 

9. 33 42. 55 6.40 '1126 9. 23 45. 15 g.32 'I I 15 
10. 15 46. 20 6.54 '1128 9.48 38.45 9·47 '1122 
10.23 45. 20 6,59 'II26 9. 56 39.45 10. 15 '1108 
10,37 45. 55 7· 8 ' 1127 10.25 39· 0 10.29 '1114 
10'46 44. 55 7,40 '141 S 10.41 42. 0 11. 0 '1101 
II, 8 45'45 7. 52 'I 120 1 1.28 39. 55 11.36 '1102 
11.32 .44. 50 8.28 '1116 12, 8 40.40 12,11 ' 1098 
11.53 45. 0 8.41 'II 18 12.26 44· 0 12.46 '1107 
12. 8 46. 5 S.56 'II 16 13. 16 44· 5 13. 4 '1104 
12.32 44. 15 (t) 14· 0 41. 0 13.23 '1108 
13. 6 43. 30 9· 0 '1 I 19* 14. 37 44. 55 13.36 '1107 
13.56 47, 0 2 I. 0 tl096* 15.26 46,45 . 13,48 '1 I 10 
14, 16 49. 35 15.53 45. 0 14.43 '1 109 
14.45 45. r5 16. 15 44. 50 15. 4 'Il 13 
15. 0 43. 0 16.38 43. 5 15.25 '1117 
16. 10 44. 50 16.58 43. 10 15.39 '1 114 
16.32 44. 20 17· 9 44. 35 Ct) 
16.50 45. 5 *** 21. 0 ' 1093* 
17. 32 43. 10 18. 16 43. 50 21.20 ' 1097 ~ 

IS. 2 I 42. 50 IS.32 42. 25 22. 22 ' 1095 
18.38 44· 0 19· 2 43. 30 22.48 '1100 
18.54 43. 55 19. 27 41. 50 23. 8 'log8 

19·47 40• 20 19. 38 42.45 23.29 '1104-
19. 57 41• 0 19·49 42. 0 23,43 'II 15 
20. 15 40• 5 20. 1 42.40 23.53 '1112 
20.50 42• 30 20.25 40.40 (t) 
20.58 42, 0 20'46 43. 15 
21,30 43. 0 21.22 44. 25 
21.59 44. 50 21.31 45. 35 
22. 4 44. 20 22.38 47. 35 
22.39 48. 35 23. 9 49. 35 ' 
22.53 49. 50 23.43 50.20 
2.3. I 49. 55 23.59 52. 25 
23. 6 49. 35 -------- --- ----- ------ -------
23. 15 50. 0 Apr. 23 Apr. 23 Apr.23 Apr.23 

(t) o. 0 20.52.25 (t) o. 0 '01 948 o. 0 51 '0 51 '5 

- -- ------- 0.13 51.35 O. 12 '1110 1.40 '01 977 I •. 0 53'0 52'0 
Apr.22 Apr.22 Apr. 22 Apr.22 0.36 54' 15 0.37 '1117 3. 7: '01 940 2. 0 54'2 53'0 

(t) (t) o. 0 '01 940 o. 0 55'0 54'8 0.43 53.30 0.53 '1 I JO 4. IZ '01 845 3. 0 55'8 54'3 
0.40 20.53,40 0.42 ' 1097 1.56 '0)963. I. 0 55'5 55'2 1.26 53.45 I. 7' '11 .5 6. 12: '01680 9·· 0 56'2 54'0 
0.56 54. 55 I. 0 '1100 3'45 '01 920 3. 0 57'6 56'8 1.*37 53. 0 1.38 '1123 9· 0 '01$40 2 I.. Q 48 '2 49'C 

I. 19 54· 0 1.25 ' 1095 4. 55 '01840 6. 0 59'4 57'0 2.30 50. 5 2.29 '11Z4 10. IS '01647 

1.39 55.55 1.35 ' 1099 6. 0 '01797 9· 0 59'0 56'4 2·44- 50. 20 2.50 '1129 10.39 '01660 

1.53 53,40 (t) 8.57 'OJ 692 12" 0 57'0 56'0 3. 2 49· 5 3.13 '1129 II. 15 '01650 

1.57 53.55 2. 15 ' 1104 10. IS' '01683 18. 0 51 '8 51 '0 3. 18 49' 0 3. 20 '1132 15.10 '01 760 

2. 1I 52. 0 2.57 '1103 13. S' '01 770 21. 0 50'0 50'0 3.38 48. 5 3.38 '1130 15.33 '01 760 

2.24 52.30 3.14 ' 1107 18.35 '02000 22 .. 0 50'5 50'5 3.55 48. 10 4· 4 '1135 17. 22 ' 01840 

2'43 51.25 3.34 '1106 21.33 '01 940 23. 0 51 '0 51 '0 4. 55 46. 55 *** 18. 5 '01860 

4. 12 . 48. 55 3,49 '1108 23.15 '01 960 7. 37 47· 5 5. 14 '1132 18.35 '01 900 

4~.30 49, 5 3.59 ' 1107 23.59 '01 948 8,40 46. 20 6. 7 '1135 20.15 '01 950 

5. ~4 4-7· 0 4. 36 '11 17 9·23 47· 5 6.35 '1142 20.23 '01 937 

:For the Horizontal and Vertical Forcee, increasing readings denote increasing forces. 
. 



(Ixx) 

Apr.23 
h m 

10.23 
10.52 
11.30 
11·49 
12. 3 
12. 28 
12.55 
13. 18 
13,45 
14-' 2g 
14-.4-2 
15. 13 
15.32 
15.58 
16.20 
16.37 
17. 10 
17. 22 
17. 35 
17. 54 
18.53 
Ig. 2 

Ig. 16 
Ig.52 
20. 0 
20.20 
20.5g 
21. 20 
21.56 
22. 8 
22.22 
23.20 
23.40 

23.53 
23.5g 

Western 

Declina

tion. 

o I /I 

20.4-4-. 55 
47. 15 
40. 0 
4- 1.45 
4-2. 0 
44. 30 
4-3. 10 
4-3. 50 
4- 1 • 35 
43. 35 
4-2. 0 
44. 10 
3g.50 
38.35 
4-0 . 35 
43. 0 

42.30 
4-3,45 
42 .4-0 

4-4-.40 
4-1. IS 
4 1 • 50 
4-0 . 20 
40. 15 
4- 1 • 30 
4-1. 10 
45. 0 

45. 55 
4g. 0 

4-8. 55 
50. 5 
51.4-0 
53. 0 

52. 5 
53. 0 

Apr. 2'; 
h m 

7. 20 

8.56 
g.25 

10.23 
10.4-6 
I I. 31 
11.58 
12. 14-
12.32 
13. 6 
13.30 
13.58 
14. 18 
14· 39· 
14-. 58 
15. 18 
15.38 
'I5.5g 
16.53 
17. 20 
17. 32 
17.4-6 
18. 8 
Ig.55 
20. 9 
20.58 
21. 17 
21.32 
22. 18 
22.35 
23.23 
23,42 
23.53 
23.59 

Apr.23 
h m 

• I I 30' 2 I. I 9 
'I12g 23.5g 
'1133 
' 1127 
'1138 
'1128 
' 1127 
'1122 
' 1127 
'1125 
'1128 
. 1126 
'1128 
'1 128 
'1120 
'1132 
'1131 
'I 121 
'1114-
'11 17 
'11 15 
'1 II 8 
'1115 
' 1107 
'1103 
' 1098 
'log4 
'log8 
' 1096 
'1101 
'1106 
'1112 
• I I I I 

'1115 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~ ~ > ~ 
.... (1$ .... ~ 
o~ o~ 

h moO 
Apr.24-

h m 
10. IS 
10.52 
II. 3 
I I. 16 
I 1.34-
I I. 4-6 
12. 8 
12.36 
13. 14-
14-. 14 
14-'4-5 
IS. 4 
15'4-2 
16. 16 
16'4-4-
17. J 

17·28 
18, 0 

18. 14-
18,40 

21. 0 

22.37 
23.25 
23,4-7 
23.55 

Western 

Declina

tion. 

o I /1 

20.4-4-' 0 
4-2 • 35 
4-5. 20 
43. 35 
39. 10 
38,4-0 
4-2. IS 
43. 0 

4-5. ° 
4-5. 0 
4-2 • 50 
4- 2 • 55 
4-5. 35 
4-3,45 
4-4-- 0 
4-3. 30 
44. 0 

43. 55 
4- 1• 55 
41 • 35 

(t) 
4-5. 32* 
4-9. 10 
51.25 
51. 5 
51.35 

(t) 

Apr.24 
h m 

8,4-3 
. g. 15 
g.36 
g.55 

10. 16 
10.28 
10.3g 
10.52 
II. 10 

21. 0 

22.39 
23. 4-
23. 23 
23.38 
23.53 

'1130 
'1128 
'1116 
'1125 
'1116 
'1106 
'1110 
'1108 
' 1107 
ct) 

'Iogl* 
'1100 
'1100 
'1103 
'1100 
'1101 
(t) 

h m 

Readings 
of 

Thermo
meters. 

h moo 

___ \·----11--- ---.- --- ----1-------
Apr.25 

(t) 
o. 6 20.51. 0 
0.23 51.20 
0.36 50.55 

Apr.25 Apr.25 
(t) 

O. 12 
0.37 
I. 30 
1,53 

'lOg8 o. 9 
2. 6 
3, 2 

(t) 
' 01 767 
'01800 
'01 700 
'01640 

'015g5 

Apr. 25 
I. ° 55'7 55 '8 
3, 0 58'1 58 "7 
g. 0 62 '260"8 

22. 0 54-'053"5 

_______ --1---.. ---1----1-------

1.27 
1.50 
2. 8 
2.31 
3. 6 
3.51 
4-. Ig 
5. 12 

5.37 
5.53 
6.54-
7. IS 
7. 58 
8.21 
8.38 
8.55 
g. 3 
g.Ig 

51. 0 

51.55 
50.35 
49. 50 
4-9. 35 
4-8. 15 

2. 4-
2.10 
2.23 
3,10 
3.19 
3.29 
3,38 
3.50 
4-,20 
4,57 
5.11 
5.33 
6,16 
7. 12 
7. 23 

7'4-4-
8.2g 

' 1097 
'1101 
'1 log 
'1117 
'1 u6 
'1120 
'1123 
• I 125 
'1 122 

'1 127 
'I 124-
'1130 
' 1127 
'II28 
'1115 
'1136 
' 1127 
'II30 
'1130 
'1 IIg 
"1120 
"1138 
'11 17 
"1130 
"1116 
OJ I 14-
"1102 

4. 3 
4. 20 
5.28 
6. 9 
g. 3 

'01570 
'01590 
'01530 Apr.24 

o. 0 20.53. 0 
o. 10 52. 0 
0.54- 52. 5 
I. 5 51.35 
1.37 53. 45 
1.58 52.40 
3. 7 52.25 
3.53 48.25 
4. 24- 4-g. 0 
6. 0 46.25 
6. 7 4-6'40 

6.27 ¥.35 
6·4-9 44· 5 
8. 0 47· 4-0 
8.33 46. 10 
g. 5 46.50 
g.30 4-3. 0 
9.49 35. 0 
9.53 37· 25 
9.55 40 • 0 

10. 13 4-2. 10 

Apr.24-
o. 0 

o. 8 
0.38 
I. 9 
I. 47 
2. 2g 
2.56 
3. 6 
3.31 
3.55 
4' 7 
4. 22 

+44-
4. 52 
5.52 
6.10 
6.24 
6.53 
7. IS 
7. 51 
8.14 

'11 IS 
'1 I 13 
'1 121 
'1 123 
'1136 
' 1137 
'114-1 
'II3g 

'1145 
'II3g 
'114-2 
'114-1 
'114-6 
'114-5 
'1151 
'1147 
' 1137 
"II¥ 
"1140 
'1138 
'114-1 

Apr.24 
O. 0 

I. I 1 

2.25 
3. I I 

3.4-2 
4-. 34-
6. 10 
6.38 
7· 4-1 

II. 8 
11.33 
14.4-° 
17. 10 

21. ° 
22.36 
23.22 
23.52 

'01 923 

{
'OI920 
'01 930 
'01g65 
'01880 
'01823 
'oI6g5 
'01580 
'01570 
'01500 
'01 463 
'014-+3 
'01508 
'01600 

(t) 
'01 716• 
'01 780 
'01 787 
'01 780 

~ •. (t) 

Apr. 24-
I. 0 52'551'8 
3, 0 56 '055 '5 
g. 0 59 '357 'I 

21. ° 53'352'8 

9·41 

g.5g 
10. 9 
10.25 
10.34 
10.57 
12. I 

49. 0 

4-7.4-0 

4+ ° 
4-2 • 35 
4-4-. 0 
4-6. 0 
4+ 55 
4-4-.4-5 
4-5• 10 
4-2, ° 
38. 0 

42. 0 

33.25 
3g.30 
38.20 
4°·35 
4-°.4-0 
4-4-. 25 

f5. ° 

8.53 
g. 7 
g,31 
g'4-g 

10. 7 
10.14-
10.31 

•••• 

9. 26 

9'44-
10,24-
12.40 

14" 8 
20. 10 
23.59 

'01 497 
'014-98 
'01 468 
"01500 
'01560 
'olgoo 
'02000 

The indicatio~B are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they Rre Illferr~d from observations made with the telescope in the ancient manner. The Symbol··· denotes that the magnet has 
been ~enerally III a state of agi~ation. 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. (lxxi) 

Q) ~ 
$:IQ)"d Q) 1=IQ.l"d Q) Readings ~ cl .S~'a1 Q.i cl .S~] ~ cl Readings 
'''']~ ~ · .... ro ~ ~ 

= ...c:='§ !~~= ...c:='§ Q.l...c:= <:.J = S of .,d.§ ~.§ Q.l,..t:l ..... ~ S 
~~ ~.a 

s of 
..c:: .... <:.J~~~ 

...c:= ..... ~E=~E ,..t:I ..... ~ .... 
(.)8 Western <:.J 8 ~ Q.l t~ <:.J8 (.)8 Thermo- .~8 Western (.)E-i 

~ Q.l ~d1 
<:.J~ ~Q.lt:f (.)8 Thermo-.... ~ ..... ~ .;~ ~ 1l ~ ; .~ '"' .~ '"' .~ '"' .~ ~ 

E= '" E= '" -..sg~ meters. E='"' ~..s8~ meters. 
1=1- Declina- p- S ..... g = I=I~ ~ .... <:.J~ I=I~ I=I~ Declina- I=I~ 

_,..t:I(.)p.. p~ ~.-

Q.lO Q.l 0 Q.l 0 ~~,§ 5 Q.l 0 Q.l 0 
, ~~ 

"'.: s:l _ ClJ 0 _ ..... §= ell 0 
elIr/l Q.lr/l 1=1 0, Q.l Q.lr/l ClJr/l ~~ ~~ ~Cll -;:;O=~ Q)r/l c:!O ell elIr/l ~~ ~~ 
C5~ tion. C5~ ~rIJ~E-i C5~ .~~~E-i C5~ .1=1 . ~ ~§ tion. ~I=I .§ iS~E-i ~~ .~ 2l~8 C5~ .;::: 1:: • '"' ~bO >- 1:0 c:! ;:: '"' . '"' '§b '~ 

ell Q.l o ",,::t: 0 ~ '"' c:! • '"' ell Q) Q) '"' .... , '"' 
~ 

ell ~'" >-", 
~ ~ t:C ~ ..-:. ~ ~><E ~ ..... '" ..... '" ~ ~ ~ g.~ <S > g,>-<E ~ o~ o~ C;~ ~~ 

Apr. 25 Apr.25 Apr.26 APr. 261 
h m 0 I " h m h m h m 0 0 h m 0 I " h m h m h m 0 0 

12.23 20.41. 15 I I. 41 '1 I 10 8'45 2.0·41. 0 8.27 ' '1120 
12.57 37. 10 11.53 'I1 14 9· 4 35.55 9. 15 ' 1107 
13. 12 36.30 12. 10 '11 12 9. 12 38.35 9. 23 ' 1107 
13.30 37. 55 12.25 '1116 9. 25 37.40 9. 35 '1102 
14· 0 38. 0 12'45 ' I11 4 9. 34 38.35 9.48 '1102 
14. 52 44· 5', 12.53 '1116 9. 39 38. 5 9. 55 ' 1099 
15. 18 37. 30 13. 14 '1108 9'45 38.30 10. 12 '1103 
15.45 37. 55 13. 29 '1 I I I 9. 53 40. 0 10.22 '1102 
16.25 37. 25 14. 23 ' 1104, 10. I 39. 30 10·49 '1 I 10 
16.59 40.' 0 14. 51 '1 I 10 10.33 42. 50 II. 7 '1108 
17· 3 40• 35 15. 8 '1106 10·47 42. 55 I I. 22 ' 1109 
17. 30 38.25 15.59 '11 13 10.57 43'45 *** 
18.34 38.20 16. 16 ' 1109 I I. I I 43. 0 12.23 ' 1104 

(t) 16.29 'I1 13 I 1.35 43. 20 12.43 '1131 
20. 0 42. 5 17. 11 '1114 12. 5 40.40 12.51 '1126 
20.13 41• 10 17. 30 '11 12 12.27 49. 55 13. 6 '1123 
21. 19 45. 30 17. 50 '1 I 12 13. 2 38,45 13.21 '11 12 
22. 7 50. 0 18.29 . ' 1104 13.28 37· 5 13.30 '11 I I 

22,13 49,40 19. 0 ' 1104 13.53 39. 10 13,45 '1 I 12 
22.38 51.45 19· 8 '1106 (t) 13.53 '1 I 10 
22.54 50.55 19. 21 ' 1104 17. 37 43. 10 (t) 
22.58 51.35 19. 38 ' 1107 18. 15 43. 5 17. 36 '1117 
23. I 50.,20 19. 58 ' 1104 19. 21 44. 15 19. 13 '11 17 
23. 10 50. 0, 21.25 ' 1096 20.34 43• 55 19. 57 '11 14 
23. 18 50 . .30 22: 6 'log8 21.26 44.45 21.26 '1105 
23.54 . 51., 0 22.2.3 '1100 22.32 48. 0 22.52 '1103 
23.59 50 . .30 22.27 '1102 23. 16 49· 5 23. 15 '1106 

22·44 '1101 2.3.29 50.40 2.3.34 '1112 
22.52 '1106 ' 23.59 52.25 2.3,45 '1112 

I 23. 2 ' 1107 2.3.59 '1 I16 
23. 4 ' 1104 --- ----- ----- --I-
23.59 '1 I 12 Apr.27 Apr.27 Apr. 27 Apr.27 

---- o. 0 20.52.25 o. 0 '1116 o. 0 '02075 I. 0 59'0 59'0 
Apr.26 Apr. 26 Apr. 26 Apr.26 0.55 53.25 o. 17 'I1 14 I . .37 '02015 .3. 0 61 '.3 61 '4 

o. 0 20.50.30 o. 0 '1 I12 O. 0 '02000 9' 0 62 '0 61 '0 I. 37 51. 15 0.53 'II 18 2. 17 '01875 9' 0 64'0 61 '8 
0.37 52. 25 O. 7 '1 I 1 I 2. 0 '01 942 2 I. 0 54'0 5.3'2 2. 15 50.30 I • .39 . 1118 .3. 3 '01844 21. 0 55'3 54'3 
0.56 51.35 0.39' '11 16 3.30: '01 952 .3. 2 48'45 2. 13 '1123 4. 56 : '01605 
1.28 53.30 0.54 '11 12 5·.39 '01867 4. 23 48'45 2.38 '112.3 6. 9 '01580 
2. 0 52. 10 I • .33 'I1l9 9. 20 '01587 5,48 47· 0 3. 7 '1126 7. 5.3 '01540 
2.28 53. 0 1.58 '11 16 I I. 16 '01567 6.45 46. 25 3.20 '1l25 9.40 '01560 
3. 9 51. 5 2.36 ' 1I27 12 • .37 '01590 7·.30 47· 0 .3 . .35 '1126 10. 8 '01550 
3.24 49. 30 2.'58 '1 I21 13. 7: '01537 8. 13 

I 45'40 .3.43 '1125 12·.34 '01595 
3.51 47. 50 3.13 '1120 19· 19 '01 950 9· 6 46. 25 4. 27 '1130 13.59 '01640 

4·12 47. 20 3.24 '1114 23.59 '02075 9. 14 45. 30 4.40 '1 128 17. 10 '01830 

4. 23 48. 10 4. 13 '1 I14 9.43 45,40 4. 52 '1129 19· .3 '01 920 
4. 50 46. 55 4. 35 '1121 9. 57 44. 50 5. 8 '11 27 22. 15 '02000 
5. 9 47. 50 4. 52 'II 18 10.28 46. 10 6.29 '1128 23.59 '01 980 
5.32 43,45 5. IS '1130 10.56 44. 35 6.37 '1126 
5,45 44· 5 5.32 '1125 II. I 43. 15 7. 13 'II 24 
5.52 44. 50 5,46 ' 1134 1 1.23 42. 10 7. 25 '1121 

6. 17 44· 5 6. 0 ' 1134 I 1.39 42. 25 i- 57 '1118 
6.36 44. 50 6.16 '1128 12,21 45. 20 8. 17 'II 19 

6,49 45. 55 6.30 ' 1129 12.54 39. 35 8'43 '1116 

7. 27 43. 25 7. 24 'II 17 13.3g 40. 30 g. 7 '1 log 

7·53 43'40 7· 39 '1120 \ 14·49 43,40 10. I ' 1109 
8.13 42. 35 7. 55 "I I19 16.30 43. 0 10.14 '1 I12 
8. '28 41. 0 8. 7 '1121 17. 12 43. 25 10.50 '1 I 12 

8'42 41. 20 8.lg 'IIIg 17. 30 42.40 I I. 0 'II 10 

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

April 26. The Declination and I-~ol'izontal Force photographic cylinder was' stopped from l.3h • 53m• to 17h • 36m• 



(lxxii) INDICATIONS Olt THE MAGNETOMETERS 

Apr.27 
h m 

17.40 
17. 54 
18. 2 I 
Ig. 3 
Ig.22 
20. 0 
20.32 
20.57 
2 I. 0 

21. 43 
22.37 
23. 12 
23.5g 

Western 

Declina

tion. 

o I II 

20,43. 0 
41. 35 
42. 5 
40, 10 
41. 5 
4 1 • 30 
4 2 • 55 
45, 5 
44. 10 
47. 20 
48. 55 
50.55 
51. 25 

Apr.27 
h m 

I I. 52 
12.17 
12.35 
13, 4 
14. 5 
14,30 
14,52 
15.25 
16.38 
17· 14 
17. 30 
17· 39 
17,55 
18.51 
Ig.24 
20. 17 
20,50 
.2 I, 16 

23. 2 
23,46 
23.5g 

'I log 
'11 16 
'II IS 
'1125 
'I Il4 
'I II 8 
'II 17 
'I Il7 
'I II4 
'II If 
'1 II 2 

'I I 13 
• I I I I 

' 1107 
' 1107 
'1102 
'1102 
'log8 
*** 

' 1107 
'1116 
'I Ilg 

h m 

Readings 1 
of 

Thermo-
meters. I 

~~ I~~ I ~ ~:> ~II 
o~ o~ 

h moo 

--------1. ___ ___ --1--__ 1 _____ J ___ ----

Apr.28 
o. 0 20,51.25 
0.51 52.35 
I. +3 51. 30 
2.37 4g·30 
3.20 48. 45 
3,46 49. 0 
4'43 47. 0 
5.26 46.25 
5.33 46. 40 
7. 0 45. 55 
g.56 45. 5 

10, 46 44. 15 
I 1.30 44- 0 
I I. 34 +3. 10 
12. 15 43. 0 

12.32 40.55 
12.58 40.20 
13. 23 43. 40 
13. 41 44. 5 
14· 9 41. 10 
15. I 41.45 
15.32 43.30 
Ig.18 41.20 
20.52 42.50 
22. 48 4g.30 
23. 16 52. 5 
23 . .30 52. 0 
23.59 53. 15 

Apr.28 
o. 0 

0.26 
0.53 
I. 31 
2. 14 
2.28 

2·47 
3. II 
3.21 
3.3g 
4. I 

4. 27 
4.46 
5. I 

5. 27 
5,40 

6.25 
6.38 
7. 2 

7. 38 
8.lg 
8.38 
8.45 
g.37 
9·47 
9. 55 

10. 3 
10 ... p 
11.20 
11.28 
11.54 
I2.11 
12. 21 
12·47 

'I I Iq 

'1125 
'1125 

'1123 
'l12g 
'I 128 
'1I2g 
'1133 
'11.33 
'1136 
'1136 
'I13g 
' 1137 
'1146 
'II32 
'113g 
'1136 
'114 1 

'II¥ 
'1138 
' 1134 
' 1134 
'1135 
'1I33 
'1135 
'1132 
' 1134 
'1131 
• 1132 
'J 130 
'J 132 
'J 140 
'1135 
'J 130 

Apr.28 
o. 0 '0!g80 
3. 2 '02044 
6.54 'OIgI7 
g. 44 '01g20 

13. 8: '02026 
14. 3 '01gg8 
16.30 '01g73 

{
'OI885 

21. 3 
'01 740 

23.5g '01760 

Apr.28 
I. 0 56 '0,54'7 
3. 0 57 '0156 '0 
g. 0 57 '7 55 '7 

2 I • 0 50 '050 . 8 
22. 0 50 '0150 '8 
23. 0 50 '2!50 '8 

Western 

Declina

tion. 

h mOl U 

Apr.28 
h m 

13. 10 
13.22 
13.35 
14. 16 
14. 37 
14. 58 
15.30 
18. 21 
20. 7 
21. 14 
21.23 
7-1.38 
22. 15 
22.50 
22.57 
23. I I 

23.30 
23.5g 

°1135 
01134 
°1135 
'l12g 
'1128 
°1130 
°1128 
'112g 
'1116 
'I I 13 
'1112 
'1 I 10 
'1 log 

"1 II I 
'II 10 
°1114 
'1114 
'111g 

h m 

Readings 
of 

Thermo
meters. 

hmo' 0 

--------1·------ --...... 1·----1----
Apr.29 

o. 0 20.53. 15 
0.30 53.55 
1.30 54. 10 
1.53 53. 40 
2.23 54. 5 
2.55 53. 0 
5.55 4g.20 
6. 2 50. 0 

6.12 4g.35 
7· 16 4g· 40 

'1.35 48. 30 
8. I I 4g. 5 
g.23 46.25 
g.30 4-4-55 
9.42 46. 25 
g.57 43. 35 

10. 8 42.35 
10. 13 43.25 
10.21 42.20 
10.2g 43. 15 
10.55 42.35 
II. 3 44. 0 

I 1.21 45. 0 
II.¥> 45. 0 
11.58 46.25 
12. 5 45. 0 

12.24 43· 45 
12.50 45. 15 

i 13. 6 43. 5 
13. 9 44. 0 

13.53 42. 10 
14. 16 42. 0 
14.20 4 1. 5 
14.52 46. 15 
15.32 45.20 
15'47 46. 20 
16. 5 45. 40 
16.24 48. 55 

Apr.2g 
o. 0 

0.13 
0.55 
2.23 
2·49 
3.43 
4. 30 
4.43 
6. 3 
6. I2 
6.20 
6.30 
7. I 

7· 59 
8. 8 
8. 15 
8.50 
g. 8 
g.30 
g.38 

10. I 

10. 16 
10.23 
10.30 
10.38 
10.45 
10.52 
II. 0 

11. 8 
II. 13 
I 1.20 
11.28 
I I. 38 
I 1.57 
12. 8 
J2.28 

12·49 
13. 7 

'I IIg 
'1120 
°1120 
'I13g 
'1135· 
'1142 
'1142 
'113g 
'1143 
'1152 
'Il44 
'1151 
'1147 
'1148 
'1144 
'1151 
°1152 
'1138 
° II 44 
'1160 
'1136 
01137 
' 1127 
'1138 
'114 1 
' 1129 
01134 
'1131 
01137 
'1136 
' II4° 
'1136 
'114 1 

' 1137 
'1148 
'1138 
' 1137 
°1150 

Apr029 
o. 0 

3. 0 

5. 3 
6.57 
9·49 

10.56 
12. 3 
15. 5 
16.46 
17. 26 
17.48 : 
18. 18 
Ig.13 
Ig.3g 
20. 19 
20.50 
21. Ig 
21.43 
22. 8 
22.52 
23.5g 

°01760 
'01 77° 
'01680 
'01650 
'01680 
°01720 
'01 740 
'01820 
'017go 
'01 740 

'01 760 
'01 740 

'01 720 
'01 730 
'01 7°5 
'01 720 
'016g5 
'01 730 
'01 720 
.01 745 
'01 755 

Apr.29 
O. 0 51'0 51 '0 

1. 0 51 '551 '3 
2,052'552'1 
3. 0 53 '552 0g 
6o 0 55 '353 °2 
90 0 54'152 '5 

12. 0 53 '052'0 
18.04801 48 '2 
21. 0 47 '348 °4 
22, 0 47'848 '7 
23o 0 48 °549'0 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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. (Ixxiii) 

C1i C1i .E~~ Qi C1i ~(U'1:I Q) Readings C1i C1i =(U"tt C1i .E~a:l ~ C1i Readings .... :g $ f!. 
= 

S (U..=()~ __ .S 
(U ~ ~ ::s S of S S 'a;]~ ~ S (U..= 1:) ~ S of 

~~ 
,.t:I .... ~~~.E ~E=: o£~ o£E=i ~~~.E ,.r:f ..... -5~ tJ~ 

~~~~ 
'"a~ ~(Ut:~ Thermo- tJEof ~ ~ ~ tL Thermo-

Western .~ ~ .- ~ .... ~ Western ~(U~f ~] ~ ~ .... ~ Ii: d ~,.t:Ig(U meters. .... ~ .... ~ .~ ~ .; :; 
~ '" ~~ 

_ .... tJp.. 
~- _.:::.~ S Ii: '" ~ '" ~ '" ~-Sg~ .... tJp.. meters. 

~o Declina- (U 0 ~ .... ~ s ~J3 
~ ..... go Declina- 1=10 §o ~~~~ 

1=1-
(U 0 

r.;<oil"";' 
"S~ ::s ~ 

(U 0 
(Urn ~rn o (U d 0 (U (Urn (Urn *rn (UOO (Urn 

r>i<oi/r>i'ii ~ :H~E-t ~ 1=1 .~ !S~~ ~. 1=1 
~ ta tion. Ota \,';)C1S ~~p:~ 

~ ~ tion. esta .§ !l~E-t ~I=I .S,{ !l~~ ofJ 1: ~ • ~ 0", o~ ~'" . ~ p: ~ 
t;!:)q" 

~ 
'J: ~ • ~ !V > s">.s ~ 

(U ~ {;S • ~ 1: {;S • ~ Q,.l 1Il~ ~ 

~ p..~cS ~ .... '" Co-< = )1 
~ O~ O~ ~ ~ p..lIlcS > &:l..i>cS ~ ~~ O~ 

Apr.29 Apr.29 
ml 

Apr.30 Apr.30 
h m 0 , 

" h m h m h m 0 0 h 0 I " h m h m b JU 0 0 

16.37 20.52.20 13. 14 'U39 2.26 '1130 18, 15 '01 758 
16.52 52.40 13.22 '1I51 2·47 '1140 fOl750 
17. IS 51.50 13.43 '1145 2.57 '1131 IS'46 

'01690 

17· 29 48. 10 13·49 '1149 3. 4 '1132 20. I I '01697 
17. 35 53. 5 14· 3 '1145 3. 13 '1120 2 I. 0 '01 726 

17. 39 52.50 14· 19 '1146 3.2S 'II 12 23.59 '01724 
17.45 55.30 14. 27 'J 137 3.45 '11 27 
17. 56 53.50 14. 33 '[144 4· I '1115 
IS. 0 55. 0 14. 36 '1136 4· 17 '1125 
IS. 2 I 48,40 14·44 '1142 4. 27 'Il 18 
18.35 51. 0 15.38 ' 1I 43 4. 51 ' 1124 
18.42 50. 10 16. 6 '1143 4. 59 '1 122 
IS.51 51. 5 16.17 ' 1I44 5.22 '1132 
18.59 49. 30 16.31 '1140 5.30 '1131 

19· 2 50.20 16.52 • II 44 5,44 '} 134 

• 19. 16 45. 10 17· I ;'1144 6. 0 '1133 

19.46 55.30 17· 14 ' II37 6. IS '1135 

19. 57 53.15 17. 30 '1133 6.25 '1132 
20. 0 55'40 17· 37 '1136 6.42 '1142 
20.16 53.50 17.45 ' 1137 6.50 ' 1137 
20.24 56'45 18. 15 '1166 7· I '1135 
20.31 55'40 18.40 '1I50 7. 23 '1136 
20.35 57. IS 18.50 '1148 7. 38 ' 1129 
2 I. 17 20.54' 0 19. IS '11 18 7·49 '1131 

21.39 2 I. 2. 0 19· 41 ' 1137 8, I '1128 

21.57 20.58. 5 20. 0 '1I 17 8, 17 '1132 
22. 0 55.25 20. 7 '1 121 S.26 '1130 
22. 13 57·55 20. 15 '1 121 8.36 '1131 
22. 18 56'40 20.27 '1132 8.46 ' 1127 
22.22 58.35 20.38 '1133 9. 14 ' 1I 47 
22.45 58.20 2 I. 7 '1122 9. 29 '1131 

22.57 59·25 21. 17 '1I0~ 9. 36 '1133 

23. 14 56.50 21.29 '1108 9. 54 '1128 

23. 19 57·35 21.41 '1I 16 10.15 '1 J30 

23.29 55. 5 *** 10.21 ' 1127 
23.37 56.50 22. 2 '1108 I I. 41 '1130 

23.55 54. 25 22. 16 . I I 12 II,47 '1128 

23.59 54. 20 *** 12. S 'II31 , 
22.45 . I I J I 12.22 '1136 

-** 12.34 ' 1137 
23.20 '11 15 13. 0 ' 1127 
23.28 '1 I 12 13.16 '1131 

23,47 '1127 13.29 '1131 

2.3.51 'I125 14· . I '1126 

23.59 '1125 *** 

-.--- -- ---- 16.32 '1133 

Apr.30 Apr.30 Apr.30 Apr.30 17. 27 '1131 

O. 0 20.54. 20 O. 0 '1125 o. 0 '01 755 o. 0 49'8 49'9 17,45 '1133 . 
O. 7 54'40 o. 25 '1126 2.35 '01 747 I. 0 51 '251 '0 18.23 ' 1129 

o. 14 53'45 0.36 '11 29 4· 5 '01663 3. 0 5+ .2[53.2 18.37 '1133 

0.16 54· 0 0.43 '1128 4. II '01660 9· 0 54 '4 53 '0 18,44 '1131 

0.38 53.35 0.50 'u26 4·47 '01607 2 I •. 0 45'S 46 '8 19. 23 '1128 

(t) I. 0 '1128 5.58 '01566 20. 7 '1115 

I. 0 53'49* I. 23 '1 II I 9,47 '01530 20. 13 '1 II I 

3. 0 50.25- 1.39 '11 29 12.24 '01580 20.32 ' 1107 

9· 0 35.24- 1.44- '1134 12.54 '01580 20.41 '1103 

21, 0 46• 8· 1.53 '1128 17. 15 '01 775 20.57 '1116 

ct) 17.42 '01 780 f 21.26 '1122 

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

A.pril 30. After ob, 3Sm• the photographic trace for the Declination Magnet was too faint for use. 

GREENWICH QBSEltVATIONS, 1863. K 



Clxxiv) INDICATIONS OF THE MAGNETOMETERS 

~ ~ = IV'" ~ = IV'" ~ Readings = IV", = IV'" Readings ·-40 ~ as ..... '0 Q) ~ ~ ~ .~]~ ~ ~ • .-4"O~ ~ ~ 

..=.§ 
a ~i ~E ..=.g Q,l..=g S S of ..=.§ ..=.§ ..=.§ 

IV,.ct 0 J.o 
,.ct.§ of 

,.ct ..... o~J.o .... 
..= ..... 

Thermo- Western 
~~e.s ~~t~ Thermo-oE-1 

Western 
oE-1 ~~~f! 0 8 

~~ g ~ oE-1 .~E-4 .~E-1 ~~g~ .~E-I .~E-I 
..... J.o .~ ~ ..... J.o .; ~ oIVoJ.o 
~ <IS ~ '" meters. ~ J.o ~ ~ ~ J.o ~.gg& ~J.o meters. 
= ..... Declina- =-

......... g~ = ...... ~ .... =p.. =- = '" Declina- §'O 
- .... ~p.. = '" = '" IV 0 IV 0 .g og ::s .~ IV 0 ~og~~ 

IV 0 

~~\~"I! 
~'O .gog ::s ~ IV '0 .... ::s a IV '0 

rit~ IVrn IVrn IVrJ.l IVrJ.l J.orn tion. ~rJ.l 2:: rn ~ 0 • IV ~rJ.l ~.~ 

~~ tion. ~§ 22r.iE-t ~~ .~!1~ E-I ~a °2~E-t .~~~~ 
IV 

. = . = t!)§ O§ t!)§ t!)§ . = .~ 
IV IV 'i:; . J.o IV 1:: ~ ,J.o IV IIlblll>bll '~~~ J.o IIlbll 1>", 
~ ~ ~ PlIIl tS ~ ~ p..l>c8 ~ (5~ C3~ 

IV IV o PI cS ~ ~ ~l>tS IV .... '" ~ ~ p: ~ O~ O~_ 

h 
Apr.30 May I ~!(ay I 

m 0 I II h m h ru h .m 0 0 h m 0 I /I h m h m h m 0 0 

21,31 '1120 20, 14 20.44.40 17,38 '1131 
21, 45 '1 121 21.30 45,35 17.45 '1130 
21,57 '1 125 21. 43 47, 10 18.29: '1128 
22. 15 '1117 21.53 46. 35 18.56 '1132 
22.50 ' 1107 22.13 48. 0 19. 13 ' 1129 
23.23 '11 18 22.52 48. 20 19. 24 '1131 

23.46 '1101 23. 0 49· 5 19.45 '1122 

23.59 '1106 23.59 50. 0 20. 10 '1118 

------- -------- ---- 20.43 '1120 
May I May I May I May 1 20.53 '1123 

(t) o. 0 '1106 o. 0 '01 724 I. 0 51 '1 51 '0 21. 6 '1 I 18 

o. 19 20.53.30 o. I I • I I 12 0.36 '01 736 3. 0 54'6 54-'0 21. 18 '1120 
0.30 53. 10 0.23 '11 12 I. 23 '01 710 9· 0 58 '8 56'8 22. 7 '11 17 
0.36 55.40 0.37 • I I 17 2.25: '01 700 21. 0 48 '1 48 '4 22.16 '1120 
0.51 56.50 0.40 • I 127 4. 53 '01 480 22.30 'II 17 
I. 22 55. 0 0.55 ' 1134 10. 19 '01 405 22.53 '1125 . 
1.38 56.20 I. 4 '1134- I I. 19 '014-30 (t) 
2.28 52.55 '1.23 'I 123 19. 32 '01860 23.59 '1126 

2'46 54. 35 1.42 '1138 21. 19 '01800 -------- ------- --------
2.58 54· 0 1,56 '1132 23.59 '01840 May 2 May 2 May 2 May 2 

3. 16 54. 50 2. 7 ' 1139 o. 0 20,50. 0 o. 0 '1126 o. 0 '01840 I. 0 53 '2 53'0 

3.36 50.40 2.10 ' 1137 0.58 51.40 o. 5 ' 1129 I. 25 '0181 7 3. 0 56'2 56'0 

3.52 49. 35 2.50 '1142 1.27 50.55 0.30 ' 1134 3.33 '0164-0 9· 9 60'7 58 '3 

4. 13 52. 10 2.56 '1136 I. 41 51.25 0.42 '114-1 5. 6' '01 460 22. 7 53'0 53'0 

4. 25 52. 5 3. 16 '1149 1. 53 50.30 0.56 '1138 7. 55 '01505 

4.43 48,40 3.33 ' 1129 2.20 50.20 I. 4 '1142 8. 18 '01487 
5.28 47. 10 3,43 '1132 2.39 49. 25 1.25 '1140 10. 8 '01 440 

6.58 46. 35 3.53 '1131 3.54 47. 55 1. 45 '1143 10.29 '014-20 

8.29 4-6'40 4. 20 ' 1134 5. 3 47. 20 2. 0 '1140 I 1.35 '01 427 
8.50 45. 20 4. 30 'I I 29 5.51 45. 5 2.22 '1148 13.45 '01 494 

9· 8 46'45 '*** 6.52 45. 10 2.37 '1146 19. 19 '01820 

9. 18 45. 20 5.34 '1141 7. 16 42. 50 3. 3 '1150 20. 12 '01840 

10. 16 44. 55 5.52 '114 1 7. 35 42.40 3.29 '1141 23.46 '01895 

10.24 45. 25 6. IS '1140 7.45 39.40 3.46 '1142 23.59 '01890 

10.53 45. 5 6.50 '1142 8. 2 39. 35 4· 8 '1144-
II. 5 44. 25 6.58 '1138 8. 8 4 1. 10 4. 23 '1143 
12. 3 45. 0 8. 8 '1131 8. 17 40. 5 4. 30 '1148 

*** 8.45 '1130 8. 28 40. 25 *** 
13.14 45. 10 8.59 '1132 8.37 42. 0 5 .. )0 '1148 

*** 9. 12 ' 1129 8.56 42. 0 5.45 '1150 

13.56 47· 0 *** 9· 6 44. 55 6.23 '1152 

14· 24 45'40 10.21 '1132 9. 27 44. 55 6.38 ' 1157 
*** 10.27 ' 1134 .; 9. 30 42. 30 6.52 ' 1159 

IS. 12 46. 5 10.39 '1132 9. 39 4 1. 55 7. 13 '11 54 
15,45 43. 10 *** 10. 0 35. 10 7. 35 : '11 34 
15.58 44. 30 13. 8 '1131 10. 7 38.30 8. 3 'J 140 

17· 5 41.40 13. 27 '1133 10.22 39. 30 8. 24 '1130 

17. 23 43. 15 1$.35 '1132 10.32 37·55 8.38 '1131 

17. 29 42.40 13.58 ' 1134 10.48 39· 0 8.53 '1126 
18. 0 43. 0 14. 23 '1132 10.54 42.40 9· 8 '1133 
18. 9 41.40 14·49 '1135 I I. 10 43. 0 9. 13 '1131 
18.24 42. 0 15. 8 '1132 11.33 41. 5 9. 22 '1132 
18.35 44. 15 IS. 18 ' 1134 11.59 43. 0 9,29 '1133 

18'45 44. 30 15.36 '1132 12. IS 40. 5 9,37 '11 37 
18.54 43. 20 15.54 '1136 12.42 41• 40 9.41 ' 1134 
19. 33 42. 0 16.30 '1130 (t) 9,48 '1136 
19.42 43. 0 *** 16.54 42. 50 10.29 'I I 25 
19. 59 42. 5 17· 29 ' 1127 17. 31 45. 5 10.43 ' 1129 

'fhe 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 ~th the telescope in the ancient manner. The Symbol *** denotes that the magnet has been generally in a state of ~gitati?n. The Symbol ct) 
denotes that the regIster has failed between the preceding and following readings. The Symbol: attached to a time denotes that the reading will apply e9ually 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. ' 

May 2. The Declination and Horizontal-Force cylinder was stopped from u h• 46m
• till after 16

h
• 



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

Q) Q) d<ll"d Q) d<ll"d Q) Readings Q) Q) d<ll"d Q) d<ll"d Q) Readings ';;;'0 ~ v .... '0 ~ Q) .;;;]~ ~ .,.., '0 ~ Q) 
S S C)..= ~ El s ~~~e s of S S S ClJ"= ~ El .§ of 

.g~ ..=''''' ~~f::~ .g~ ..= ..... ..= ..... 
~~ ~~ClJZ .g8 f~f::~ ~E-i Thermo-Western C)E-i 

'"' ClJ f:: c:S 
C)E-i Thermo- C)E-t Western ~ClJf::f ..... '"' .~ ~ ~ClJo,", .~ ~ ~-sg~ ..... '"' .~ ~ .; ~ ..=8ClJ ..... '"' ~-s 8 ~ ..... '"' meters. ~c:S ..... -SC)~ ~ c:S meters. ~ ~ ~ c:S 

d ..... Declina- d ..... .;g'O g s d ..... .... §s d ..... ~o Declina- d'O ~-s::1~ d ...... 
....'0 g ~ d ..... 

<II 0 ClJO ClJ 0 ClJ 0 ~W ........ =s <J.I 0 <J.I 0 
ClJrfl ClJW d ClJ Q)W ...... 0 ClJ ClJrfl 

~~ I~~ 
ClJrfl s::1 0 ClJ Q)rJ::I. ClJW ~ ... ~~ t!;~ tion. t!;§ ~2~8 t!;§ ~rIl~~ t!;§ t!;§ tion. t!;§ ~5~E-i 

;.. 
.~ ~~E-i t!;§ 'd • d i:!l~ .~ >61 -'<II 

~ 
'1:: ~ • '"' ClJ ~~ .;.. ClJ ~bOt>~ Q) Q) '1:: ~ • '"' 

~ 
1::;" • '"' ClJ ~bO 

~ ~ ~~~ ~ :l.> ~>~ ~ o~ C>~ .~ ~ ~ ~~~ ~ ~>~ ~ .... c:S ,-eo 
>- o~ o~ 

May 2 May 2 May 3 
h m 0 I /I Jo m h m h m 0 0 h m 0 , 1/ h m h m h m 0 0 

17,46 20,43,40 10.51 '1128 21.48 ' 1107 
18, 3 44,30 I I, 0 ' IJ29 22.30 'I I 1 I 
18, 17 42,35 11.13 '1125 22,53 '1108 
18.23 43. 5 11.57 ' 1134 23.59 '1113 
IS.31 41• 10 12.16 '1132 ---- ---- ------- -----.-
18.37 43• 0 12.24 ' 1134 May 4 May 4 May 4 May 4 
IS·47 4 2. 5 12.46 ' 1137 o. 0 20.51. 0 O. 0 'II 13 O. 0 '01 900 I. 0 60'0 61 '0 
IS,52 4 1• 5 (t) I. 7 51.30 0.23 '11 12 0.39 '01880 3. 0 61 '6 62'0 
18.58 4 1,35 16.39 '1123 1.52 4g· 35 I. 28 '1120 I. 4 '01865 9· 0 64'6 63'0 
19. 25 4 1• 5 17. 12 '1 123 2. I 50. 5 1.46 '1120 3. 8 '01 S37 2 I. 0 58 '1 57'5 
19.40 40. 10 17· 27 '1118 2.25 49· 5 2. 0 '1128 4. 13 '01 767 
20.21 41.40 17·49 '1116 2. 40 4g· 30 2. 13 '1130 6.17 '01 747 
20.55 41.40 *** 4. 1 I 46. 35 2.38 '1133 8. II '01680 
21.46 44· 5 18.32 '1 Il9 4. 31 46. 20 2.53 ' 1129 fOI667 
22. 8 44· 0 18.39 '1 122 4·44 45. 0 3.22 '1130 9· 17 '01680 
23. 0 48. 0 19. 39 '1 I 18 5'41 44. 30 3.36 '1 128 10. 6 '01680 
23. .3 48. 55 20. I '1120 6. 3 43. 35 4· 7 ' 1129 ILI5: '01653 
23.29 48• 35 20.5g '1 I 10 6'42 44. 20 4· 27 '1131 12.23 '01683 
23.59 49· 0 22. 13 '1106 7· 14 43. 35 4·44 ' 1129 17.48 '02000 

22.37 ' 1109 10. I 45. 25 5.27 '1128 fOI920 
22.52 '1106 44. 50 5.38 '1130 21. 0 

'01890 10.42 
23. 7 ' 1109 12. 5 45. 25 6. I '1131 23. 0 '01 910 
23. 9 '1112 12. 28 44.40 6. 14 '1132 23.26 '01 900 
23.35 '1108 13.22 44· 0 6.24 '1131 23.59 '01 910 
23.5g '11 15 13.50 44.40 7. 50 '1 129 

---- -- 14. 38 44. 25 8. 17 ' 1127 
May 3 May' 3 May 3 May 3 15. 13 45. 0 8.43 ' 1127 

o. 0 20·49· 0 o. 0 'II 15 O. 0 '018go 9. 0 65'9 63 '7 15.38 44. 10 9. 23 '1123 
0.30 4g· 35 0.21 . I 121 I. 40 '01827 21. 0 59'0 58'0 17· 7 43. 0 10.36 '1122 
0.38 50.45 0.28 '11 21 4. 33 '01558 17· 41 4 1. 35 I 1.53 ' 1124 
1.40 51.40 0.43 '1126 6.42 : '01575 . 18. 8 4 1. 30 12.3" '1126 
2.59 48.45 0.56 ' 1I27 10. 13 '01 485 18.14 40. 30 13. 4 '1 125 
3. 7 48.45 I. 40 ' 1134 12. 14 '01520 18. 17 4 1. 50 13.20 'II26 
3.29 47. 35 1,49 '1132 18.56 '01840 18.29 40. 50 14. 53 ' 1124 
3,44 47. 35 2.22 '1135 20.48 '01880 18'48 41. 0 J 5. 0 ' 1127 
5.29 45. 20 2·49 '1130 23. I I '01g13 19· 0 39. 30 15.55 '1125 
6.33 43. 5 4. 21 ' 1137 23.5g 'olgoo 19. 10 4 1. 0 16.58 · I 126 
7· 6 44. 10 5.Ig ' 1134 19.42 40. 10 17,30 '1125 
9. 37 45. 20 6. 13 '1 [34 19. 50 42. 10 18.41 ' 1124 

10. 16 44.45 6,42 ' 1137 20.16 41. 35 19. 38 '1117 
12. 15 45• 55 7. 55 '1133 20.39 43,40 20.55 '1 I 10 
13.53 45. 25 8. 6 '1133 21. 3 43. 15 21. 15 · I I I I 

15. 5 47· 5 9· 9 ' 1127 21. 20 44. 35 21.33 '1108 
15.31 45. 25 9. 23 '1125 21. 28 44· 5 22. 11 • I I I 1 
16.28 45. 10 14· 5 ' 1129 21.58 45. 15 *** 
17· 0 44· 0 14·47 ' 1129 22. 3 46. 35 23. 8 '1110 
17. 32 44· 0 15. 10 '1133 23. 0 49.40 23.34 '11 13 
18.22 42. 20 15.43 '1131 23. 7 49. 25 23.59 'II 13 
18.33 42.40 17. 19 '1132 23.29 50. 10 
18'49 42. 10 18.23 '1130 23.38 50.50 
19· 0 43. 0 19· 19 '1122 23.39 50. 10 
19. 27 43. 5 19· 29 '1122 23.59 50. 25 

I9'49 42• 30 20. 12 '11 16 ---- ------- -------20.22 42. 25 20.Ig '11 16 
20.58 43. 55 20.31 '1 I 12 May 5 May 5 May 5 May 5 
21.3'1 42. 5 20.53 '1 I 13 o. 0 20.50.25 o. 0 '1113 o. 0 'OIglO I. 0 62 '4 62 '0 
23.55 50.55 21. 16 '1108 1.25 50. 15 0.52 '1 I 18 0.34 '01860 3. 0 64'8 64 '8 
23.59 51. 0 21.2g ' 1109 2.31 50.20 1.56 '1126 1.30 '01840 9· 0 64'9 63'0 

1 

}"or tho Horizontal and Vertical Forces, increasing readings denote increasing forces. 

K2 



(lxxvi) INDICATIONS OF THE MAGNETOMETERS. 

a3 
~~ptj ~~ptj Readings a3 as ~~ptj a3 .S.a] f! a> Readings a3 '::g ~ ~ as ·~oS 05 a3 .:]~ ~ 

~.§ a .d,S 8~ ~ B .d,S of S .S E .§ of 
.g~ ~~t~ 

.d • .., 
~~~.E .d ..... C!J~ C!J;:! 

.~E-! .~ E-i ~ Q) ~ ~ .~E-! Thermo- <:.lE-! .g~ .~E-! l:!~t~ .g~ Thermo-
Western ~]g~ .; ~ Western o ~ CIl 

~ ~ 
..... ~ 

~ ~ ~~ meters. 
..... $-0 ~Q)O~ ~ ~ ~]g~ ..... $-0 meters. ~ CIl R~C!JC!J ~ CIl ~ c:I 

~ CIl 
~o -.... ~~ ~o .... ~P< filo ~..s -0:5g~ ~~ .... ~P< ~-ClIO Declina- ~'S ;:! ~ -a's;:!§ 

CII 0 Declina- ~o !l to.. ;:! E CII 0 '2's~~ Q) 0 

i:!w ~a'1 ~oo i:!rJ.2 r:z;; .... ~...; i:!oo &00 I=: 0 CII i:!0CI CIIoo r.ii ~i 
c.')~ tion. $-0 ~ ~fIl~E-4 c.')~ .~ !S r.i E-! c!:l~ 

Q) CII c.')~ tion. 
$-0 .§ ~P;;E-4 c!:l~ .~ !S~E-! CS§ c!:lCll tIl ~o p: ~o c.')~ 

. ~ • 1:1 
'i::~ • $-0 i !.> oS 

c:I 
c:I t! ~ . $-0 ~bO >~ 

Q) C!J C!J C!J Q) CII ~ c:I • ~ ~ Q) 

o~ ~ ~ ~ p..~tS ~ ~ to.. CIl ..... c:I 
~ ~ ~ p<~ tS > p..>tS ~ 

to..'" 

> o~ o~ 
~ o~ 

MayS MayS MayS MayS J\:,[ay 5 
h h m 0 I II h m h m h m 0 0 h m 0 I 'I b m h m m 0 0 

2.58 20.49. 55 2, 10 '1130 2.43 '01 700 2 I. 0 55'2 54'6 23,53 'I I 18 
3.45 49. 25 2.55 ' 1129 3.23 '01673 22. 0 55'8 55'5 (t) 
4· 2 48. 30 3.27 '1133 4. 56 '01 480 23, 0 56'8 56 '2 ---- ---- --- ----
4. 17 48,40 3,36 '1131 9· 0 '01 490 May 6 May 6 May 6 l\Iay 6 

4. 36 47'45 4· 6 ' 1I24 10. 0 '01525 (t) (t) o. 0 '01 740 0, 0 57'9 57 '5 
5.26 45. 35 4. 23 . 1141 10. 18 '01520 o. 6 20,50.10 O. 7 '1118 2. 0 '01695 I, 0 59'0 58'7 
5,35 45. 5 4. 31 '1140 IS. 9 '01846 I, 7 50.35 I. 58 ' 1134 2.33 '01687 2. 0 60'5 60'0 
6. 6 45. 15 5. I '1123 15. 41: '01823 2.23 47. 55 2.22 '1132 4· 0 '01543 3. 0 61 '9 61 '5 
7,22 45. 10 5.30 ' 1124 16. 8 '01863 2.30 48. 10 2.37 ' 1134 7. 31 '01373 6. 0 65'0 62'0 

7. 51 45,40 5.55 '1I35 2 I. 19 '01 790 3:35 46. 25 3. 8 'J 128 10.30 '01360 9· 0 6+ '2 61 '5 
8,40 43,40 6. 7 '1135 22.27 '01 790 4. IS 46, IS 3.23 '1133 14. 30 : '01 498 12. 0 62 '0 60'9 
9, IS 44· 0 6. II ' 1137 23.59 '01 740 4. 38 44. 55 3.35 '1 134 18.33 '01700 18. 0 58 '3 57'0 
9. 26 41. 15 6 . .38 '1135 4.45 45. 10 4. 22 '1142 20.+3 '01787 21. 0 57'0 56'8 

9.40 41. 25 6.56 ' 1139 5. 3 44. 30 4.4 1 '1138 22. 8 '01 795 22, 0 57 '3 57 'I 
10. 0 44. 15 7, II '1134- 5.51 45. 0 6.34 '1143 23,59 '01 763 23, 0 57'5 57 "7 
10.22 39. 55 7,30 '1138 6. If 45'45 6.39 '1145 
10.36 39· 0 7,59 '1130 6·42 45. 20 6.50 ' 1139 
10.39 fO. 25 8. 19 '1132 6.59 46. 25 7. 12 '1142 

10·47 40. 0 8.34 'I 128 7,23 45. 35 7. 28 ' 1139 
,1I, I 42. 20 9. 18 '1130 8.13 46. 55 7. 52 '1138 

*** 9. 36 ' 1124 8·4f 45. 35 8. 0 '1140 
1 I. 59 44'45 10. 7 '1136 10.39 46. 5 8.13 '1135 
12.23 42. 35. 10.25 '1126 I I. 48 45. 10 8.28 '1136 

*** 10.38 ' 1129 12.52 45. 0 9. 14 '1131 
13. 10 44. 25 10.42 '1 128 12.58 44~ 15 9. 53 ' 1134 
13. 22 43. 0 10.58 '1130 14.43 44· 0 10.35 '1131 
13.52 43. 15 11. 10 ' 1I27 16. 0 43. 35 10.51 '1132 

14· 6 4+ 55 I I. 28 ' 1127 19. 22 39'40 I I. 4 I '1130 
14.43 44.45 11.58 '1131 19. 37 40. IS *** 
15. 5 57. 20 12. 12 '1130 19.48 39. 35 15.24 ' 1129 
15,47 40. 10 12.29 '1132 20. 5 40'45 16. 2 '1131 

*** 12.40 '1130 2 I. 3 41. 55 17.46 '1128 
16.40 39. 25 13. 7 ' 1134 21.50 46. 0 18.53 '1 123 
16.52 40. 30 13.34 ' 1129 21.58 45. 55 20.20 -I 122 
17. 20 38.35 13.38 '1l31 22.30 48. 55 20.52 '11 18 
18.40 39· 0 13,46 '1128 23.50 51.55 21. 0 '1120 
18.45 39. 50 14· 0 '1132 23.59 51.50 21.56 '1105 
18.52 39· 5 14. 15 ' 1134 23.19 '1 I 10 
19. IS 39. 30 14. 53 '1133 23.59 'II 15 
19. 26 40 • 20 15.28 '1146 ------- ------- --- -------
19·44 39. 35 15.52 '1133 May 7 May 7 May 7 May 7 
20. a 41. 0 16. 13 '1135 o. 0 20.51.50 o. 0 '1 I 15 o. 0 '01 763 o. 0 58 '0 58 '3 
20. 7 40. 25 16.20 '1133 o. IS 52.10 o. 19 '1 I 13 I. 14 '01660 I. 0 58 "7 59'0 

20'46 42. 0 16'45 'Il3I 0,39 5+ J5 0.45 ' 1124 2.39 '01626 2. 0 59'3 59'9 
20.52 42. 55 16.52 '1133 I. 2 54· 0 0.57 '1122 4,50, '01500 3. 0 60'0 60'8 
21.38 4+45 17· 14 '1130 I. 12 54. 35 I. 6 '1 123 8.37 '01 423 9· 0 63'0 61 '0 
22.22 47. 35 *** 2. 6 54· 0 1. 14 '1128 11.22 '01 460 2 I, 0 52 '3 52 '0 
23. 5 49. 25 18.53 '1125 2·40 52. 10 1.25 ' 1129 15. 5 '01 723 
23. 22 50,40 *** 3.25 51. 10 1.32 '1131 18.23 '01595 
23.57 51.55 20. 12 'I 122 4. 20 49· 0 2. 0 '11 17 18.26 '01567 

(t) 20,51 '1117 (t) 2. 16 '11 16 19· 19 '01596 
2 I. 17 '1114 5. 7 48. 0 2.57 '1 127 19. 26 '01580 
21.27 '1116 5.56 44.40 3. 15 '1126 21.30 '01565 
22.20 'II 12 6.33 44.40 3.24 "Il23 21.31 '01520 
22.57 'I I 12 7. 21 46. 5 3.37 '1126 22.45 '01538 
23. 6 ' 1109 7. 59 45. 10 3.53 ' 1127 23.59 '01525 
23,16 'I I 12 8.23 46. 25 4· 8 '1135 
23.32 'II 12 8.38 46• 5 4. 25 '1133 

(t) 
The indicatio~s are take~ from the sheets.of the Photographic Record, except where an asterisk is attached to the number, iI?- which instanc;s ,t,hey are inferred from 

observatIons madew!th the te]e~cope lD the ancient manner. The Symbol.'" denotes that the magnet has been generally In a state of a~ptatIo~. The Symbol (t) 
denotes t?at the regIster ha~ faIled between t}1e J?receding and following readings. The Symbol : attached to a time ~enotes that the ~eadlDg WIll apply e,qually well 
to a conslde~ble range of tIme near that whlch 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. 

May 7. The motion of the Declination and Horizontal-Force cylinder was impeded from 4b
• 25m

• to 5h
• 7m

• 



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

=~rO =~"C! 
I 

=~"C! 
~ ~ ~ ~ Readings ~ ~ ~ =~rO Q) Readings 
S S ';:8.s ~ s ·""''02 ~ S S S .;'O~ ~ S ..... 'O.s f s 

~ ~ =' ~.Q :E E of ~~:E l3 of' 
.g~ 

.Q .... S ~.~ ~ "§~ .Q .... "§~ .g~ .g~ 
~.Q ~ =' 

.g~ Western ~E-i ~:t:f ~E-i Thermo- Western ~ ~ ~.~ ~~i:~ Thermo-
.; ~ .... ~ 

:::.Eg~ .; ;; ~£g~ .; ;; .... ~ .... ~ .... ~ o ~ 0 ~ .; ;; 
Declina-

~ ~ meters. ~ ~ 
Declina-

~ ~ ..... £~~ /:! ~ ~.Q ~ ~ meters. 
='0 = ...... ~'g § s =- ..... ~§S ='0 ='0 =- ~~ § S = ..... .... =~ =-
~rn 

~ 0 ~ 0 %rn ~rn 
~ 0 ~ 0 ~~='~ ~ 0 

~rn § . QI 
~rn. p:;~ p:;~ 

~rn. Qloo. ~rn. 

ei oi I eioi ~~ tion. 0~ ~ = ~ Q) 

~~ ~~ tion. ~~ ~!lP;;~ 0~ .~~~~ ~rn~E-1 .s t: P:; E-i J.t = C!:)~ '-E ~ • ~ '6b :> ~n C!:)~ . = . = 
~ ~ S g,~~ Q) 

~ ::r:::~ C1l ~ 'i:::; . ~ C1l 1! ~ . J.t ~ ::r::: en > en 
~ ~ ~ > g,>~ C~ C~ ~ ~ ~ ~:Z:~ ~ ~ ~>~ ~ ..... :d ..... ~ 

:z: O~ O~ 

May 7 May 7 May 8 May 8 May 8 
h m 0 I " 

h m 11 m b m 0 0 h m 0 , 
" h m h m h m 0 0 

g. 16 20.46. 25 5. 9 '1146 6.26 20.49. IS 6. 8 '1 175 23.5g '01583 
g.53 46. 0 5.23 '1138 6,40 50'40 6.54 '1148 
g.5g 46. 35 5.51 '1133 7. 21 43. 35 7. II '1148 

10. 12 46. 5 6. 7 ' 1137 7. 28 43. 10 *** 
10.35 44. 15 *** 7. 52 43,45 7. 53 '1158 
I 1.54 45.40 6,44 '1136 8. 0 46. 0 8.32 '1145 

*** 7· 8 '1 J40 8. 27 47. 30 8.38 '1147 
13·44- 44.40 7·47 '1130 8'47 47. 10 8.57 '1142 

*** 7.55 '1131 8.51 45. 35 *** 
15.40 46. 10 8. 2 '1 128 9· 0 4 1. 55 g.26 '1143 

*** 8.32 '1 126 9. 36 45. 5 9·44 '1150 
16.15 43. 50 8.58 '1128 9'4° 45. 55 g.54 '1147 
I6.5g 47· 5 9. 23 '1 124 9'43 44. 35 10. 2 '1133 

17. 37 44. 30 10. 0 '1125 9. 51 45. 10 10. 9 '1I41 
Ig.10 40. 25 10.21 ' 1129 10. 0 43,40 10. 17 '1132 

19. 25 41. 0 I I. 15 '1123 10. 10 44.40 10.24 '1136 
20. 10 .3g. 5 I I. 43 '1 J 24 10.23 45. 0 10·.37 '1135 
20.5g .39'45 J 2 . .33 '1 122 10.30 43,4-5 10·4' ' 1137 
2 I. 4 38.50 14· 42 '1'126 10'44 43. 30 10'45 '1130 
22. 18 45. 35 14. 57 '1128 10.59 44. 30 10.51 '1136 
23.45 51. 0 15. 7 '1 127 II. 7 46. 35 II. 0 ' 1137 
23.51 52. 5 15.58 '1130 I I. 23 47· 5 I I. 7 '1146 
23.5g 51. 15 16.53 ' 1127 I I. 30 50. 0 1 I. 14 '1142 

17. 20 '1132 I I. 45 47. 25 I 1.30 '1149 
18,58 '1135 I I. 57 42. 20 *** 
20. 17 '1 131 12. 12 42. 15 I 1.53 ' 1137 
21. 7 '1 J 24 12,25 .36.30 12. 9 '1146 
21.22 '1124- 12.32 .37. 25 12.33 '1 I) 0 

21·47 . I I 18 12.38 35.35 12.48 '1153 
22. 7 '11 16 12.40 .35,40 12.59 ' 1097 
22.38 '1 I 10 12.43 35.55 13. 13 '1088 
23. 5 '111 2 12'46 33.50 13.23 ' I099 
23.22 '1 I 10 12.52 36.55 13.27 ' 1099 
23,45 '1 I 12 13. 3 28.55 13.32 '1106 
23.48 '1114 13. 16 27· 5 13.41 '1102 
23.59 'I II4 13'48 34. 10 13·47 '1106 

---- ---- 14. 36 41. 0 13.53 ' 1104 
May 8 May 8 May 8 May 8 15. 0 36.35 14' I .'11 14 
o. 0 20.51. 15 o. 0 '1114 o. 0 '01525 I. 0 55'9 55'0 15. 6 38. 10 14. 13 '1120 
0.15 52.50 0·49 'I 122 1. 8 '01620 3. 0 58 '2 57'8 15. 14 36, 5 14,21 '1120 
0.24 52. 10 (t) 1. 10 '01653 g. 0 61 '7 58'8 *** 14. 25 ' 1127 
0.43 53, 10 I. 0 . I 127* 2.22 '01630 21. 0 51 '6 51 '7 15.51 36, 10 14. 32 'II 2 I 
2.16 50.55 I. 28 '1128 4. 27 '01 473 *** 14. 51 '1136 
2.25 - 51.30 1.55 '1132 7. 20 '01360 16.20 38. 0 14. 55 '1130 
2.33 51. 0 2.41 '1150 7. 58 '01360 16.24 42. 25 15. 17 '1142 
2.3g 51,40 2·47 '1158 10. I I '01320 16.29 37.40 *** 
2.53 51.20 2.58 '1158 11·47 '01360 16.38 37· 5 15.58 '1128 
.3. I 53. 0 3. 2 '1166 12. 3 '01340 *** 16 • 7 'II2g 
3. 8 52.10 3. 14 '1170 12. 18 '01330 16.51 39.45 16. 9 '1142 
3.23 52.35 3.43 '1152 12.33 '01300 *** 16. 12 ' 1124 
3 • .38 50.55 3.53 '1158 12.58 . '01320 17· 7 37.45 16. 16 '1128 

3,43 52. 5 4· 5 '1156 14. 33 : '01 460 17· 27 43,45 16.35 '11,30 

3.57 51. 0 4· 19 '1156 15.45 '01526 17- 30 38.50 *** 

4. 13 50.30 4. 53 '117 1 18.56 '01 703 17.45 40. 10 16,49 '1128 

4· 17 51.20 5.12 '1176 Ig.53 '01680 17. 52 36. 5 17· 0 '1133 

4. 23 50.50 5.34 '1170 fOl680 18. 18 44. 10 *** 
21.56 

5.16 50.25 5.53 '1174 '01575 18. 23 41• 50 17. 28 'II28 
6. 5 51. 5 6. 0 '1170 22.57 '01600 18.28 43• 35 17· 37 '1116 

*** 

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



(!xxviii) INDICATIONS OF; THE ;MAGNETOMETERS 

>, 

a) 
dQ)'1:! <U =Q)'t:l ~ Readings 'aj aj I d Q) 't:l aj .S~] ~ aj Readings aj .~ '0 ~ tV ·P'"4o~ a.i 

··~O Q,) • 

..= .S ,.d.S ~~ ~E ..= .§ ~~ ~ ~ S of S ,.d'§ 
Q),.d C) ~ ..= • .§ Q),.d 0 =' S of 

]~ Thermo-
,.d .... ~~Q)g ~~~~ .g~ .SH Western 

.SH ~Q)~e .SE-t ~Q)f::~ oE-t Western oE-t oQ)t= .sE-t Thermo-
~ ~ ~ ~ ~ ~ ~ ~ meter!>. .... ~ .~ ~ ~~g~ ~ ~ ~~gE> .... ~ 

~~g~ ~,.doQ) ~ = ~ = meters. 
= ~ d = d~ ~gp. = = fB'O ~dP. 

~~ Declina- Q)'O ..., .... =' S Q) 0 
~ ..... ='S 

Q)'O 
*~ Declina- ='0 .g ..... p s ~'a =' ~ §'O 

~...s ~C/1 d 0 Q) ~C/1 ~C/1 ~~ ~~ ~C/1 
~~~~ 

~C/1 Q)OO ~~ 
O§ tion. 0= .§ ~~H O~ .S ~~~ o~ ~ d tion. ~§ O~ .S ~~E-t ~ = • Q) 

~~ >~ 0= t!:l= • d 
>~ = 1: ~ . ~ .~ 1: . ~ ~bO Q) 

~ 
~ ~ . ~ Q) Q) .Q) 

~ ~ 
1: ~ . ~ Q) 

~ ~~cE ~ ~ p.p. cE ~ c...~ ~~ ~ ~ g.~ oS > p.>cE ~ ..... = ..... = 
~ O~ O~ o~ 

May 8 May 8 May 9 May 9 
h m 0 I 1/ h m h m h m 0 0 h m 0 I il h m h m h m 0 0 

18.34 20.41. 50 17.46 'J I21 15.37 20.43. 0 10.19 '1126 
18.39 44, 5 18. 0 '1122 15,45 43. 50 I I. 7 '1128 
18,43 4 1,55 18, 6 'II 18 16. 16 42, 10 I I. 16 ' 1129 
18·47 44. 30 *** 17·44 42. 10 11.56 '1125 
18,52 43. 5 18.35 '11 19 17. 51 40'45 *** 

*** *** 17. 58 42. 0 13.52 "1126 
19. 33 43. 0 18.58 ' 1124 18, 12 39· 0 14· 8 ' 1127 
19.48 41. 10 *** 18.30 43,45 14. 16 '1126 

*** 19.45 '1118 18.36 .43. 0 14.40 ' 1129 
20. 0 4 2. 20 20. 4 '11 18 18,45 44. 25 *** 
20, 10 40.40 *** 19· 5 42. 25 15,46 ' 1129 

*** 20,43 'J I 10 19. 15 4 2. 50 16, 10 '1126 
2 I. 0 43,45 21. 0 '1117 20.22 ,41. 45 16.52 '1130 
2 I. 17 47. 35 2 I. 4 ' 1107 20~30 43. 0 18. 15 '1128 
21.22 44. 55 2 I, 10 '1116 20.46 42. 50 18.28 '1131 

*** 2 I, 15 ' 1107 2 I. I 43. 30 19. 27 ' 1127 
22.32 47, 0 *** 21. 16 42.55 19'45 '1 128 
22.35 48. 35 2I~ 46 "1104 21. 51 44.40 20.45 '1125 
23. I 48, 10 21.57 "1105 22.23 45. 10 21. 8 • I 121 

23,40 49'45 22.15 '1102 22·47 47. 50 21. 43 '1119 
23.53 49,10 22.20 OJ 105 23. 0 47.40 (t) 
23,59 49.40 22,28 "1102 23. 10 4 8. 25 23,45 "1116 

22,42 "1101 23.20 48,20 23.59 '1118 
23,23 "1106 23.24 49· 0 
23.28 "1105 23.59 49· 0 
23.41 "1110 ---- ----

(t) May 10 May 10 May 10 May 10 

-- o. 0 20·49· 0 o. 0 '1118 o. 0 '01850 9· 0 60'4 60'0 

May 9 May 9 May 9 May 9 I. 3 48. 35 0.21 '112 I I. 53 '01 780 21. 0 54'0 53 '1 
o. 0 20.49.40 (t) 0, 0 '01583 I, 0 56 7 56'8 1.37 49. 25 0.32 '1120 5.30 '01 720 
0,34 50.30 0.27 °1108 I, 41 '01540 3. 0 59'6 60'0 I. 53 48. 20 0.57 'I 121 8.51 '01630 

0·44 49. 25 0,47 'I I 18 3. 19 '01397 9· 0 63'5 61 '9 2. 0 48. 50 I. 31 '1 128 10.25 '01613 
I. 2 49' 10 I. 0 '1112 3.57 '01 423 22'45 56'5 56'0 2.42 48. 5 1.48 ' 1124 12. .3 '01650 
1. 13 50. 0 I. 4 'I I 19 6.34 '01 440 4. 12 48. 5 2.21 '1131 17· 0 '01857 
I. 44 49' 10 1.30 ' 1124 10. 9 '01390 4. 52 46. 55 2.38 ' 1129 2 I. 19 '01 720 
1,53 49. 50 1.40 ' 1124 12. 15 '01 470 5. 6 47· 0 3,48 ' 1134 23.59 '01 750 
2. 8 4 8. 55 2. 0 '1131 18.58 '01820 6.39 44.40 4· 0 '1133 
2.30 49· 5 2.33 '1132 20.25 '01844 7· 5 45. 0 4. 37 '1140 

3.33 47. 20 2.56 '1136 22.45 '0181 4 8. 2 44. 50 4'48 ' 1137 

4. 34 46. 55 3. 8 '1143 23.59 '01850 8.28 46. 0 5. 8 '1140 

5. 13 44. 20 3.22 '1136 8.58 44. 35 5.31 ' 1139 
5.30 44. 25 3.35 '1138 9· 0 46. 5 5,47 '1144 
5.39 ,43. 35 3,48 'I J33 9. 52 46. 10 6.35 '1143 

5'46 44. 10 4· 8 "1134 9. 58 46.40 6,43 '1144 
5,58 43,40 4- 22 "1136 10.23 45. 35 7· 8 '1142 

7. 20 45. 0 4. 28 ' 1134 12.43 45.40 7. 58 '1141 
8.33 45. 25 4. 54 '1136 13. 0 45. 50 8. 9 '1144 

9· 17 46. 35 5. 5 "1134 13. I I 44. 30 8,46 ' 1139 

9. 59 45. 0 5.23 ~I 139 13.24 44. 15 9· 0 '1138 
10. 12 45. 30 5.39 "1136 13.33 45. 0 9.45 '1136 
10.35 44. 35 5.50 "1138 14· 4 44. 50 10,26: ' 1139 
11.27 45. 25 6.24 ' 1139 14. 30 43. 50 II. 7 '1133 
12.13 43. 55 7· 0 '1135 14. 39 44. 10 I 1.29 '1136 
13. 8 44. 50 7. 20 '1136 15. 9 43. 0 I I. 44 'II3S 
14. 35 44· 5 7. 51 '1132 16.22 42.40 12. 17 '1136 
14,43 45. 0 8,40 'I 128 17· 8 41. 20 12.25 '113{) 
15. 0 43. 10 9· I ' 1129 17,25 4 1. 35 13. 0 '1136 
15.24 44.40 10. I 'J 128 18. I 41. 0 13. 15 ' 1134 

The indicati0D:s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are Illferr~d from obser~ati?n8 made with the telescope in the ancien~ manne~. The Symbol *.* de!l0tes that th~ magne~ has 
been generall! III a state of agI~atlOn. The Symbol (t) denotes that the register has faIled betw:een the precedmg ~nd followmg rea~mg~. 
The Symbol. attached to a tIme denotes that the reading will apply equally weH to a conSIderable range of tIme near that whIch IS 
recorded. .A brace denotes that at this time tho curve of the Vertical Force was dislocated, and the difference of the numbers included 
by the brace shows the amount of the displacement. 
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d oJ .S ,*"g ~ oJ .S '* 'N ~ oJ Readings 
~.~ 

oJ .~ '* ~ oJ oJ .S~] E ~ Readings 

S S Q)~t)", S S of S ~.S s 
e~~.a ~e:; 3~ ~.a 

o..c: t) '" Q)~ 0 = of 
~ ..... ~ ..... ~ ..... 

Thermo-
~ ..... ~~~~ f~~~ 

~ ..... 
oE-l Wt:stern oE-l ~Q)~f '" Q) '" f 

oE-l 08 Western oE-t oE-t oE-t Thermo-
.; ~ .; '" ..... '" .; ~ .~ '" .~ s.. ~ Q) '" r.. .~ ~ ~~ ~ t ..... s.. 

-;~g~ ~ ce '~-sg~ meters. -~g8. ~ ro meters. 

~~ 
Declina- =~ ='0 _ .... §S =- =~ Declina- =~ ~~§5 =- .... 0s::.. =-Q) 0 ........ = S Sloo 

Q) 0 .. ~J5 
Q) 0 Q,l 0 ca~§§ <11 0 

~~ = 0 Q) ceO Q) ~oo ~~ 
Q)OO Q,loo <1100 

~!I;l C5~ tion. . §~~E-t C5~ .~~~E-t 
~ ... tion • C5~ .§ t:~E-t s.. = ~ = 

{!)fJ ~fJ 
Q). 

{!)~ ..3 ~~E-t 
~6b ~6b ~ce C!:)ce 

Q) 
~ ~ a~.£ ~ 1:: '" • '" Q) ~ '" ce • '" ~ '" ce • '" Q) 

~ > i!p.-cS ~ C;~ O~ ~ ~ P,P::cS > p,>.£ ~ 
.... ce .... e<: 
0::8 O~ 

May 10 May 10 
h 

May II May II 
b m 0 I 1/ h m m h m 0 0 

h m 0 I // h m h m h m 0 0 

18.28 20.42. 50 15.32 · 1133 13.37 20.38.35 12. 19 '1141 

18.39 41 • 50 17· 0 '1 135 13,49 4 1. 0 12.41 '1144 

18.56 42. 10 17.46 · I 136 14· 9 41.25 12.48 '1138 

19. 20 41. 5 18.24 '1132 14. 26 39· 0 13. 8 '1145 

19. 26 41.40 18. 47· · I 134 15. 7 39. 10 13.30 · 1134 

19.40 40. 50 *** 15.29 39. 55 14· 7 · 1136 

20. 6 4 1. 25 20. 4 '1132 15.37 40.50 14. 13 ' 1134 

20. 16 41. 0 20. 16 'J 133 16. I 40. 0 14. 54 '1128 

20.23 42. 5 20·47 ' 1129 16. 12 40.45 IS. 13 '1131 

20.31' 41. 30 21.40 '1126 16.28 39· 5 15.23 '1130 

20.41 42. 5 *** 16.31 39. 30 15.34 ' 1134 

"20.51 41.40 23. I ' 1129 16.52 38. 20 15.39 '1132 

21.28 45. 0 23. 22 ' 1127 17. 28 38. 5 16. I I '1136 

22. 14 45• 25 23.40 · 1132 18. 0 40.40 16. 23 ' 1134 

*** 23.53 '1126 18. 7 39. 35 16.34 '1136 

22.58 47. 55 23-.59 '1125 18. 10 42. 5 17· 19 '1131 

23. 2 48.45 18. IS 39. 55 18. 0 '1130 

23.27 48.40 18. 18 4 1.40 18. 7 '1128 

23,45 50 •. IS 18.32 40. 20 18. 10 '1132 

23.59 50. 10 18.52 40.40 18.23 '1130 

---- ._- 19· 0 43. 0 18.33 ' 1129 

May II May II May II May II 19·44 41• 5 18.52 ' 1129 

o. 0 20.50.10 O. 0 '1 125 o. 0 '01 750 I. 0 57 '7 57'0 19. 54 43.50 19- 6 '1131 

o. 18 50. 5 o. 19 · 1123 4. 50 '01520 3. 0 59'8 58 '5 20.20 42. 20 19. 22 · 1130 

I. I 51.50 0.32 ' 1124 8. 0 '01506 9· 0 60 '7 58'0 21·44 45. 0 19- 28 '1 127 

I. IS 51. 30 0.43 '1128 10.55 '01545 .2 I. 0 55'6 55'0 22. 12 47·4° 19.41 '11 27 

1.38 51.55 I. 24 ' 1129 16.35 '01 720 22. 18 47. 50 19. 51 ' 1129 

2. 2 51.30 I. 48 ' 1137 {'O172O 22.38 50.50 20. 19 '1125 

2. IS 51. 5 2. 7 ' 1134 
19. 10 '01600 23.23 51. 45 20.39 '1126 

2.24 50. 0 2.21 '1141 2 I. 4 '01570 23.59 51. 50 20·44 ' 1124 

2.27 50.55 2.42 '1 i46 (t) 21.30 '1122 

3. 0 49. 10 2.53 '1142 23. 10 '01510 21.48 '1126 

3.24 48. 50 3. 9 '1148 23.59 '01506 22.48 '1117 

3.35 48. 10 3015 '1147 23. I '1119 

3.51 46. 25 3.30 '1155 23.23 '1120 

4. 28 47. 30 3,44 '1151 23. 25 '1122 

4. 32 48• 10 3.59 · 1153 23.40 '1117 

4. 59 45. 10 4. 14 '1152 23.59 '112 I 

5. 5 46. 50 4. 20 '1156 - ---- -------
5.24 46• 0 4. 23 ' 1154 May 12 May 12 May 12 May 12 

5.38 47· 5 4. 30 '1157 o. 0 20.51. 50 O. 0 '1121 O. 0 '01506 I. 0 56'9 56'2 

6.29 45. 55 4.42 '1150 o. 6 51.55 0.30 '1 I IS 0.39 '01 490 3. 0 58 '9 56'4 

7. 22 45. 25 5. 0 '1152 0.16 51.20 0.40 '1 122 1.56 '01510 g. 0 59'5 59'0 

7'40 46. 0 5. 8 '1148 0.30 53.20 I. 23 '1 I 15 5.54 '01 444- 21. 0 57'8 56'5 

7. 50 45. 20 5.20 '1148 0.54 53. IS I·49 ' 1124 9. 24 '01 463 22. 0 58'2 57 '0 

8. I 45. 30 5.36 ' 1157 I. 45 54.40 2. 6 '1 I 14 rOI453 23. 0 58'9 57'6 

8. 18 45. 6. '1146 'I.5g 52.35 2.30 '1132 
12. 7 '01340 

0 I 
g.32 47· 0 6.25 '1150 2.16 54· 2S 3. 0 'II 17 13.27 '01320 

II. 7 45. 50 6,40 '1149 2.26 53.45 3.45 ' 1139 13.56 '01227 

I I. IS 47. IS 7· 14 '1 lSI 2.31 52. 5 4. 16 '1 I I I 15. 10 '01322 

I 1.37 45. 35 7·47 '1140 2.53 51.25 4- 32 ' 1134 18. 15 '01375 

I 1.56 45. 50 8'40 '1145 3. 7 51.55 4.48 ' 1124 20.45 {'OI350 

12.20 44· 5 9· 0 '1144 3.16 53. 0 5. 8 '1 124 '01245 

12.30 45.40 9.40 '1146 3.30 52. 10 5.25 '1128 21.33 '01240 

12. 42 44. 25 10.53 '114.3 3.52 52. 5 5.35 '1135 23.27 '01215 

12.52 4 1. 30 II. 9 '1153 4· 6 49. J5 5.41 '1132 23.59 '01210 

13. 9 42. 25 I I. 27 '1147 4. 20 50.50 6.22 '1133 

13. 23 39. 35 12. 0 '1146 4. 38 48. 5 6.43 '1141 

For the Horizontal n:111 Vertical Forces, increasing readings denote increasing forces. 



(lxxx) INDICA.TIONS OF THE MAGNETOMETERS 

Q) Q) =ClJrd Q) .S~] ~ Q) Readings Q) Q) =Q)rd Q) =ClJrd Q) Readings 
S .::l.S 

.~ (5 .B as 
..= .9 .::I.§ of s S 

.... 'O$Q) 
S .... ]~ ~ S Q)..=a~ Q)"Q a ::I CIJ"Q a ~ of .c: ..... e~~E 

..cl ..... .::I .... e~~B "Q ..... ~~~E -5~ a~ • ~ E-! .~E-4 ~~~~ aE-! Thermo- at-t aH at-! Thermo-
.~ ~ Western ~ ~ ~Jig~ ~~ o CI) ~ '"' .~ ~ .~ ~ Western 'j;; '"' .~ CIJ ~ e .~ ~ ~ CI) ~ E 'j;; ~ 
s:l,s s:l ell =~ ~-588. s:l~ meters. s:l~ =..:: _-5a~ ~...c:::aClJ meters. 

Declina- ClJO 
_ .... =Po 

'C\1'E§~ Declina- ~' .... § S s:l- .... =Po !i3'O CIJ 0 ~ .... =' S CIJ 0 CIJ 0 CIJ 0 CIJ 0 CI) 0 ......... ::IS 
CIJ</1 ~II.) 2:: 00 2::11.) ~~ ~i 2::

w ~II.) 2::11.) ~II.) 

';
01

1"'01 ~~ 
c 0 CIJ >=l 0 ClJ ~ 0 • CI) 

tion. C!)§ ~!S~E-t C!l= .~ lS ~~ C!)§ C!)§ tion. C!)§ o UJ • E-1 
\.!)~ '-'§ • = • c .~ ~~ ~ .~ lS~E-t ::dgbf>§: 4': t! ~ . =-- P::lbO I>bO CI) CIJ ..... ~ . ~ CI) 

~ g,1>~ 
CI) CI) 

~ 
""';. • $.oc 

~ ~ ~ ~ p..~~ ~ ~ .... eIl '.':I 
~ o p..P::l.£ ~ > g,1>.£ .... ~ <,.; ~ 

O~ Cl~ ~ O~ O~ 

May 12 Mayl2 May 12 MayI2 
h m 0 I /I b m h m b m 0 0 b m 0 I II h m b m h m 0 0 

5. 22 20.48.45 6.55 '11.37 Ig.55 20.45. 5 23.59 '1°95 
5·.34 47. 20 7. 10 '1 139 20. 14 44. 15 
6. 7 47. 30 7· 19 '1136 20.22 42. 30 
6.15 46'4° 7. 38 ' 1137 20.28 43.45 

tit 

6. 18 47'45 7·47 '1141 21.3C 45. 20 
6.30 47. 35 7. 55 • J 137 *** 
6.51 46. 25 8. ° '114.2 22. 18 49. 20 
7. 15 47· 5 8. II '1138 *** 
7. 5 1 46. 30 8.23 '1142 22.56 53.50 
8. 4 45. 0 8. 49 '1133 23.30 54. 10 
8.26 44.40 g. 8 • 1132 23.59 56.50 

8'46 4 1. 15 9. 36 '1131 - --'--.- ------- ----
8.59 .39' 5 9·47 '1135 May 13 MaYl3 May 13 May 13 
g. I 4 1. 30 10. I I 'II36 o. 0 20.56.50 o. 0 'log5 o. 0 '01210 O. 0 60'0 57 '3 

9· 19 43. 10 10.32 '1130 o. 7 57. 20 O. 4 ' 1096 0.30 '01220 I. 0 60'6 58'8 

9. 33 42. 30 10·47 '1130 0.37 53.35 0.16 ' 1107 I. 55 '01283 2, 0 61 '7 5g'2 

9'47 44. 20 10,.55 '1133 0.55 52.25 0.30 ' 1107 2.24 '01280 3. 0 62 '1 59'6 
10.15 45. 10 I I. 4 '1133 I. 0 53. 15 0.40 '1102 .3.45 '01360 6. 0 63 '1 60 '1 

10'45 44· 5 II. 9 '1130 I. 37 53.35 0.52 ' 1104 4. 35 '01370 9· 0 62'6 60'2 
10.59 45. 10 I I. 18 ' 1134 2.25 51. 5 I. I ' 1109 5.38 '01 440 12. 0 60'g 58'0 
I I. 43 45. 0 *** 2.38 51.40 I. 45 '1126 8.14 '01 448 18. 0 56'9 55'7 
11.54 45. 35 I 1.57 ' 1134 2.55 50.25 2. 0 '1120 8.34- '01 430 21. 0 55'0 54'5 
12. 9 43.45 12. 15 '1132 .3,42 49. 55 2.36 '1119 8.53 '01 426 22. 0 55 '7 55'0 
12. 31 44-. ,)0 12.38 '1140 4. 16 47. 55 2.55 ' 1129 g. 10 '01340 23. 0 56 '1 55'8 

12'46 43. 25 12.53 '1134- 4. 39 48'40 .3. 6 'I 125 g.20 '01365 
12.58 42. 0 13.24 'I 132 5. 5 45. 5 .3.22 '1131 9. 27 '01350 
13.22 50.55 13.33 'I 138 5.15 44. 35 3.36 '1131 g.37 '01360 

13.54 38.40 13,44 • I 137 5.23 40. 0 3.53 ' 1139 9.48 '01350 

14· .3 40. 20 13.59 '1128 5.32 42. 0 4. 37 '1123 10. I '01367 

14· 7 39' 5 14· 7 ' 1129 5·44- 40. 55 5. 8 • 1136 10.27 '01364 
14· 14 4°' 5 14. 21 '11 23 5.56 42. 55 5.12 '11.36 I I. 23 '01407 
14. 21 4 1. 35 14· 24- '1126 6·44 44· 0 5.20 ' 1139 I 1.57 '01 4°° 
14. 30 4°' 0 14· 29 '1120 6.58 46, 5 5. 2g • I 138 14. 38 '01500 

14. 52 40. 55 -lIt** 7. 10 46. 25 5.40 '1149 IS. 20 '01 4080 
15. 4 42. 50 14. 55 '1 123 7.45 43. 25 6. 3 '1124 16. 23 '01580 
15.55 43. 5 15. 2 '1126 8. 7 43. 5 6.20 '1120 16.55 '01586 
16. 2 4 2. 5 *** 8.18 38. 10 6.40 '1132 18.30: '01 713 

16. 10 42. 30 16.37 ' 1127 8.35 45. 0 6.45 'l12g 20.10 '01 752 

16.34 40. 10 16·44 ' 1129 8.42 58.25 6.57 '11.31 23.46 '01 720 

16,41 4 1. 55 16,48 'I 127 g. 4 2g.20 7. 10 '1128 23.5g '017JO 

16,47 40. 20 *** 9·I4 38.35 7· 17 · 1133 

16.58 4 1. 35 17.43 'II 22 9. 20 36.45 7· 27 .] 1.30 

17. 12 40. 5 18. 3 '1122 g.26 40. 50 7.43 '1132 

17. 16 4 1. 25 18. I I '1124- 9· 39 .33.50 7· 48 '112g 

17. 26 .39'4° 19·.35 .] I I I 10. 14 43. 0 7·54 '1130 

17. 31 40. 35 Ig.57 '1115 10.39 39· 5 8. 8 ' 1127 

17'46 . 38. 40 20. 16 'I I 1 I II, 0 41. 5 8,Ig 'II 13 
18. 0 40,25 20.23 '1114 I I, 10 40. 35 8.28 '1126 
18. 6 39. 55 21. 0 '1114 I I. 22 42. 50 8.36 '1 I 24 
18. 14 41. 50 21.40 'II 15 11.37 4°· 0 8,45 '1143 
18.37 43.30 21.53 '11 17 *** 8,58 '1108 

18'42 42, 20 22. 0 \'1 1I5 12. 15 37. 55 g.12 'I 138 
18.53 42. 0 22. 8 'II 18 12.37 38.40 g.23 'l12g 
Ig. 2 40. 0 22,22 '1114 12. 48 41. 5 g.31 '1110 
Ig. 16 42'45 22.32 '11 18 Ct) 9'49 'IlIg 
Ig.22 42. 25 23. I 'II 12 13.26 38.50 10. 6 '11 16 
Ig.30 44. 55 23. 12 '1102 13'45 37. 55 10.23 '1103 

19·4° 44' 0 23.31 ' 1097 13.59 40, 0 10.35 .] 104 

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 !WYAL OBSERVATORY, GREENWICH, IN THE YEAR 1868. (lxxxi) 

~.§ ( 
<l.i =cv"d <l.i = ::Ll-o <l.i I Readings <l.i <l.i =CV"d <l.i .S,* 11 ~ <l.i Readings 
S '~o~ <l.i S ''':g * ~ S of S S ·~o~ ~ S <:.>..Q ~ ~ S of <:.>..Q ~ ~ ~~ ~ a .gH I-t~!:: .... rg~ ~iJ::~.e ~ ..... '5H .gH ..Q ..... 

~~!::1;j 
~ ... 

Thermo-<:.>8 , Western ~cvoe ~ cu 8 ~ <:,)8 Thermo- Western ~]St 
<:,)8 <:,)E:-1 

..... I-t ..... I-t .... I-t ..... I-t ..... I-t ..... J.< ..... I-t o ::Ll 0 I-t 'r; ;; 
~ ~ ~ ~ ,.Q <:,) cv ~ oj ~..o<:,)cv ~ oj meters. ~ ~ ~ c:S ~ c:S ~..Q<:,)cv meters. 
= ..... Declina- s:I- ].::§S" = ...... ...... =0.. = ...... =- Declina- =- S.::g~ =- .... =0.. = ..... 
cv O cv 0 <:.> 0 ~'S;:j§ ~J3 ~~ cv 0 Q) 0 ..... ~;:j§ cv ° 
Q)if.J. Q)OO = C cv <:.>00 

~il~;i 
cvif.J. = 0 ;:j $ Q)OO Q)if.J. 

~;il"'i I-t = tion. J... s:I ~rnFi8 ~ra .~ $S~8 CSra J... = tion. ~fJ ~$S~8 CSra .@ -e~~ ~fii O~ d~ '5::~ • J... t:ci~o>§. dc:S t:ci ~ > 6b Q) CI.I Q) t r-. • ~ Q) 

~ )l '5:: ~ • J... ::Ll t: ~ . J... Q) 

~ ~ ~ 0..P::~ ~ ~ ~><2 ~ ..... ~ ..... c:S ~ ~::t1<2 ~ ~ 0..><2 ~ .... COl ..... c:S 

O~ O~ 0);1 O~ 

May 13 May 13 MaY l 4 
I 

May 14! 
h m 0 I " h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

14. 12 20.39· 0 10.53 · I I 10 3.21 20·49· 5 2. 12 '1 120 

14· 24 41. 55 II. 2 ' 1109 3,45 49. 55 2.19 '1 124 
14. 50 43. 10 I 1.38 '11 18 3.59 48. 55 2.37 '11 12 
15. 7 4 1.45 12.43 '1 I 10 4· 7 49· 5 2.50 '1130 
15.26 44. 20 12.55 · I I 17 4. 37 47. 50 3. 14 '1130 
15,48 43. 30 13. I I · 1116 4.45 48. 25 3.30 '1132 
16. 0 45. 0 13. 19 · I I 19 4. 55 47. 15 3.38 '1135 
16.16 42. 30 13.30 '1116 5.30 46. 5 3.51 ' 1134 
16.28 44. 35 13.41 '1 122 5.43 42•35 4· 0 '1128 
16·49 39· 0 13.50 · I 120 5.55 44.40 4· 9 '1130 
16.57 40. 0 14. 13 '1128 6. 5 45. 0 4. 30 '1125 

17· 4 37. 50 14. 21 '1128 6. 25 42. 25 4. 50 '1140 

17· 9 4 1• 30 14. 29 '1134- 6.45 4-2. 35 5. 4 ' 1137 
17· 14 40. 5 14. 53 '1 I 16 7· 0 44. 10 5. II '1133 
17. 20 4 1. 55 15. 21 : '11 12 7. 11 43 . .10 5.23 '1138 
17. 26 40. 10 16. 6 'I1 17 7. 51 45. 0 5.38 ' 1137 
17.46 4 1. 50 16.33 '1128 8.40 42. 25 5.54 '1155 
17. 58 40. 0 16.52 '1 I 16 9 . .12 44. 25 6. 14 ' 1137 

*** 17· 8 '11 10 9. 24 43. 0 6.37 ' 1139 
18.38 41. 30 17. 16 '1116 9. 34 43. 55 6.51 ' 1137 
18·44 39. 50 17. 25 '11 16 9·47 4 2. 50 7· 7 ' 1129 

*** 17· 29 '1 I 13 9. 57 44. 10 7. 16 '1130 
19. 16 40. 20 17· 39 '1 I 14 10.16 44. IS 8.33 '1 120 
19· 24 39· 0 17. 59 '11 12 10.28 4 1• 0 8.42 '1121 
19. 28 40.45 18.38 '11 IS 10.43 41. 10 8.57 '11 17 
19. 32 39. 25 18.52 '11 12 II. 4 43. 0 9. 18 '1125 
19· 39 41. 5 20. I '1105 I 1.38 40. IS 9·44 'II 17 
19.45 40. 0 20.38 '1105 12. 10 4 1.40 9. 53 'I I2 I 

*** 20.46 '1108 12.30 4 1. 5 10.14 '11 15 
20. 10 4 1. 50 21. 6 '1105 13. 6 42. 10 10. 22 'III9 
20.28 40. 10 21.23 '1104- 13. 18 4 1. 20 10.29 '11 17 
20.39 40.40 21,40 '1106 13.43 41. 5 10,52 '1 I 24 
20.45 42. 25 21.55 '1101 (t) I I. 13 '1121 
2 I. 5 42. 20 22. 17 '1100 14. 59 40. 25 I 1.59 '1132 
22. 22 47. 25 22. 26 '1105 IS. 14 39. 55 12.26 '1126 
22.33 47· 0 22.38 '1106 15.24 4 2. 0 13. 8 4112 7 
22.41 48. 55 22.43 • I I I I *** 13.57 '11 24 
22.51 48. 0 22.50 '1106 16. 9 44. 55 14. 39 '1126 
22.59 50. 5 23. 0 '1 I 13 *** 14. 52 '1120 
23. IS 51. IS 23.36 '1106 16.54 43. 0 IS. 0 '1122 
23.22 50. 0 23,45 '1106 17.42 52.45 15. 7 '1118 
23.27 52. 0 23.59 ' 1109 17. 55 51.35 *** 
23.33 50.55 18. 7 49· 0 15.42 '1 124 
23'40 52.45 18. 18 48. 35 15.56 · 1124 
23,46 51.55 18.34 52.55 16. 8 '1 I 26 
23.59 53. 0 18.40 51.40 16.28 '11 26 

- ---1---.. - .------------- 18.43 52.30 16.53 • I J 31 
MaY l 4 MaYl4 May 14 May 14. 18.58 49. 25 17·44 '1103 

o. 0 20.53. 0 o. 0 ' 1109 o. 0 '01 710 O. 0 56 '7 56'0 19· 6 51. 5 1].58 '1101 
0.10 53. 5 o. 8 '11 12 3.15 '01662 I. 0 58'0 57'0 19. 13 49. 25 18. IS · 1106 
0.30 52.30 0.23: '1108 4.40 '01580 3. 0 60'0 58'2 19. 18 49. IS 18.24 '1102 
0.52 54· 0 0.42 • I I 1 I 8.41 '01505 9· 0 61 '1 58'2 ,19. 30 46. 0 18.35 ' 1104 
1.37 53. 10 0.55 'Il 18 I I. SO '01567 21. 0 57'8 57'0 1 19' 41 45. 15 18.57 '1100 
1.54 54. 35 I. 7 '1'114 IS. IS '01575 19. 58 48. 20 19. 18 '1106 • 2. 7 52·4C> I. 17 'J I 14 16. 10 '01597 20. 14- 47· 0 20. 0 ' 1099 
2.40 49.45 1.40 '11 18 19· 14 '01618 20.23 46,40 20.52 ' 1092 

2'49 50. 0 I. 49 '11 16 19. 58 '01640 20.29 47. 55 2 I. 10 ' 1092 
3. 2 49· 0 2. 5 '1123 23.59 '01605 20.58 46. 15 21. 20 ' 1089 

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

GREENWICH OBSERVATIONS, 1863. L 



(lxxxii) INDICATIONS OF THE MAGNETOMETERS 

a> .v S::1ll'd 
.9~] ~ Readings .S~a:; • .9~'g a> Readings 

.~ CS ~ ~ a> a> a> a> a> a> 
..= .g ,..cl.§ . ~i ~E ..= .§ Ill,..q ~ ;::s ,..q.§ of ,..q.§ ,..cl.g ~,g C ~ ,..q.§ Ill,..q ~ E; ,..q.g of 
.~H .~ E-t .~E-t ~~~~ .S:lE-t Thermo- ·S:lH .SH ~~~E .SH ~~t::~ .~H Thermo':' 
~ ~ Western ~ ~ ~Ill~~ o 1l ~ @ ~ ~ ~ ~ Western ~ ~ ~~~~ ~ ~ o III 0 ~ 

~~ ~o:S~~ ~ ~ meters. ~,..qC)1ll meters. 
s:: o:l s:I o:l s:I~ ~ ... C)p< s:: o:l s:: o:l s:I o:l - ... ~~ s:I o:l 
Ill- Declina- ~'O -~;::s S ~~ § g Ill ..... Ill- Declina- ~~ E~ § S III '0 _~ § e-
o- 0 III 0 III 0 <l.J 0 III 0 
~cn ~Cll s:: 0 III ~cn ~cn ~~ ~~ ~cn 1=1 0 III ~cn CIS 0 • III ~cn 

;.< It 1;'<" Os:l tion. Cls:l ~oo~E-t ClfJ ~~r;.;H Cls:: Os:l tion. Cls:: .§ t~E-t ClfJ .S.!1~E-t ClfJ ~ i~ >~ 
CIS (fj '1: ~ • ~ ~ ~ . ~ CIS ~~ >~ (fj o:l 1:: ~ • ~ 
III I1l 

~ g,=:l cS ~ ~ ~>CS I1l III III ~ CIS • ~ w ~ g.>cS w .... ~ ..... ~ 
~ ~ ~ O~ O~ ~ ~ ~ P<=:l cS ~ ~ O~O~ : 

MayI4 May 14 
mJ 

May 15 May IS 
h m 0 , 

" h m h m h 0 0 h m 0 I ' /I h m h m h m 0 o· 

21.55 20.51. 0 21. 44 ' 1087 13.28 20'45. 55 I 1.44 ' 1127 
22. 12 50. 0 2I.5g 'log8 13'41 4g· 5 I I. 58 • 112 I 
22.20 51. 5 22. 5 'log5 14· 0 4g. 10 12. 4 ' 1124 
22.28 50.35 22. 15 '1102 14. 22 45. 55 12. 16 '1 II9 
22.38 52.50 22. 23 'lOg8 14. 32 45. 5 I2.3g '1123 i 

23.20 54' 0 22.35 '1102 14.45 46. 30 12.46 '1120 
23.5g 54. 50 22.54 '1102 14. 55 45. 35 13.13 '1120 

(t) IS. 2 46. 5 13. 27 '1125 
23,45 'Iogg 16. I I 43. 25 13.54 'I 121 
23.5g '1102 16. 18 42. 15 14· 17 '1I2g 

---- ---- 16.23 43. 50 14. 38 '1 122 
May IS May 15 May 15 MaYI5 16'43 44. 20 15. 9 '1132 

O. 0 20.54. 50 o. 0 '1102 O. 0 '01605 I. 0 5g'7 5g'0 16,45 42. 30 I5.2g '1133 
o. 8 56.45 o. 10 '1105 3,41 '015go 3. 0 61 '0 5g'3 '16.53 43. 5 15.45 '1I2g : 

0.57 50.35 0.54 '1103 '01445 62 '0 5g'7 *** 15.54 
~ 

10. 12 g. 0 'II 21 
I. 9 51. 5 2. 8 '1120 10.30: '01455 21. 0 55'g 55'0 18. 43 4 1. 0 16. 9 '1117 
I. 13 55.20 2. 16 '1125 II. 5 '01360 18.52 3g.30 16.30 '1120 

*** 2'.38 · I I Ig I 1.53 '01360 Ig. 3 40. 35 17. 13 · 1118 
2.10 56. 15 2.50 '11Ig 13.33 '01545 19. 15 3g. 5 17.43 '11 18 
2.23 55.30 3. 9 '1 124 16. 8 '01620 Ig. 2 I 40. 15 *** 
3. 7 54. 10 3.23 '1 1I7 18.40 : '01 740 Ig. 28 3g. 0 20.38 ' 1104 
3. 17 52.50 3.30 · I 121 21. 6 '017 10 Ig.30 41. 45 21. 18 '1105 
3.26 53.10 3.37 '1117 8 fOI700 Ig.36 41. 5 21.25 '1 log i 

3.56 50.50 3·49 '1 122 22. 
'01 570 19'44 42. 35 21.33 '1106 

4.48 4g. 10 3.5g '1 I 18 23.5g '01520 Ig.5I 41. 25 22. 9 '1106 
5. 2 51. 10 4. 25 '1 120 20.12 43. 0 22.35 '1 log 
5.14 48. 35 4. 50 '1126 20.30 43. 5 23.31 '1108 
5.27 47.40 5. 3 '1150 2 I. 22 44.40 23·44 '1 110 
5.38 48.45 5.22 : '1131 21.30 46. 15 23.53 '1105 
5,45 47· 5 5.3g '1143 22. 3 47. 20 23.5g '1106 
6. 0 46,40 5.46 '1135 23,44 52.55 
6.13 47· 0 6. I '1135 23.55 52. IS 
6.26 44-40 6.12 '1140 23.5g 52.45 
6.48 3g·4° 6.20 ' 1134 ----
7. 13 44. 25 6.28 '1138 MaYl6 MaYl6 MaYl6 May 16 

7. 26 43• 0 6·44 ' 1137 o. 0 20.52'45 o. 0 '1106 o. 0 '01520 I. 0 58 '6 57'0 

7. 38 42• 35 6.57 '1148 o. 10 53,45 0.12 '1 I 10 2.Ig '01524 3. 0 60 '1 58'0 

7. 57 40. 35 7. 28 '1128 0.34 53. 5 0.28 '1110 3. 7 '01505 g. 0 61 '2 58 ·c 

8.lg 40. 0 7.45 '1 124 0·44 52. 10 0.46 ' 1104 5. 0 '01 420 22. 0 56'2 55'g 
8.52 42. 0 7· 59 ' 1127 c.50 53. 10 I. I '1113 5.51 '01400 
g.lo 41.40 8. 6 ' 1124 I. 22 51.55 I. 23 '1 II3 5.56 '01420 
g.22 3g·4° 8. 13 '1 127 1.30 53. 0 2. 6 '1128 6.45 '01 435 

9·43 34· 5 8.lg ' 1124 I. 50 53. 0 2.53 '11 16 10.33 '01 415 
10. 2 35. 0 8.45 · I 121 I. 58 53,40 3. 15 '1 I2g 12.45 '01 460 
10. 10 37· 5 8.58 ' 1124 2·47 50.25 3.28 '1 124 15.30 '01547 
10.15 36. 5 g. 7 '11 18 3. II 51.35 3.54 '1130 16.45 '01560 
10. 18 37. 15 g.18 '11 16 3. 23 50. 5 4. 18 'Il22 17· 17 '01583 
10.23 36. 5 9'4° '1118 3.50 50.30 4· 39 · I 126 18.53 '01625 
Io.3g 51.40 10. 7 '1105 4- 13 48. 55 4. 52 '1122 20. 0 '01640 
II. 10 38.30 10.27 '1133 4. 57 48. 10 5. 13 '1133 23.5g '01615 
I I. Ig 41• 50 10.40 '1 120 5.22 46. 15 5,42 '1133 
1 I. 38 40. 5 10.42 '1122 5.32 47· 0 6. 8: 'II3g 
11.45 42.45 10.53 '11 14 6. 5 46. 30 6.53 '1128 
12.24 42. 0 II. 8 ' 1124 6.31 45. 10 7. 10 'II28 • 12.37 44. 30 I I. 10 '1121 7· 0 45.40 7· 24~ '1 I 23 
12.48 44· 0 I I. 16 '1125 7· 6 44. 35 8. 10 ' I127 
12.54 45. 35 11.26 '1118 7. 26 46. 0 8.30 'Il2g 
13. 18 46. 55 11.40 '1 122 7. 58 45• 5 g.22 'Il25 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 ~nd 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 OBSERVA~OR¥,; GJ:tEENWICH, IN THE YEAR 1863. (lxxxiii) 

I=IQ)~ I=IQ)'O Readings .S '* "g ~ I=IQ)'O Readings 
ci v .~]~ ~ ~ .... ]~ f ~ ci cU V ·~o ~ f Q$ 

]~ ..d'~ ..d'§ ..d.~ of ..d.~ -3.§ 
Q)..d~ ,... 

..d.~ ..d .~ of ~~~~ ~~~.B ~~~.B ~~ f ~ 
Western .~~ ~~ ~.~ .S:l~ J.< Q) ~ f .~~ Thermo- .~~ Western .... E-i o Q) ,... f .~E-i ~~ ~ ~ .~~ Thermo-

~,... ......... gOl. ~ J.< ~-Bg~ ~ ,... meters • ~ ::... ~ ,... ~-Bg~ ~ ,... ~ ,... meters. 
1=I.!i Declina- 1=I.!i 1=I,g 1=1 tIS 1=1 tIS 1=1 tIS .s'S § s s:l tIS ~.::g~ s:l ~ 
Q)o Q) 0 .s .... = s Q) 0 _'S=~ f~ 

Q)- Declina- Q)"- Q)- Q)'O 
1:1 0 Q) ~...; 

Q).O Q)O Q) 0 ...... o=S 
~rI.l ~rI.l ~!l~~ ~rI.l ~~ 

,...rI.l ,...rI.l s:l .~ ,...w 
.~ !l~~ 

~rI.l ~~ ~...; 
c!:)1=1 tion. c!:)[; O~ ~!l~E-i c!:)1=1 • Q) O~ tion. 01=1 ~~r.. 01=1 CI=I 

Q) 

.£: ~ .,... ::ci So :>Sn • 1=1 p::§; d '.p ~ .,... tIS ~ 
.£: • ,... tIS t:"" .,... = ~b1l 

::s 
Q) 

~ ~~~ ~ fij Ol.:>cB Q) Q) ~ ~~cB ~ > g.:>~ ~ ~ ~ .... = .... tIS >-1 ~ O~ .... ~ 
:> O~ O~ ~ o~ 

May 16 May 16 MayI7 MaY I7 
h m 0 I /I h m h m II m 0 0 h m 0 I 

" 
h m h m h m 0 0 

8. 0 20.46. 15 9. 37 '1 122 3.46 20.50.55 2.41 '1125 
8.39 43. 35 10. 8 '1 124 4· 8 49. 15 3. 18 '11'35 
9· 19 46. 0 10.22 '1 122 4· 29 42. 10 3.38 ' 1134 
9. 53 45. 0 10.46 '1 127 4. 51 48. 0 3.56 '1138 

10. 3 46. 5 11. 1 '1128 5,48 47· 0 4. 15 '1138 
10.22 45• 10 I I. 17 '1137 5.58 45. 55 4.46 '1123 
10.48 46. 10 11.37 '1131 6.30 44. 15 5.53 '1144 
I I. 12 45. 5 12. 9 '1130 6.37 45. 0 6. 20 '1135 
11.29 45. 55 12.21 'n30 7. 15 41. 15 6'40 '1142 
II. 45 44· 0 13. 7 '1I20 7· 29 43. 15 6.5.3 '1133 
I 1.54 44. 50 13.30 '1124 7. 59 35. 5 7. 15 '1132 
12. 15 44. 25 14. 29 '1 120 8. 13 37· 0 7. 30 '1140 
12.35 41• 55 14. 51 '1116 8.37 35.40 7.45 '1 127 
13. 13 4 1. 55 15. 2 • I 122 9. 13 40.45 8. 0 '1 128 
13.27 44' 0 15.54 · 1131 9. 22 42. 55 8. I I '1134-
14. 10 42. 20 16.39 • I 121 10.14 45. 25 8.23 '1126 
14. 30 43'45 17· 0 '1 125 10'46 45. 0 8,41 '1 12S 
14. 38 43. 20 19. 25 '1106 10.59 45. 50 9· 9 '1 II7 
15.14 47· 0 19. 58 ' 1104 I I. 45 45. 5 9. 32 '1'119 
15.30 45. 0 20. 15 '1100 12. 2 47. 30 9. 54 '1 II7 
15.51 44. 35 2 I. 18 '1102 12.45 42. 5 10. 17 · I 121 
16. 7 45,45 21.30 '1100 13.26 41. 5 10.40 '1 120 
16,45 40. 10 21.40 '1102 13,47 41.45 I I. 0 '1123 

17· 2 41.45 21.53 '1102 14. 10 39. 55 11. 20 · I 121 
17. 30 41. 15 22. 0 '1105 14.45 39. 35 I 1.40 '1124-
17· 41 40. 0 22.16 '1100 I 14- 53 40. 25 I 1.52 '1122 
18. 14 39. 55 22.30 '1103 15. 10 40. 30 12. 4 '1 124 
IS.26 39· 0 23. 7 '1 I 10 15. 26 3S'45 12.25 'i 125 
IS.30 39. 50 23.27 ' 1107 15.54 38.20 12.38 '1 123 
IS·44 38.55 23.45 · I I I I 16. 2 I 41. 55 12·49 '1126 
IS.52 39. 50 23.59 '1 110 16.33 4 1. 30 13. 8 '1 128 

19· I 39. 20 17· 0 43. 35 13.36 '1 120 
19. 26 39. 50 17· 19 43. 5 14. 38 · I 121 
19. 36 39· 5 17· 57 38. 10 15.14 '1130 

19· 45 40. 0 18,40 38. 5 15.50 '1125 
20. 10 40•35 18.53 36.30 16.31 • I I 12 
20. 17 40• 0 19· 4 36. 10 17· 29 '1121 
20.31 39. 55 19. 37 38.35 17. 55 '1 I 19 
20.43 41• 5 19. 52 3S. 0 18.35 '11 19 
21. 14 42• 35 20.13 39. 25 18. 49 · I I 16 
22. 0 46,40 20.32 43. 0 19· 17 '11 15 
22. 7 46. 5 20.46 42. 55 20.20 '1101 
22. 23 47. 55 21. 57 47. 55 20.37 '1102 
23. 5 51.35 23. 0 51. 5 20·47 'log8 
23.24 51.50 23.20 53. 5 21'43 '1106 
23.59 52.30 23.59 53.50 21.57 ' 1104 

-- 22. 9 '1106 
MaY I7 May 17 MaY I 7 MaY I7 22.31 '1101 

O. 0 20.52.30 o. 0 '1 I 10 O. 0 '01615 8. 0 60'7 59 '0 23. 6 '1102 
0.25 51.45 0.15 '1113 3. 15 '01637 21. 0 54 '7 54 '2 23.24 '1108 
0.34 52.25 o. 27 '1 I I I 7. 26 '01560 23.59 '1105 
I. I 51.50 0.40 '11 17 8. 13 '01530 -------- ------- --- ----
1.27 52. 10 0'45 '1116 12. o· '01 450 MaYI8 MaYI8 MaYI8 MaYl8 
1.43 51.30 1.28 '1 123 15. 0 '01500 o. 0 20.53.50 o. 0 '1105 o. 0 '01680 I. 0 58'3 58'0 
1.53 52.30 I. 47 '1120 19· 7 '01615 0.36 52.55 o. 13 ' 1107 2.30 '01615 3. 0 60 '0 Qg'.3 
2.34 51.55 2. 5 '1125 2 I. 7 '01645 0·47 54· 5 0.41 ' 1109 5.25 '01465 9· 0 60 "7 58 '4 
3. 3 52. 5 2.16 '1125 23.59 '01680 I. I 53. 0 I. 4 'II 16 7· 0 '01 457 21. 0 53'4 53'c 
3.30 50.50 .2.27 '1128 I. 30 53.55 1.11 '1 I 14 9.45 '01 4 17 

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

I 

L2 



(lxxxiv) INDICATIONS OF THE MAGNETOMETERS 

ci ci ~Q)"O Q) ~Q)"O Q) Readings Q) Q) .S ~a:l Q) Q) .S~] ~ Q) Readings 
S S .~]~ ~ ,.d'§ ''''o~ ~ S of S a ~..c:: 1) ~ a s of ,..c: ..... ,.d'''' ~ I:: ~ ::l Q)~ Q)::: ~H ,.d'''' ,.d'''' .g~ 

Q),.d ~ p ,.d'''' 
~~ ~E-i o J.o~ ~E-i ~oj:;s Thermo- ~~ ~~ ~I::f~ ~I::f~ ~E-t Thermo-
.; J.o Western .; J.o ~Q)~fil .; J.o ..... J.o .~ ~ Western ..... J.o ;';::.jQ)~1iJ ..... J.o ~ Q) 8 J.o .,.. J.o 

~~ ~~ -';9 ~ ~ ~~ ~.;lg~ I:: ~ meters. ~ e'<! ...... .;l~~ ~ e'<! ~-:Sg~ ~ e'<! meters . 
~- ~'O s:1 ...... ~- ~-Q) 0 Declina- ClIO ~'g ~ ~ Q) 0 _'S§S Q) 0 Declina- ClI 0 ~'g § ~ (II 0 ClI 0 

~oo ~oo ~rn Q)r.D. 

0<":1"''': 
~rn Q)rn Q)rn ~~~~ Q)r.D. 

"'..: If« 11 
C'l Q) C3§ CB§ CB§ ~; C5§ c!:Js:1 tion. c!:J§ ~!l~~ c!:Js:1 .~~;;";~ tiOll • ~~~~ .~~~~ 

C'l .!: ~ • J.o ~ 
• s:1 • ~ ~6bp.:So 

Q) ClI Q) 1:: ~ • J.o Q) ~~>~ Q) 

~ .§ ~~.E Q) 11 ~p:.s Q) 

~ ~ ;il ~~.g ~ ClI ~> c8 ~ .... e'<! .... C':I ~ ~ ~ .... C':I ..... ~ 

> O~ o?-1 ~ > O~ O~ 

MaYI8 May 18 MaYl8 MaYl8 MaYI8 
h m 0 { /I h m h m h m 0 0 h m 0 I " h m h m h !m 0 0 

1·4-7 20.53. 5 1.30 '1118 10.4-0 '01 427 23.5g 20.52.20 23. 8 '1106 

*** 1.41 • I I 19 I I. 15 '01 400 23.38 ' 1107 
2.44- 53. 0 1.55 • I I 17 12.26 '01 408 23.59 '11 I 7 
3.13 51. 0 2. 8 '1 I 19 14. 23 '01500 -------- ------- --_. --
3.25 51. 20 2.35 '1120 15. 0 '01 490 May Ig MaYIg MayIg MayIg 
3.37 49. 50 2·47 '1 I 24- 17· 40 '01620 O. 0 20.52.20 O. 0 • I II 7 o. 0 '01 776 1. 0 53'4 5.3'0 
3.51 50.50 3.25 '11 18 21.22 '01 725 O. 8 53. 0 o. 13 '1116 I. 22 '01 790 3. 0 54'0 53'0 

5.14 46. 20 3'3g '1123 22.37 '01 725 o. IS 52.30 0.38 '1114 3,41 '01843 9· 0 53'0 51 "7 
5.36 47· 0 3.48 '1120 23.5g '01 776 0.22 53'45 0.48 '11 17 fOI850 2 I. 0 50'0 50'0 
6.20 45. 10 4. 15 'II3g 0.3g 53. 0 I. 5 '1116 12·44 '01 745 22 .. 0 50 '2 50'0 

6.37 4-5. 10 4. 59 '1131 0.45 53.50 1.23 • I I 19 15 • .34- '01 780 23. 0 50'6 50'7 

7· 0 46. 30 5. 14 '.l 131 1.20 52.55 I. 32 • I I 17 16. 8 '01 770 

7· 8 45,45 5. 26 '1 125 I. 43 53. 0 I. 47 • I 120 18. 18 '01800 
7. IS 46. 10 5·44 '1130 2. 3 51.55 2. I 'Il 17 19. 18 '01 790 
7. 23 45 . .30 5.53 '1130 2. 19 52.20 2.22 '1122 Ig. 23 '01 730 
8. 18 45. 5 6. 5 '1131 3. 23 49·.35 2.40 '1119 23.59 '01 715 

8.40 43. 5 6, 15 'l12g 3.33 50.40 3. 8 'I 120 
8.56 44,55 6.'42:' ' 1134 4· 5 48. 35 3.25 'IllS 
g. 8 42. 55 7· 8 '1 128 5,14 47. 50 3 . .38 '1 122 
g,.32 45. 5 7. 25 'I 126 5.29 47. 20 3.51 '1123 

10.14 44,10 7·.39 'I 127 5'4.3 46. 20 4· I '1118 
10.33 41. 10 8. 9 ' 1124 6.17 46. 0 4,18 '1126 
10.43 44.45 8. 27 '1 J 27 6 . .30 46,55 4. 38 '1125 
II. 8 34. 30 8.38 'I 124 6.37 46. 10 4·47 '1125 
I 1.53 45. 25 8.52 '1130 7· 0 46. 55 4. 56 • I 129 
12. 8 45. 55 g. 6 '1 122 8. 12 45. 20 5. 10 · I 128 
12,28 43. 10 9·I7 'I 127 8.38, 47· 0 5. 27 '1133 
12,49 44. 25 9. 28 'J 1 22 9' 15 45. 50 5,46 '1131 
13. I 43. 20 10. 9 '1123 9. 34 39· 5 6.35 '1144-
13,37 43, 0 10.28 '1144 9'42 40. 35 6.46 '11.1-2 

14· 8 51,55 10,52 'Ill 8 10. 0 40, 5 7· 27 '1144-
15.22 42.40 I I. 7 '1136 10.13 42. 10 7. 39 '1138 
15.38 4 2. 10 I 1.30 ' 1134 10 . .32 40. 35 8 . .30 ·Il.38 

15.54 40. 0 12. 0 '1 1I6 10'43 41. 25 8.38 '1141 
16, 10 40.45 12.33 '1I23 II, 7 4 1 , 0 g. 14 · 1142 

17· 0 38, 5 12·44 '1121 1 I, 13 39.45 g.26 '1138 
17, 14 39. 25 13,42 '1118 J I, 27 4 1. 25 g.37 '1146 

17. 22 38 . .30 14. 22 '1 129 11,36 40. 0 9·47 '1148 

17. 37 4 1. 55 15. 19 '1126 1 1.51 39. 15 , g.56 '1143 

17. 58 3g, 0 15.54 '1 120 12. 8 3g·4° 10. 7 '1145 
18. I I 40. 5 16. 8 'II23 12.40 43. 0 10.22 '1145 

18.25 40. 0 16.26 'I 122 13.23 45. 30 10.37 '11.37 

18.37 4 1. 0 16.54 'I 127 13.50 45. 35 I I. I I 'I 1.35 
18,52 3g. 0 17. 15 'II I 8 *** I 1.22 '1140 
18.5g 3g . .35 17. 54 'I 120 15. 0 44-· 0 I I • .38 '1138 

19· 14· .38, 5 18.26 ' 1107 15.31 46. 50 12. 6 · I 122 
Ig.38 38,40 18.52 '1105 16.21 44· 5 13. 6 '1132 

19. 56 41, 15 Ig, 14 '1100 16. 28 44.40 13.38 '1128 
20.23 41. 0 Ig . .32 '1103 17· 2 40. 55 13.57 'I 1.32 
20.53 43.55 19. 56 '1100 17. 22 42. 25 14· t '1130 
2,1. 0 43. 25 20.2.3 ' 1107 17. 31 4 1. 0 14.45 '1131 

*** 20.45 '1108 17. 39 41. 40 14,50 'l12g 
22.23 51. 10 2 I. I ' 1107 17.45 40,55 14. 58 '1133 
22.29 50,55 21.39 '1112 18. 15 40,50 15, 17 '1132 
22.58 53,35 21. 52 '1 I 10 18. 17 43. 0 J5,.37 '1135 
2.3. 5 53. 20 22, 9 'III I 18.30 40. 20 16.23 ' 1134 
23,20 52.20 22. 19 '1108 18.33 41, 0 16.31 '1136 
2.3,52 51,55 (t) 

1
18

.
52 40. 35 16,46 ' 1134 

~rhe indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are Inferr.ed from obser~ati?ns made with the telescope in the ancient manner: The Symbol *** d~notes that th~ magne~ has 
been generally. In a state of agIt~tlOn. The Symbol (t) denotes that the register has faIled betw.een the precedm~ B:nd followmg rea~mg~. 
The Symbol. attached to a tIme de~ot~s that the reading will apply equally wel~ to a consIderable .range of tIme near that ~hICh IS 
recorded, A brace denotes that at tIllS 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. (lxxxv) 

S=Q1"C1 .~ ~ 'E eli I Reading' 
=Q1"C1 

.S ~ ~ ci Qj a.l .~ '0 ~ tlS a.l a.l a.l a.l .... ~o ~ Q) Qj 
~ 

Ueadings 
S S 

Q),..Q c:J ,... S ,..Qc:Jr-. 

..::l'§ 
of ..::l.S ... S· Q)..::l <:),... 

..c:.§ of ~~~E §~t~ 
0:.> I!- Q) P ~i ~E .s:: .... Western ..::l ..... ..::l ..... Thermo- ]~ ~~,....., ..c:: ..... 

c:J~ o:.>H ~]g~ o:.>H o Q1 C r-. o:.>E-i .SE-i 'Vestern ~~ g ~ .~ E-i so.>i:f .SE-i 'l'hermo-.; ;.. 
Declina-

.~ ;;; .~ ;.. ~05~~ .~ ;.. I .m~ter~., ~ ;.. ~ ;.. ~;.. ~05 8 ~ ~ ;.. meters. 
=..9 -<->c:lP-. =~ =..9 = etS = etS _-s=P-. s= Q = etS =- ~'E ~ ~ ~~=5 ~~ Declina- ~o c:l .... ::s S ~~ -aCS§§ ~o 0.>0 Q) 0 Q1 0 OJ 0 
~m tion. ~m ~m .§2~H ~m 

"" 0: I"" 0; 

;..00 t1 0 Q) ;..02 ..;;;r>l 
~a C!:l§ ~2~E-; 

~a ~= I ~ g:o ~ §; 
~= tion. ~= ~2~E-; C!:l= .~ !l~E-t ~= • s= • c:l 'i:;;; .,... 1:: a . J..t etS c:s etS 'g ~~.8 ~ 1:: '"' .;.. c:s ::r:; bO :> co 

~ 
Q1 ~ p.,::r:; eEl Q1 

~ p.,>~ 
Q1 

~ 
Q1 Q1 > ~>~ Q1 

~ ~ ~ O~ O~ ;:s :a ~ 
.... etS .... c:s 

~ O~ O~ 
I 

MaYIg Maylg MaY20 MaY20! 
b m 0 I II b III b m b m 0 0 b m " I /I b m b m b m 0 0 

I8.5g 20. 3g. 15 17· 19 '1136 15.56 20.40.40 I 1.42 ' 1127 
Ig. I 40. 15 17. 31 '1134- 16.32 46. 55 12. 8 '1132 
Ig. 8 38. 5 18. 2 '1135 16.50 47. 25 12.41 ' 1134 
Ig. 16 ,~g. 55 18. 13 '1138 17. 30 41. 20 13.23 '1138 
19·47 3g. 5 18.24 '1133 17. 56 3g.25 I3.3g '1133 
Ig.53 40. 35 18.53· ' 1129 18. 0 39.40 I3.5g · 1135 
20. 6 3g.55 19· I '1 126 18. 7 3g. 5 14. 30 '1 126 
20.27 41. 35 *** 18.25 41.40 14·47 '1 I2g 
20.56 42. 0 20. 3 '1 123 18.39 40. 35 14. 58 · I 130 
21.30 45. 15 20.14 '1119 18.57 41. 20 15.30 · 1135 
21.38 45. 10 21. 2 '1118 19· 8 40. 55 15.35 '1132 
21.52 47· 0 2 1.28 · I 1 I I 19. 22 41. 25 15.39 '1136 
22. 12 47. 35 2 1.38 '1 I 12 *** 15.58 '1 128 
22.36 4g· 25 22. 13 '1100 Ig.57 41. 25 16. 12 '1128 
23. 0 52.50 22.20 '1101 20. 13 3g.50 16.38 • I 123 
23. 15 52. 5 22.36 'Iog5 20.21 40'45 17· 4 '1131 
23.32 53.30 22.52 '1102 21.24 41. IS *** 
23.5g 53.55 23. 2 ' 1097 21.31 42• 5 17·49 '1 124 

23,33 · II 17 21·47 4 1 • 50 18. 17 'l12g 
23.5g '1120 22.23 43. 55 *** 

-------- 22.24 42. 50 Ig. 8 'I 125 
MaY20 May 20 MaY20 May20 22. 25 46. 5 19. 20 '1 125 

o. 0 20.53.55 o. 0 '1120 O. 0 '01 715 o. 0 51 '2 51 '4 22·43 45. 25 Ig.24 'I12g 
o. 13 53.20 0.12 'Il20 2. 0 '01 710 I. 0 51 '6 51 '8 

1
22 . 59 47. 55 20. 10 '1 122 

1.38 53.55 o. 27 ' 1124 3.15: '01 716 .. 54 '2 54'6 4g· 30 0. 0 23,47 20.Ig · 1119 
I. 51 53. 0 0.45 'I 125 4- 42 '01600 6. 0 56'0 54'6 23.5g 51. 0 20.38 '1 II 8 
2. 13 53.50 I. 3 'I J 32 8'45 '01512 g. 8 56'0 54'4 20'46 • I 120 
2.43 51.45 I. J4 · 113 I 14· 5 '01 490 12. 0 56'0 54 '2 21. 4 · I I 17 
2.52 52. 5 1.27 ' 1134 . 16.31 '01533 18. 0 54 '2 53'7 21.22 • 1 I I 8 
3.35 4g· 55 I. 42 '1132 22. 6 '01566 21. 0 54'0 53'S 21·47 '1114 

4· I 4g· 50 2. 0 '1135 23.5g '01560 22. 0 54'9 54'6 22. 20 '1113 
4. 32 47. 25 2.43 '1131 23. 0 55 ·S 55'0 22·47 '11 16 
4.4 1 48,40 2.56 '1132 23. 13 '1 I 14 
4. 53 47. 10 3.20 · 1 127 23. 15 '1103 
5.12 47. 50 3.30 '1130 23,42 '1102 
5.26 47· 0 3,47 '1 127 23.52 '1104 
5.37 47. 35 3.53 '1130 23.59 ' 1104 
6. 7 46. 30 4· 2 • 1128 -------- ------- --------------
7. 15 45. 55 4. 32 '1 128 JUay 2 I May2J Mayzl MaY2I 
7.48 46.40 4.41 '1135 o. 0 20.51. 0 O. 0 ' 1104 o. 0 '01560 o. 0 56'656 ·c 
8,44 43. 55 4. 54 '1 129 0.39 52. 5 O. 8 ' 1104 fOI540 I. 0 57 '1 156'1 

8 5. 8 '1134- 50.30 (t) 
I. I I '01 780 58'0 56'8 9· 40. 0 J. 9 2. 0 

g. 12 37.40 5.31 '1 129 I. 47 51.35 I. 0 ' 1098* 3. 0 '01 740 3. 0 59'0 58'0 
9. 16 40. 50 5,58 '11.35 I. 59 51. 25 I. 18 ' 1104 5. 12: '01610 g. 0 58'6 57'c 
9. 38 43. 55 6. II · 1135 2. I 55. 10 1.34 '1105 7. 23 '01587 2 I. 0 57'6 56'0 

10. 7 45. 5 6.30 '1136 2.40 54. 25 1.39 '1108 g. 18 'ol5g3 
11.31 46• 0 7- 2 ' 1134 2.55 54. 55 I. +5 '1107 10. 17 '01575 
11.53 44. 50 7. 23 '1130 (t) I.5g 'I I 12 14. 10 '01 72 7 
! 2. 13 45.40 7,47 • I 136 5.lg 48. 55 2. 14 '1105 15.37 '01 760 
12.31 47. 20 8. I ' 1134 7· 14 45. 25 2.30 '1108 18.22 '01 767 
13.15 44. 50 8. 10 '1136 7. 30 40. 0 2.53 ' 1107 18.27 '01 754 
13.38 49· 0 8,49 '1 123 7·47 42• 5 3. 5 . 1 I 10 21.23 '01 754 
14. 16 44.45 9· 5 ' 1124 8. 0 41. 10 3.15 '1108 23.59 '01640 

14· 41 45,25 9· 17 '1133 8. 13 42. 10 *** 
15. 0 44· 5 10. 8 '1128 8.22 44. 20 3.46 '11 14 
15. 12 44.40 10·47 ' 112 7 g.I6 44. 35 4· 14 . I I I I 
15.31 42• 5 I I. I I '1130 9. 26 45• 35 4· 17 '1105 
15.38 I 43. 15 11.30 • I 129 9. 34 44. 30 4.43 '11 10 

I 

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

May 21. From Ih. to 6h • workmen were engaged near the magnets. 



(lxxxvi) INDICATIONS OF THE MAGNETOMETERS 

i . = OJ"(j = OJ"(j R d' ~ ~ aj .... '0 OJ • C1l .... '0 ~ ~ C1l ea mgs 
.. S OJ...= t) ~ S OJ"'= tJ d .S of 

~ .g g:; -£ g:; ~ ~ f .e -£ g:; ~ ~ ~ ~ "5 E-1 Thermo-
~ .; ~ Western ..... J-o Ft ~ 15 ~..... ,0 ~ 15 5:l .... J-o 
I = "" ~ $ ......... g ~ ~ [;j i"'l .... g ~ .~ d meters. 
! <l) '0 DecIina- <l) 0 ~ 'S ::s S ~ '0 ":: .... o::s ~ ~ '0 I ~ ~ rn OJ rn = Q) <l) rn '" _ OJ rn Ft"...: r~: .... 
b 0 = tiOD. C5; I'§ J1 ~ E-1 "'';:::3 .8 J1 ~ H ,..~ 9 ;.,.j ~ '; ~ 

! 
~ <l) J-oJ-o.J-o 0,.;.;,,, !:J-o.J-o o,.;.;~;: ..... bJ»bJ) 
- ""'" Od~O OJ Q)d>o ..;; .... d d 
~ ~ ~ p., ~ ~ > Po 'H ,.,. 0::;; ~~ 

~-- --.------':.----i-----C------'------=----...:--~--

1
1\1ay 2 I May 21 

b m 0 III b m 

9· 45 20.45. 10 4. 52 
~10.+6 43.55 5. 2 
pl. 6 45.35 5. 8 
(; I I. I 8 44. 50 5. 28 
R II. 52 44. 50 6. 2 

I. 

12. 13 45. 25 6. 42 
12.32 44. IS 6.55 
I 2. 46 44. 40 7. 10 
13. 27 39. 50 7. 23 
13,44 40. 0 7· 41 
14· 52 44. 25 8. 7 
15.56 46.25 8.16 
16,44 42.50 8.28 
17. 20 43.25 8.38 
17. 30 42 .45 9. 8 
18.37 4 2. 5 9· 48 
19. I 42.30 10. 0 
19. 9 41. 25 10.'32 
19.42 44.10 II. I 

19.58 43. 5 II. 13 
20.28 44. IS 12.51 
21. II 42.55 13. 8 

21.34 
21.45 
2 I. 47 
21. 52 
22.10 
22. IS 

22.59 
23: 31 
23.53 
23.59 

*** 13.23 
46. 0 

44. 10 
40 . 55 
44. 0 

44. 55 
44. 10 
46. 15 
49. 30 
49' 0 
49. 10 

13·44 
13.50 
14· 27 
14. 52 
15.25 
15,44 
16. 8 
16.38 
17· 27 
18. 28 
18,40 

19. 29 
19.40 
20. 0 
20. 15 
20.38 
20·47 
20.57 
21. 8 
21.33 
21.56 
22.20 
22.32 
23. 17 
23.24 
23.37 
23.59 

'1115 
'1 I 14 
'1126 
• I 122 
'1130 
'1132 
'J 129 
'1130 
'II20 
'1132 
'1 122 
' 1124 
'1 121 
'1123 
'1 113 
'11 17 
'1120 
'1 I I I 

'1120 
'1 I J9 
'1 123 
'1 122 
'I 124 
'1 121 
'1 I 19 
'II I 8 
'I 121 
'1120 
'1 I 26 
'I 129 
'1 125 
'1125 
'1126 
'1116 

*** 
'1108 
'1 I I I 

'1102 
'1105 
' 1104 
'1106 
'1105 
' 1107 
' 1107 
'1108 
' 1107 
'I I 12 
'II 15 
'I I 12 
'1 I 14 

'II 14 

h m h m I 0 0 

---1----- ___ 1 ___ -1----1-----1--------

MaY22 
o. 0 20. 49' 10 
0.57 50.25 
3.39 50.25 
5~ 30 48. 0 
5,43 48. 20 

May 22 
o. 0 

O. 13 
0.29 
0,47 

'11 14 
'1 I 13 
'1 110 
'11 16 

(t) 

May22 
0, 0 

2.30 
.3.25 
4,25 
6.30 

'01640 
'01585 
'01600 
'01 587 
'01588 

May 22 

I. 0 56 '0 54 '6 
3. 0 57 '055 '6 
9. 0 57 '7 55 '6 

21. 0 49'849'0 

May 22 

Western 

Declina

tion. 

h mOl II 

6. 6 20. 46. 55 
6.58 46, 0 
8, 23 46, 10 
8,41 44· 40 
8,48 45. 35 
9. 17 40 ,25 

10. 0 43.25 
10,25 47,30 
I I. 3 42. 0 

I I. 30 41. 10 
12. 4 43, 0 

13,53 4 1,55 
14. 28 4 2,55 
IS, 0 41. 10 
15. 26 42, 0 

IS, 49 44,55 
16. 7 41. 55 
16.43 41. 5 
16.56 4 1,45 
17. 9 39,55 
17.58 37. 50 
18. 15 38, IS 

18,31 40', 40 
18.38 40. 0 
18,52 41. 10 
19, 9 4 1.45 
19, 23 40 .45 
20,22 37,55 
20.37 35,50 
20.56 36.25 
21.26 39, 40 
22. I 41. IS 

23. 7 47,20 
23. 17 43. 15 
23,59 50,45 

MaY22 
h m 

I. 0 

I. 30 
1. 41 
1.56 
2. 8 
2,30 
2.38 
3. IS 
3,30 
3,43 
3,56 
4, 26 
4,37 
4,50 
5, 16 
5,52 
6.23 
6.48 
7. 8 
7. 28 
7,47 
8. IS 

9. 5 
9. 22 

9,58 
10.32 
10.53 
II. 4 
11.30 
12.33 
12,47 
13,20 
13, 29 
13.37 
14.45 
IS. I I 

15.23 
15,40 
15,53 
16.52 
17. 0 

17,57 
18, 8 
18,20 
18.58 
19. 38 
20, 3 
20,44 
21.36 
22. 14 
22.33 
22.54 
23. 13 
23.35 
23.48 
23.59 

MaY22 
h m 

, 1 I I 1'* 10, 50 
'I 116 13, 45 
'1114 15,58 
'1118 18,35 
'1117 21. 7 
'I 121 21.55 
'IIJ623.59 
'1132 
'1130 
'1135 
'1132 
'1133 
'1131 
' 1134 
'1132 
' 1137 
'1130 
'1133 
' 1129 
' 1129 
'1124 
'1132 
'1122 
' 1129 
'1 122 
' 1129 
' 112 7 
' 1127 
'I J 14 
'1124 
'I 127 
'1123 
'1128 
'I 127 
'1133 
'1130 
'1132 
'1133 
'1138 
'1132 
'1133 
'I 123 
'1124 
'1122 

'1128 
' 1127 
'1123 
'1123 
'I lIS 
'1118 

'1123 
'1126 
'I 124 
'1128 
'1128 
'1133 

'01540 
'01650 
'01 780 
'01 780 
'01 737 
'01 763 
'01 700 

h m 

Readings 
of 

Thermo
meters. 

o o 

-------------------

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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. (lxxxyii) 

ci ci .S~"g . ci =~'d ci Readings ci ci =~'1:S ci =~'d ci Readings .~ '0 2 a) *.-4 ~ Q) ~ .~ ~.& f! 
S s ~.8 ~ ~ S 

~~ ~ e .. § of S .§ ~..8 t) ~ S ~"q C) ~ S of 
".g~ 

"q ..... ~~~..., ~H r5E-1 -§~ ~E-1 ~~Q.l.E "q .... 
~~t~ .g~ )Vestern C)E-1 

~~ S t S~ ~ ~ Thermo- Western ~~~f C)E-1 Thermb-
.~ ~ 

..... ~ 
.;~ ..... ~ ..... ~ ..... ~ .; ~ o Q.l 0 ~ ..... ~ 

Declina-
~ c;s _"'C)Q. ~.:~p-. ~ c;s meters. ~ c;s ~ c;s ,..Q C) Q.l ~,.q C) CI) ~ c;s meters. 

=- =.- !! .... , § S =0 0::1- =- DecIina- =- 3':sa =- ..,=p-. s;:l-

~J3 IV 0 
~oo ~ 0 ~ ~ Q) 0 "---- ~ 0 ~ 0 CI) 0 ~~~~ ~ 0 

~OO = 0 Q) ~oo 

"" <;ll"" .: 
.~~ ~oo j;:l 0 Q.l ~OO ~oo 

""':I""~ ~~ tion. CSta ~f~E-1 C5~ .~~r.;E-1 CS~ 

I 

tion. C5~ Orn~E-i CSta C)rn~E-1 ~ = 
o:l ~ > ~ C!:lc;s ·C ~ . ~ 'f~ . ~ C!:l<:lS . = . So 

~ ~ 'J:: <:IS .;.. ~ ~ <:IS • ~ ~ Q) ~ ~ ~ ~ ~ > c;s 

~ ~ ~ p-.~cS ~ ~ p..>cS ~ 
.... c;s .... c;s ~ ~ ~ p..~cS ~ ~p..>~ ~ O~ O~ o~ O~ 

MaY23 May 23 May 23 May 23 MaY23 May 23 
h m 0 I " h m h m h m 0 0 h m 0 I "1/ b m b m h m 0 0 

O. 0 20.50.45 o. 0 'I133 o. 0 '01 700 I. 0 54'6 53'8 13.56 20.37· 5 12.23 '1114 
o. 8 51.35 o. 10 '1136 1.27 '01623 3. 0 57'6 56'8 14. 25 48. IS 12.53 '1135 
0.21 51.30 0.21 • I 167 1.37 '01630 9· 0 61 '4 58'6 15. I ·35.35 13. 4 '1134 
0.29 52.55 0.28 '1144 2.22 '01592 22.30 51 '8 51 '8 15.30 34. 20 13.31 ' 1139 
0.37 52. 0 0.35 '1142 3.25 '01640 15.51 35. 10 13.39 '1144 
0.50 55. 15 0.39 '1152 5. 9 '01640 16. 7 4 1. 5 13.53 '114-5 
0.58 53. 15 0.56 '1126 6. 4 '01620 16. 26 43. 0 13.59 '1141 
I. I 54. 50 I. 0 '1130 6.24 '01638 16.39 41. 55 14· 8 '1146 
I. 27 50.45 I. 5 '1126 6.38 '01627 16. 48 39. 25 14. 20 '1142 

~ 

1.31 52. 5 I. 18 '1 128 6.42 '01640 *** 14. 29 '1148 
1.43 50.55 I. 27 '1124 6.57 '01615 17. 10 40. 0 14. 52 '1153 
2. 10 51. 25 1. 38 '1140 7. 24 '0161 7 17'43 43'45 14- 59 '1150 
3. 2 54.40 2.26 '1148 7.42 '01518 17. 56 42. 0 15. 17 '1156 
3. 10 53.50 2·49 '1141 8. 4 '01634 18. 8 43. 0 15.59 '1143 
3.25 54. 25 3. 10 ' 1154 8.27: '01540 18.37 42. 0 16. 3 '1145 
3.35 53,40 3. 18 '1149 8.52 '01527 18,45 42. 55 16. 9 '1142 
3.53 55. 5 3.30 '1147 9· 7 '01500 19· 3 40. 20 16.28 '1151 
4. 15 54. 30 3,40 '1142 ·11. II '01 443 19. 30 41• 5 16.52 '1150 

4·49 55.50 4. 10 '1152 1 1.38 '01 455 19.45 39·35 17· 5 '1143 

4. 59 54. 10 4. 22 '1150 12. 7: '01 410 19. 50 40.50 17. 30 ' 1139 
5. 3 55.55 4. 38 <1159 12.50 '01 495 20. I 39.45 17· 45: '1143 
5. 13 54.45 4. 54 · 1162 14. 25 '01567 20.38 40. 50 18. 7 '1140 
5.20 55.20 5. 4 '1152 14. 53 : '01554 21.52 40. 20 18. 22 '1131 
5. 26 54· 5 5, 13 '1166 ·15. 44 '01595 22. 9 43,55 18.55 '1126 
5.56 50,45 5.23 ' 1164 16.30 '01663 22. IS 45. 0 19' 23 '1 125 
6. 3 51. 25 5,30 'J 156 20. 3 '01800 23. 29 48, 0 19'41 '1 120 
6.18 47, 0 5.37 '1161 23.14 '01840 23.59 49.40 19'47 'I 122 
6.27 47. 55 6. 0 '1136 23,59 '01840 20. 0 '11 18 
6.37 47. 35 6. 7 '1143 20,32 'II 16 
6,43 49· 0 6. 14 'I I 13 20·44 '1 114 

7· 2 47.40 6,34 '1156 20.56 '11 15 
7,36 44. 15 6.38 '1152 2 I, 9 '1112 

7. 39 42. 10 6,48 '1176 21,23 'I I I I 

7. 55 40. 55 7· 8 '1145 21.30 '1 I 13 
8. 8 28,30 7, IS '1150 2 1.37 'I I 10 
8.28 39. 10 7· 19 '1146 21. 45 '1 I 12 
8,42 35.55 7. 26 ' 1157 22. 3 '1113 
8,59 43. 5 7. 38 · 1152 22. 12 '1 I 18 
9. 20 38,40 7'45 '1120 22,38 '1117 
9,52 44, 10 7. 53 'I 122 22.51 • I I 18 

10. 0 43. 25 7. 56 '1120 23. 0 '11 24 
10. 16 44. 10 8.13 . ' 1157 23.20 '1 122 
10,37 42.40 8.36 '1 129 23.27 '1126 
10.40 43. 5 8.52 · 1141 23.59 '1126 
10.59 41. 50 9· 6 '1123 ---- ----
II. 8 40. 0 9,22 '1128 May 24 May 24 May 24 MaY24 
I 1,24 40. 10 9. 30 '1 125 o. 0 20,49,40 0, 0 '1126 o. 0 '01840 8. 0 62 '0 "60'0 
11.33 39,20 9.41 ' 1129 0.58 50. 0 o. 19 '1126 2.53 '01 720 2 I. 0 54 '2 53'6 
I I. 43 40. 30 10. I ' 112 7 1.46 49· 5 0.46 '1130 3.42 '01648 

I 1.48 38.50 10.14 ' 1129 2. 29 49. 20 I. 13 '113 I 5. 4 '01625 

I 1.57 39. 25 10.22 '1 128 5'46 45. 10 1.25 ' 1134 8. 8 {,OI520 
12.22 37.40 II. 2 '1133 6'45 44.45 1.34 '1133 '01610 

12.40 34· 5 II. 8 '1131 9· 9 45.40 I. 51 ' 1134 8.55 '01560 
12.56 37. 30. I I. 14 '1132 9. 52 44. 30 2. 7 '1132 11.45 '01547 
13. 5 37. 25 11.23 '1128 I 1.33 44· 0 2. 15 ' 1134 13.36 '01594 
13. 14 39. 35 11.35 '1130 12.39 42. 15 2.39 '1131 18. 12 '01813 
13.23 38.50 11.46 '1143 12.45 43. 25 2.55 ' 1134 21. 6 '01830 
13.37 40. 0 12. 8 '1 u8 13. 18 43. 5 4. 16 ' 1137 22. 1 I '01860 

For the Horizontal Rl~(l Vertical F'orces, increasing readings denote increasing forces. 



(lxxxviii) INDICATIONS OF THE MAGNETOMETERS 

d d =<l)'1;j ~ =<l)'1;j d Headings d d =<l)'1;j d =<l)'1;j d Readings 
S S .~] 2 ~ S .~ '0.& sJ 

.9 of s S .;] ~ ~ S 
.~ '0 ~ aj 

S of 
~~~§ ~~ ~ B ~c:.>;"" 

]~ ~~ ~t=i ]~ Thermo-
,.d ..... 

~~ ~~~.B ~H ~~~.B ,.d .... 
Thermo-

Western .~ f.4 
o ;.., c:S I-< <l) t: ~ t)E-ot Western ~~2;~ 8 <l) 2; ~ 

t)E-i 
;.. I-< =-E8~ .~ a ~,.d8~ meters. 

..... ;.., .~ a ..... I-< .~ a meters. ..... c:S ~~ t:: c:tl j:: c:tl -;l~ g g. • f;:: c:tl R-5g~ = .... Declina- c:tl = §"O ....;:)0.. t:lO §o Declina- = .... =- ~o <l) 0 
~OO 

....... ~;:;~ -;l'cl::l~ ~~ ~~ 
<J.; 0 .- ..... ::l S <l) 0 

~'cl~~ r;.;~ ~OO = 0 Qj <l)00 ~i <l)r/). <l)00 = 0 :Ii 
<l)00 c:J00 ~~ 

~a .~t~8 I-< = .9l!l~E-i I-< 8 ~a tion. I-< = .§~~8 I-< = 08 05 tion. o<l) . = >~ .9 ~~E-i • = ;;':So 0c:S 't ~ . ~ ~Qf.) 0"" OCl ~Qf.) 
c:J ~ Eic:S~81 

<l) <l) Q) I-< c:tl • I-< Q) 

~ it> oS <l) 

~ '"'" > a~.£ ~ • c:tl ..... "" ~ ~ ~ ~~<2 ~ <S.~ ..... c:S 
""... ""... ::q ~ <H ""... ~ O~ O~ > ~ O~ 

l\1ay24 May24 MaY Z4 MaY25 MaY25 MaY25 
h m 0 I II b m h m 11 m 0 0 h m 0 I II h m h m b m 0 0 

13. 23 20.44.45 4· 41 '1142 23.59 '01850 8. 18 20.46. 50 3. 8 '1161 22.26 '01885 
13.39 40. 50 4. 52 '1140 8,43 47. 30 3.20 '1156 23',59 '01837 
13'46 41. 55 5.20 '1142 g. I 46. 30 3.3g '1156 
13.58 40. 15 5.33 '1140 10. 21 45. 0 3.57 '1149 
14· 0 42. 10 6. 8 '1142 10.58 45. 20 4. 12 '1152 

14· 8 40. 35 6.53 · 1139 II. IS 43.45 4. 20 . 1152 

14. I.' 4 1. 35 7. IS ' lI43 I 1.23 44· 0 4. 52 ' 1157 
14· 2g 4 1.40 7. 23 '1142 11·44 43.40 6. II '1158 

14. 34 40. 35 7. 32 '1144 11.52 44. 55 6.38 '1 152 

14.48 39.40 8. 8 ' 1134 12. I I 43. 25 6,47 '1153 
15. 7 4 1.4° 8.46 '1135 12. 16 4-4- 50 8. I '114 1 
15.37 38. 10 g. 0 '1138 12.23 43. IS 8.23 ' 1I4 1 
15.53 4 1. 55 g. 9 '1135 13.24 44· 5 8.3g '1145 

*<** g.23 ' 1137 IS. 2 43. 5 g.32 ' 1134 
17· I 43. 0 9·47 '1135 *** 9'4° '1136 

17. 52 4°· 0 10. IS 'j 138 16.32 3g.55 10. IS ' 1134 
18,43 38. 15 10.32 '1136 16'40 4 1. 10 IO.2g '1135 
Ig. 8 38,45 I I. '29 ' 1137 16.57 41. 55 10.37 '1133 

19· 37 37. 50 1 1.58 ' 1134 17. 10 39.40 II. 7 '1138 
20.21 39. 20 12. 17 '1140 17. 2 I 4°·25 I 1.23 '1133 
20.52 39. 20 12.38 '1132 17'45 3g·4° 11·44 '1132 

2 1.37 41. IS 12. 45 '1136 18. 12 40. 50 I 1.58 '1138 
22. 28 44. 30 12.53 ' 1134 I8.2g 38.20 12. 14 ' 1134 
2.). 13 45.40 13. 8 'II3g 18.3g 3g.55 12.23 '11 37 
23.27 47. 35 13.16 'II3g 18.58 3g.30 12.41 '1131 
23.52 47. 30 13.27 '1149 19· I 37. 10 13. 4 '1131 
23.5g 4~t 15 13'45 '1142 Ig. 7 40. 35 13. 18 ' 1134 

14 .• 24 '1144- Ig.13 38.30 13.25 '1132 
14,45 '1140 19. 32 40. 5 *** 
IS. 8 '1144 20. 0 .3g. 5 14. 53 '1132 
15.35 '1135 20. 9 40. 30 15. 7 '1136 
15.53 '1133 20.27 3g. 10 IS. 13 '1136 
16.23 ' 1137 20.30 40. 55 15,44 '1142 
18,44 '1130 20.42 38.35 15.53 ' 1137 
18.55 · 1131 2 I. 5 44. 15 16. 0 '1141 
Ig.25 'l12g 22. 13 47. 15 16.14 '1138 
Ig.37 '1 127 22.22 50.35 16.23 '1142 
20.37 '1128 22.3g 48,45 16.2g '1140 
2 I. 16 '1125 22.45 4g· 0 *** 
21.32 '1 127 22.54- 48. 25 18.21 '1142 
22. 0 '1123 22.57 51. 5 18.35 '1146 
22.38 · I 121 23. 6 4g· 2O 18,45 '1144 
23.23 '1 12g 23. 12 50.45 18.53 '1146 
23,46 '1 122 23.22 4g· 25 Ig. 7 '1138 
23.5g '1123 't.t. 23.29 52.35. 19. 26 '1140 

------- ---- 23.38 51. 10 Ig.39 '1136 
MaY25 May25 May 25 May 25 23.55 52. 5 19. 52 '1140 

o. 0 20'48. 15 O. 0 '1 123 O. 0 '01850 I. 0 57 '6156 '8 23.59 51. 0 20. 0 '1138 
o. 27 49.40 O. 4 '1 126 0.55 '018 70 3. 0 59 '858'6 20.26 '1135 
0.37 49· 5 o. 18 '1 127 I. 5.3 '01810 9· 0 60 '3 158 '0 20 .. 32 '1143 
1. 42 52. 15 0.27 '1 125 3. I '01 760 2 I. 0 51 '8151 '5 20.39 '1133 

I 

3. 3 51. 5 0.45 '1 129 3,45 '01660 20.52 '1132 
3.12 51. 40 I. 0 '1130 5.24 '01580 2 I. 7 'I126 
3.22 51.10 I. 14 '1132 7· 3 '01543 21. 52 '1 122 
.3,43 51. 15 I. 32 '1138 g.53 '01522 22. 4 '1126 
4 .. 33 49, 5 I. 50 '1133 I 1.4° '01555 22. 13 '1 122 
6.37 46.40 2. 10 '1136 17. 12 '01860 22.26 '1132 

7· 9 46. 35 2.46 
\ 

' 1137 20.45 '01846 22,43 '1120 

The i ndicatio?s are taken from the sheets of the Photographi~ Record, except where an asterisk is attached to the number, in which instances 
they are mf('rred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the. magnet. has 
~een ~enerall! in a state of agit.at.ion. The Symbol Ct) de?otes ~hat the register bas failed betw~en the preceding ~n~ folloWIn.g rea~Ing~. 
The ~ymbol. attached to a tIme denotes that the readmg wIll apply equally wen toa consIderable range of t.Ime near that :vhICh IS 

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



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR ]863. (lxxxix) 

=IV"t:! =IV"t:! Readings 
t:lC1>'1j =C1>"t:! Readings .v q) .:] ~ ~ q) .~] ~ ~ ~ ~ a; ."""',....... Q.l • 

~ 
.~~ Q.) • q) 

S S ~~i!:!.E .c,S S of a .d'S IV..8 "t> ~ -:= ~~~ 
.d.S of 

~~ 
.c .... ~~i!:!B .c .... Thermo- .c ..... i!:!~i!:!B .c .:::= ~ ~ ~'~ Thermo-

Western 08 o IV ~ til 08 15 IV 15 e 08 08 Western 08 ~~g~ oE-t .~E-t 
.; ~ ..... "" ~.c 8 fil . 0; "" .~ "" meters. .~ "" .; 19 .~ "" oIV15"" 

~ = ~~g~ 
~.ct)IV ~ "" meters. 

t:I- Declina- = ..... ......... =p. =~ =~ =~ -"'=p. =~ -=~ t:I~ 
IV 0 IV 0 .s c.-. :::s S IV 0 ..... ~:::s~ IV 0 ~i 

IV 0 Declina- ~o .gc.-.:::SS :) 0 '"a '0 ~ ~ IVO 
~<ll IV 00 = ~ • IV i!:!<ll i!:!<ll ~-t i!:!00 IV<ll = 0 • IV IV 00 2:!00 ~~ ~~ 
c!:l§ tion. CS§ ~ .... ~8 o§ .~ .5~8 c!:l§ 'fo '6b o~ 

tion. CS§ ~!1~8 CS§ .~!3~ E-t c!:lfa tIi~ >6b 
.§ s.P:l~ ~ ~ . '"' ~= >= .... ~ . "" t !.>~ IV 

~ 
IV > p.>~ IV ~ t; p.~ ~ ~ IV c.-.cu c.-.= 

~ ~ ~ ~ ~~ Cl~ t:d > ~ O~ O~ 

May 25 May 26 May 26 I 
b m 0 , 

" h m h m h m 0 0 h m o ~ I " h m h m h m 0 0 

22.58 '1 124- IS. 0 2°·A6. 5 IS. 8 • 11.30 

2.3. 2 ' 1129 15. 1.3 4-7·.35 15.14 'I126 
2.3. 9 ' 1124 15.20 45. 5 15.28 ' 1127 
2.3. 17 • 11.30 15·.37 46. 55 15·.39 '1124-
2.3.36 '11.31 16. 7 4-4-.4-5 16. .3 ' I127 
2.3,4-3 '1 123 16. 18 4-6. 10 16. 15 • I 1.32 

2.3.54- '112.3 16,45 42. 50 16.24- ' 1129 
2.3.59 '1121 17· 4 42. 30 16,4-7 '1134-

- ---- ---- 17. 33 45. 0 17· 0 '1134-
May 26 May 26 :J\IIay26 MaY26 *** 17. 16 '1128 

O. 0 20.51. 0 O. 0 · 112 I O. 0 '018"7 I. 0 54'8 54- '2 18. 18 4-1, IS 17 . .31 '11 .31 

0.26 52. 0 0.12 '11 15 0.55 '01814- .3. 0 57'0 56,6 18.30 4-3,40 *** 
0.34 51.25 0.29 '1124- I. 9 '01820 9· 0 61 '0 59'0 18·.37 46. 55 17,55 '1125 

0.37 53,45 0.32 '1 I21 I. 24- '01850 2 I. 0 52 '2 52 '0 18·49 43. 50 18, 0 '1 127 

0.53 51.35 0.4-2 'II22 .3,42 '01 750 22. 0 53'2 53'0 19. 10 4 1. 35 18.24 'II 17 

I. 0 53,4-0 I. 0 '11 16 4. 23 '01670 23. 0 55'0 55'0 19. 13 43. 0 18.30 "I 120 

I. 7 52'4-5 I. 1.3 '1128 5.20 '01660 19. 22 4 1. 0 18.53 '1119 

I. 18 57· 0 I. 17 '1125 9.48 '01540 19. 26 42• 55 18.58 'II22 

I • .36 52. IS I. 34- '1153 10,.34- '01540 19. 29 4-0,25 19, 6 'Il 17 

1.50 52. 25 1.4-5 '1128 I I. 45: '01534- 19.40 41. 35 19. 20 '1123 

1.58 52.35 2. 9 '1125 12·47 '01580 19. 52 40.40 19. 26 '1121 

2.16 53.20 *** 17.43 '01870 19. 56 42. 10 19.40 'Il22 

2.38 50.50 2.4-8 ' 1127 2 I. 18 '01870 20. 0 40. 0 19· 45 'II 17 

3. 5 51. 0 3. 14 '1136 22. 15 '01 905 20. 2 42. 10 19. 51 '1 124 

.3. IS 50. 10 3.26 '1135 23.59 '01880 20 • 8 .39, 0 19. 55 '1119 

.3·.37 52.50 3.51 '1165 20. 9 4-0.45 19. 58 'Il25 

.3.58 51.20 4-. 0 ' 1169 20.22 4 1.40 20.12 '1120 

4· 14 47'45 4· 4 ' 1164 20.25 40• 5 20 . .30 '112·2 

4. 2.3 4-9. 20 4-. 7 '1166 20.30 4 1. 25 21.25 '1105 

4·49 4-7· 0 4. 23 '1l38 20·.37 4-0. 25 21·44 ' 1092 

5. 1.3 46. 5 4. 34 '1145 20.4 1 41. 55 22. 0 ' 1093 

5. 19 4-7· 0 5. 7 '1134- 20.56 4 1.45 22. I I ' 1089 

5.52 44. 55 5.23 '1143 21.38 46. 0 22·.37 ' 1099 
6. 13 44.40 5.52 '1140 21.5.3 46. 0 22.54- ' 1094 

6.46 45 . .30 6.20 '1146 22. 4 44.40 23. IS ' 1094 

7·.34 44. 55 6.33 '1144 22. IS 4-8. 35 23,42 ' 1107 

8. 2.3 47· 0 6,42 '1146 22.23 47. 50 (t) 
8.52 46. 35 6.58 '1141 22.43 49. 20 

8.57 44· 5 7. 51 '1140 22.58 49· 0 
8.58 47. 55 8. 7 '1143 2.3. 12 51.15 , 
9· 0 46. 25 8.18 '1136 23,43 49. 30 

9. 13 46. 20 9· 7 '1131 23.56 51.10 

9. 16 47. 55 9. 19 '1136 (t) 
9. 30 45 • .35 9. 25 '1125 --- ---- -------
9. 35 46'40 9. 38 · 11.34- , lUaY 27 May 27 May 27 May 27 

9·5.3 45 . .35 9.45 • 11.30 (t) (t) O. 0 '01880 o. 0 56'2 56'2 

10.27 4-6 . .35 10. 24- • I 1.32 o. 8 20.49.45 O. II '1105 2. 7 '01 765 I. 0 57'S 57 '7 

10.52 44-·~0 10.32 '1130 0.30 50.35 0.29 '1117 2.41 '01686 .3. 0 61 '1 62'0 

II. 0 46. 0 10.50 '1130 0 . .38 52.30 0.33 '1 II5 3.58 '01650 6. 0 6S'S 64-'0 

I I. 6 45. 0 10.59 '1133 0.42 51. 50 0.38 • I I 18 
4·.38 fOI610 9· 0 66'0 64-'2 

II. 10 46 . .30 I I. 4 '1128 0.45 52.55 0.42 '1 II4 '01660 12. 0 64'6 62'4 

11.25 44-. 20 I I. 10 '1 137 I. 0 51. 5 0.46 '1120 6. 9 '01590 18. 0 60'8 58'7 

*** I I. 22 '11.31 1.32 50.40 I. 0 '11 12 6. IS '01630 21. 0 59'0 58 '8 

14. 10 44.40 11.34- • I 1.33 2. 4 52. 5 I. 28 '1123 7. 26 '01570 22. 0 59'9 59'6 

14. 23 4.3,40 11.45 '1131 2. 18 50.50 2.24 '11.30 7, S7 '01567 2.3. 0 60'8 61 '0 

14. 28 46. 0 *** 2 • .33 51. 25 2.39 '11.34- 8.28 fOI545 

14. 39 44-· 5 I2·!i4 • 11.34 
*** 2.54- '11.31 '016.30 

I4· 5S 47. IS 1.3.58 · II.32 .3.21 49· 0 .3. 8 '11.37 10·4.3 '01570 

*** 

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

GREENWICH OBSERVATIONS, 1863. M 



(xc) INDICATIONS OF THE MAGNETOMETERS 

1=lQ)"d 
.s~] ~ Readings 

1=lQ)"d dQ)"d Readings 
~ ~ .~]~ f as CIS ~ ~ .~] ~ ~ as ... ]~ ~ ~ 

~.§ ,.d.§ e~fg S ~i ~g ,.d.§ of. ,.d'§ ,.d'§ e~~g s ~~f.e S of 
.: ..... Therino- Western 

,.d ..... ,.d ..... Thermo-..... ~ Western .~~ ~]~e (.)~ ~ Q) !:: e .~~ (.)~ .~~ ~14g~ (.)~ ~] ~ e (.)~ 
~ ~ ~ ~ .... +>~~ .; ~ p:;.j-Eg~ ~ ~ meters. .; ~ ~ ~ 

.[; ~ ..... ~ meters. 
1:::1 ~ 1:::1 ~ s::,;g d ~ s::,;g Declirta- ..... +>I:::1P-. 1:::1,;g p:;.j+>~& ~ ~ 

~~ Declina- ~~ ~ .... d S ......... gs ~~ ffi'O e .... d S _~dS 1:::1- ---
Q) 0 

~~ 
Q) 0 Q) 0 Q) 0 

I=l 0 Q) Q)rn ~ 0 Q) ~~ Q)rn tion. fell d 0 Q) Q)rn 

.~ !£r.;~ ~rn ~~ I~~ 01:::1 tion. O~ ~"'~~ CSfa 
.~ !£r.;~ os:: CSfa 

~!£~~ CS§ '~"5 . ~ ~~ .~ o~ ofa p:1~ P:6b ~ 1:: J..4 .;.c tIS > tIS 
.~ ~ . ~ t: ~ . ~ 

Q) 

~ ~ p..~cS 
Q) > g.>.s Q) .... ~ Q) 

. ~ ~ P-.l:I:lcS ~ > p..>cS ~ b~ b~ ~ ~ ~ o~ O~ ~ 

May27 May 27 
J 

MaY 27 May 27 
h m 0 I " h m h m h m 0 0 h m 0 I II h m h m h In 0 0 

3.28 20.49. 30 3.22 · I I.~2 15.26 '01688 21, 47 20,46, 0 
3,37 47,25 4, 7 '1130 17,38: '01 780 22, 8 50,20 
3,43 48,30 4,55 '1138 20, 7 '01 947 22.53 52,25 
4, 2 46. 35 5,15 '1133 22, 48 '01 980 23,29 52,30 
4,38 46, 20 5'45 '1140 23,59 '01 937 23.37 54,20 
4,52 46,55 5,58 '1136 23,53 54.40 
4,57 47,50 6, 8 '1138 (t) 
5, 12 46. 0 6.37 '1133 -------- ------- --- -- -
6,39 45, 10 6.52 '1144 May 28 MaY28 MaY28 MaY28 
6.54 45,50 7, 7 '1135 (t) o. 0 'I I 12 0, 0 '01 937 0, 0 61 '9 63'0 
7, 7 44,55 7,31 '1133 0, 7 20,52,50 0, 8 '1113 0,15 '01 950 . I, 0 62'8 64'0 
7,38 44. 55 7,57 '1143 I. I 51,10 0,35 '1120 2, 9 '01803 2, 0 63'8 65'8 
7,50 45. 55 8,22 '1131 I, 15 52. 10 I, 3 '1I26 3.39 '01600 3, 0 65 "7 67'6 
8, 8 44· 0 8,35 '1132 I. 32 52,.50 I. 8 '1123 -3.58 {oI595 9, 0 70 '0 69'0 
8.24 44, 0 9. 29 'I 122 I. 45 51,30 I. 30 '1135 '01660 21. 0 62 '0 61 '2 
8.32 45. 30 10.29 'I 128 1.52 52. 10 1,38 '1125 6. 4 '01513 
8.52 44. 55 10.45 '1123 2.37 51.55 2, 8 '1125 8,26 '01 464 
8,56 42, 0 10;57 '1125 3, I 49. 35 2.36 '1136 10,58 '01 440 

9· 0 43,50 I 1,29 'I 122 3,47 47,50 2,52 '1131 14· 3 '01544 
9· 24 44. 35 12, 16 'I 127 3.57 48_. 45 3. 8 ·1133 15.34: '01597 
9. 33 45. 35 12,37 'I 124 5.42 44,25 3,41 '1125 16.45 '01 700 . 

9· 39 44. 35 12.41 ' 1127 5,48 45,35 3,53 '11.30 18, 0 '017g5 
10,22 45. 5 13. 3 'I 121 6,28 44. 15 4· 3 '1126- 2 I, 0 '01837 
10.28 46. 10 13, 18 'I 121 6.-53 44, 10 4,16 '1I25 22,49 '01880 

10'45 44, 25 13,57 '1124 7. 22 45,40 4. 31 '1136 23, 0 '01885 
I I. 21 43,55 14, 9 'I 121 7. 54- 45, 10 4. 51 '1133 23,22 '01873 
12, 6 45. 10 15,47 'I 121 8.30 46. 0 5. 8 '1 121 23,59 '01880 
12,30 44. 15 16, 5 '1123 8.46 44,35 5,35 '1122 
12,33 45,40 16,23 'I 121 9. 56 43,35 5,47 '1128 
12,38 44. 15 18, 17 'I 120 10,37 44. 35 6. 0 ' 112 7 . 
12, 45 44,50 18,37 'I 1I4 10.46 43,55 6.20 '1132 

12.5g 43. 25 19,45 '1 I 10 10.52 45. 0 6,47 '1136 

13.59 45. 55 20. 0 '1 I 12 I I, I 44, 10 6.52 '1132 
15, 7 45. 0 20,38 '1106 I I, '~7 44,50 6,58 '113g 

15.16 45,20 21,32 '1106 12,30 44,30 7, 8 '1132 
15,53 43, 5 22,Ig 'Iog7 12.38 43,40 *** 

16.34- 42. 0 22,31 '1100 13, 1 I 43. 10 8. 13 '1130 

16. 44 42'45 22,38 'Iog2 14. 19 53. 0 8. Ig '1131 

16,50 41. 0 23. 12 :'Iog6 14,42 49. 15 8.3g '1126 

16.5g 42, 5 23.45 '1114 14,57 49· 0 8,50 'I12g 

17, 6 41.45 23.55 · I I 13 15.26 43,30 9· 4 ' 1127 

17,45 4 1,25 23.59 · I 112 16.22 3g. 5 g.28 '1128 

17,55 42. 10 16.27 41, 15 10, 0 'I 121 

18, 0 41, 5 16,33 3g, 0 10,22 '1126 

18, 10 41, 10 17· 6 38,30 10,44 '11 21 

18,14 40. 0 17,31 37. 35 *** 

18.22 41. 55 18, 7 38.30 I I, 37 'I 121 
18,32 40, 5 18,21 37,20 I I. 44 '1124 

18'43 42,55 18'40 38.20 I 1.54 'I 122 
18,50 42, 0 18.57 3g.55 12, 5 '1124 
Ig, 0 41. 45 Ig.30 37.40 12,23 '1120 
Ig. 5 40. 35 Ig.52 3g. 0 12,32 '1122 
Ig.23 42 . 35 20,Ig 38,45 13, 0 'I I1g 
Ig,33 40. 20 21. 38 42,40 13,35 '1122 

I9'48 41. 35 21,58 46. 55 14. 10 '1113 
20, 8 42. 30 22.13 47, 5 14,29 '1118 
20, J5 4 1,30 22, 23 48.45 14,41 '1117 
20,50 42,55 22,3g 48,55 *** 

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 ~isplacement, ~ 



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

Q) dS s:I QP'd a.i s:lQ)"d 

~ Readings Q) a.i 1=lQ)"d Q) 1=lQ)"d <V Readings 
S .§ 

.~ '0 ~ cV a .... '0 E as 
S S ';;;'O~ Q) S .~ C1 ~ ~ s ~-; al ~ ~i ~~ of C)..c= C) ~ of 

,.t:l .... 
~8 ~ ~.., ~~ .g~ ~~ 

.s= ..... 
t~Q)';; ~~ 

Q).,q ~.a .s= ..... 
C)8 Western ~1l!:;~ tQ)!:;f Thermo- Western C)E-i ~ Q) I:: f ~~I::cos C)8 Thermo-

..... $0- ...... '" .~ ~ .... ~ .; ~ .... ~ .; ~ o Q) 0 ~ .~ ~ 
~ as Declina-

~as ...... ..,C)c. ~~C)~ ~ as meters. I=l~ Declina-
~ cos ...... ~g~ ~,..ClC)Q) meters. 

s:I- §o ~ ..... § a ~'O _~§s s:I- 63'0 ~~ § s s:I- .... s:lP< 63'0 Q)O ffioo 
Q) 0 Q) 0 Q) 0 ~<s=~ Q)ifJ. Q)oo s:I 0 Q) as Q) Q)ifJ. 

~~ ~~ 
Q)OO Q)if2 s:I Q) Q)OO Q)ifJ. ~~ ~"til 

~~ tion. '" s:I Orn~8 CS~ .~~~8 c5~ c5~ tion. CS§ ~!l~8 CS§ 0;; ~ C!:l 1a 'i:r~ .'", . ~ po: 6'0 
C)rtl~8 • s:I po: 6'0 Q) 

~ 't ~ . '" Q) ::t:l1IJ Q) Q) 'J:: ~ • ~ 
~ 

'i ~ . ~ 
~ 

::t:bO 
~ ~ ~ P<::t: cS > P<> cS ~ ~::E 

..... as ~ ~ ~ P<~ cS > p.> cS ..... cos ..... as 
O~ O~ C~ 

MaY28 MaY28 May2g MaY2g 
h m 0 I II h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

22.57 20.50. 0 15.26 '1126 12. 13 20,4-6. 50 10.32 '11 14 
23. 7 4g· 25 I5.5g '1121 12·44 45. 20 I I. 17 '1 I 15 
23~ 31 50. 0 16.30 '1 120 13. 0 47. 10 I 1.34 'II 13 
23.38 51. 0 16.35 '1117 13.25 47. 10 12. 2 '1113 
23.50 4g· 25 17. I I '1121 13,44 46. 0 12.33 • I I I I 

23.5g 50.40 17. 28 '1116 13.5q 47'45 13. 17 '11 13 
17.45 '1I 18 14. 15 4-7. 25 13'49 ' 1107 
18.22 '1 I 12 14. 28 46. 15 13.58 '11 10 
Ig. 18 '11 14- 14.43 47'40 14. 10 ' 1107 
Ig.2g · I 112 15. 5 47. 25 14,22 'I I I I 

I9'44 'II 15 15.14 44· 5 14,32 '1 I 10 
20,28 '1 110 15. Ig 45. 0 14·47 '11 14 
20,43 '1 I 12 15.25 44· 0 15. 16 '1 110 
21,30 '1106 15.38 4-5. 25 15.23 '1115 
21,38 '1103 16. 12 45. 0 15.38 '1108 
21.52 '1102 16.25 46. 15 15,48 · I I 10 
22. 13 'I08g 16.2g 44. 30 16.38 '1 I 10 
22.38 'log0 16'44 45, 5 16'4-g • I I 13 
23. I I 'log7 17· 6 43. 50 18. 6 '1 log 
23.46 '1 I 15 17. 30 44-. 25 18.21 'II I 1 

23.5g 'I I 12 17.46 43. 50 18.37 '1105 
---- ---- 17. 55 44. 55 Ig. 0 ' 1107 

MaY2g MaY2g MaY2g MaY2g *** Ig. 15 '1105 
o. 0 20.50.4-0 o. 0 '11 12 O. 0 '01880 I. 0 66'0 67 '1 18.37 45. 10 Ig.27 ' 1107 
o. 20 50.50 0.21 '111 I 0.23 '01880 3, 0 6g'I 70 'g 18.5g 46. 55 19'46 ' 1104 
0·49 50. 0 *** I. 7 '01852 g. 0 74'0 72 '0 Ig.25 4-7. 25 20.58 '1105 
I. I 51.4-0 I. 4 '1 128 I. 28 'oI7go 21. 0 65'8 65'0 Ig.3I 48. 25 2 I. 7 · 1107 
I. 2g 48. 55 I. 22 ' 1124 3.50 '01515 I9'48 4-7· 0 2 I. 15 '1106 
I. 36 50.30 I. 30 '11 17 4· 39 '01 443 20.17 4-8. 5 21.46 '1100 
1.46 50. 5 I. 37 '1 126 8.53 '01280 20.28 47. 30 22. 8 '1103 
2. 2 4g· 0 1.50 '11 17 g.18 '01300 20.51 4-8,4-0 22. 18 'Iogg 
2. 14 48. 15 2. 4- · 1123 10. 4 '01240 2 I. 0 4-7'45 22.42 '1105 
2.57 48,40 2.26 '11 14 I 1.41 '01267 *** 23. 0 '1102 
3, 3 50. 0 2.43 '1 I 15 15.33 '01500 22. 12 53. 10 23.23 ' 1107 
3.37 4-7. 25 2.57 '1126 17· 3 '01637 22.33 52. 0 23.30 · 1101 
4-. 0 4-+ 25 3.23 ' 1124 Ig. 18: '01 740 22.51 52'40 23·4-7 ' 1107 
4- 12 4-4-. 25 3.37 'II 17 2 I. 15 '01 740 23. 0 52. 10 23.55 '1103 
4. 25 4-5. 30 3.51 '1 I 15 23.36 '01 758 *** 23.5g '1106 

4·44- 44.45 4. 23 · 1133 23.5g '01 780 23,43 54' 0 
5.26 47. 30 4.4-0 '1125 23.53 53. 5 
5.52 46. 0 4. 58 '1122 23.5g 52.35 
5.5] 46• 30 5.24- '1138 ------- ------- -------
6.31 44. 35 5'49 '1 I 18 May 30 May 30 May 30 May 30 
6,44- 4-6. 0 5.57 '1126 o. 0 20.52.35 o. 0 '1106 o. 0 '017 80 I. 0 67'0 68 '2 
7. 15 4-6. 30 6. 4 '1 121 O. 13 53.20 0.41 '1117 0.38 'oI7g5 3. 0 68'8 6g'9 
7,31 47. 35 6.30 '11 16 0.36 54. 15 0.59 '1108 4-. 3 '01600 g. 0 7°'4 6g'4 
7.56 47. 15 6·44 '1125 0.57 52.50 I. 7 '1113 5. 10: '01485 22.36 64'0 63'0 
8,42 4-8. 0 7· 5 '1 120 J. 2 53.55 1·49 ' 1107 6,40 '01510 
8.53 46. 15 7· 19 • I I 23 1.45 53. 5 2.10 '1114 9. 36 '01500 
g. 0 47. 35 7. 30 '1 121 1.57 53.30 2.15 '1 122 4 10. I I '01 485 
g.38 47· 0 7.48 ,' 1124 2. 7 53. 0 2.lg '1118 12. 3 '0154° 

9'47 45.45 8. 9 '1 121 2.10 54· 0 2.52 '1105 14.40 '01654 
10. 2 45.45 8. 17 ' 1124 2.22 52. 5 3. I ' 1107 15. 18 '01650 
10.22 42 • 35 9· 8 • I 1 18 2.31 52.20 3.23 ' 1109 17,42 '01 788 
10.31 43• 0 g. 22 '1120 3.38 49·4° 3.33 '1106 23.59 '01595 
10.58 42. 55 g.35 'IIIg 4· 8 4g· 25 3.58 '1106 
I 1.23 46• 35 g.5I ' 1124 4. 37 48. 0 4· 9 '1 log 
I I. 45 45. 15 10. S 'II 17 5. 0 48. 15 4. 23 '1 I 10 

5.12 47· 5 4. 30 '1114-

}"'or the Horizontal and Vertical Forces, increasing readings denote increasing forces • 

.> 

M2 



(xcii) 

May30 

Western 

Declina

tion. 

h mOl 1/ 

6. 7 20.46. 0 
6. 21 42.35 
6.32 40.50 
7. 2 4 1 • 35 
7. 26 43• 45 
7.37 45. 30 
8. I I 45.20 
8.46 46. 20 
8.59 45. 10 
9. 15 46. 35 
9.52 46. 25 

10.20 45. 0 
10.28 46. 0 
10.49 40.45 
II. 15 47.55 
I I. 32 48. 25 
II. 43 47. 0 
12. 7 46• 5 
12. 22 46.35 
12.29 45. 35 
12.31 46.55 
12.59 46. 5 
13. 8 47. 0 

13.22 46. 0 
13.28 47. 5 
13,45 47.40 
13.59 47. 35 
14.11 50. 0 

14. 16 49. 50 
14.29 51. 35 
1 5. 13 46. 50 
15,41 45. 20 
16. 0 45. 55 
16. 26 43.35 
16. 46 44.30 
17. 10 42 .45 
17. 18 44. 5 
17.28 +.3. 5 
17.30 44. 30 
17· 47 43. 35 
17.58 45. 15 
18.24 45. 0 
18.52 43• 20 
19.22 45. 40 
19· 43 44. 10 
20. 15 43. 10 
20.28 41.50 
20.36 43. IS 
20.50 42.50 
20.59 44. 10 
21. 10 43.15 
2 I. 16 45. 0 

21.22 44-. 0 

May 30 
b m 

4. 39 
5. 0 

5. 13 
5.20 
5.37 
5.53 
6. 0 

6. 2 
6. 18 
6.37 
7. 0 

7. 30 

7·47 
8. 7 
8.20 
8,43 
9. 0 

g. 10 
9. 15 
9.43 
9. 58 

10. 12 
10.40 
10.56 
I I. 10 

11·47 

12.36 
12.40 
13. 0 

13. 7 
13. 17 
13.33 
13,49 
14. 8 
14· 17 
15. 0 

15.33 
16. 8 
16.42 

17. 15 

17. 37 
18.25 
18.39 
19. 10 

19. 59 

20.57 
2 I. 3 

2 1.59 I 
22.24 
22.33 
22.35 

*** 21·47 
48. 5 
49' 40 22.16 
49. 0 22.40 
50.35 22.45 

'1 I I I 

'1122 
, 1 I 18 
'1 121 
'11 15 
' 1124 
'11 13 
' 1124 
'1119 
• 1130 
'1133 
'1130 
'1125 
'1 128 
'1126 
'1130 
'1126 
· 1133 
· 1130 
• I 132 
'1 I 28 
• 1130 
'1126 
· 1132 
'1 130 
*** 

• I 132 
*.* 

'1125 
' 1129 
'1126 
' 1129 
· I 127 
'1128 
' 1124 
' 1127 
' 1127 
· 1126 
'1123 
· 1130 
'1130 
••• 

'I 123 
' 1124 
'1121 
'1 lIS 
'1 122 
* •• 

'1116 
••• 

'1122 
'1120 
•• * 

'11 13 
••• 

• II I I 

'llI8 
'I I 10 

h m 

INDICATIONS OF THE MAGNETOMETERS 

h m 

Readings 
of 

Thermo
meters. 

~....; ~ .... . ~ . ~ 
~ 6b :> eo 

O~ O~ 

o o 
May 30 

h m 

23.10 
23.43 
23.52 
23.59 

Western 

Declina

tion. 

o I 1/ 

20.51.40 
53. 0 

52. 5 
52.40 

May30 
h m 

22·49 
22.55 
23. 8 
23.20 
23.57 
23.59 

'1112 
' 1109 
'I I 10 
'1 I 13 
'1102 
'1105 

h m 

Readings 
of 

Thermo
meters. 

h moo 

____ , ____ 1· ___ 1----1--_ ----1-------
May 31 

o. 0 20. 52. 40 
o. 16 53.10 
0.23 52. 40 
0.43 54-. 15 
0.59 54. 30 
I. 8 53.50 
I. 18 55. 0 

1. 29 54. 10 
2.10 54' 0 

2.34 52.35 
2.39 53.25 
2.53 52. 0 
3. 0 52.55 
4. 0 49. 15 
5.15 47.35 
5.38 47.35 
6. 8 46. 0 

6.37 46. 30 
6.56 46. 0 
7· 59 47· 30 
8.32 47. 25 
8.52 48. 0 

9· 27 47· 15 
9.37 48. 55 
9. 4B 46. 25 
9.53 48. 15 

10. 8 47. 5 
10. 19 48. 0 

10.30 47. 5 
10.33 48. 5 
10.46 46. 55 
I I. 33 46. 5 
I I. 44 47. 0 
11.52 46.20 
12. 3 49. 0 

12. 18 50, 0 

12.37 46, 45 
12.54 45. 15 
14. I 45,40 

14· 16 44. 25 
14· 39 45. 30 

14· 54 44. 20 
15. 5 45. 0 
15.37 44.35 
15. 44 45. 15 
16. I 44.25 

17. 36 
17.43 
17·47 

(t) 
44. 0 

44. 15 
43. 0 

May31 
o. 0 

0.28 
0·47 
1.32 
2. 8 
2.25 
2.39 
2,43 
2.58 
3. II 
3.21 
3.30 
3,47 
4·44 
5. 15 
5.38 
6. 15 
7. 15 
7. 52 
8. 6 
8.32 
8.52 
9. 2 

9. 28 
9·44 

10. 5 
10.15 
10.26 
10,46 
I I. IS 
11.30 

12. 17 
12.40 

12.53 
13. 15 

13.57 
14. 8 
14. 38 
14. 51 

15.24 
16. I 

17. 36 
17.48 
18. 18 
19. 15 
20. 7 
20.20 
21. 23 

'1105 
'1113 
' 1127 
'1112 
' 1124 
' 1124 
'1118 
'1122 

May 3 I' 
0, 0 

3. IS 
7. 23 

10·44 
10.56 
P·14 

12·44 
'1120 15.30 

' 1129 16. 45 
'1126 
'1126 18.40 
'1117 
' 1134 19,22 

' 1124 23.59 
'1131 
'1130 
· 1136 
'1135 
' 1137 
'1 133 
'1135 
· 1133 
'1132 
· 1136 
'1133 
'1135 
• 1133 
• I 137 
'1140 
'1134-
* •• 

· 1142 
' 1139 
'1135 

'1132 
'1136 
' 1134 
'1135 
'1133 
'1135 
· 1133 
(t) 

' 1129 
' 1127 
'1133 
• 1132 
'1131 
' 1127 
'1 122 

'01595 
'01653 
'01647 
'01590 
'01575 
'01555 

{
'01530 
'01440 

'01566 

{
'01542 

'01 496 
'01560 

{
'01545 
'01 490 
'01 495 

May31 
Q.50 62'562'0 

2 i. 0 55'8 56 '0 

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances t~ey are inferred from 
observations made ~ith the telescope in the ancient manner. The Symbol *** denotes that the magnet has been generally in a state of a~itatlO!I' The Symbol (t) 
denotes that the regIster has failed between the preceding and foJlowing readings. The Symbol : attached to a time denotes that the ~eadIDg WIll apply e9ually 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. 

May 31. The Declination and Horizontal Force cylinder was stopped from 16b • Int. to I7
b

• 36m• 



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

G.i G.i 1=Iq,)'d 
<Ii 

1=Iq,)'d 
<Ii Readings <Ii <Ii r=q,)pO 

<Ii 
r=q,)'d Readings 

.~] ~ f ·P"4o~ f .;]~ f • .-4 0 $ f Q) 
S .d .~ .d .~ c:l of S S S .d .§ of .d .... ~~~.e ~-; f e .d .... ~~ .g~ ~~~.e .d ..... q,).d ~ ::s 

.~E-c Western 
.~E-c o J.., (II oE-c ~~ ~ f 

oE-c r.rhcrmo_ 
Western ~~~~ 

oE-c o~t:"" 08 Thermo-
~ J.., Ii: J.., ~q,)O'" .; ~ ..... '" meters. 't~ 

.... J.., .; J.., "'q,)o~ .; '" meters. 
I=I~ r= '" ca.;:g~ ~ .... g8. ~ <IS ~ (II _ .... o~ r=~ ~o:Sg8. 
q,) 0 Declina- q,)-

~a5 1=1'0 Declina- 1=1'0 .s .... S s I=I~ 
~CI.l ~J5 ........ ::s S ca<g=~ ~CI.l 

~ ~ I~" 
~a5 ~CI.l 

q,) 0 
ca<g~~ <II 0 

~ 0 q,) 1=1 0 q,) ~CI.l ~oo ~ ~ II'! oi C)~ tion. C:>I=I .§ rn~E-I ~~ .~~~E-I J.., r= ~~p:~ '" 1=1 tion. ~~ ~aJ~E-I Cl~ .~~~E-c 
'" J.., 1:: • "" C)(II c.?~ .s:: '5 . '" c.t:! ~ ~~~~ 

~ ~ 
q,) 1:: '" • J.., q,) 

~ ~ 
1::;; • '" 

~ g.~ cE ~ > a~cE ~ 
.... (II .... (II ~ ~lZlcE > p.,:>oS q,) '" .... ~ 
O~ O~ ~ C;~ O~ 

May31 May.31 June 1 
h m 0 I 1/ h m h m h m 0 0 h m 0 I " h m h m b m 0 0 

18. 0 20.44. 10 21.43 '1 I 23 18.42 20.38.50 
18. I. 43. 35 21.52 '1121 18'46 3g.50 
18.21 42. 35 22. 16 '1120 18.55 38.25 
18.27 43. 10 22.34 ' 1124 Ig.35 3g. 10 
18.55 41. 0 22.51 '1125 19·42 3g. 0 
Ig.IO 40'45 23.15 '1128 21.31 40. 35 
19. 20 42. 5 23.23 '1126 22.26 46. 5 
19.43 4 1. 50 23.5g ' 1127 23.36 50.30 
Ig.53 42.45 23.5g 50.45 
20. 17 42. 0 ---- -----

63 '0162 '8 
20.22 43. 15 June 2 June 2 June 2 June 2 
20.-38 44· 0 o. 0 20.50.45 o. 0 '1119 o. 0 '01540 I. 0 
20.48 43. 50 o. 8 50. 0 I. 8 '1136 I. 19 '01 492 3. 0 66 '9166"7 
21. 3 46. 0 o. 15 50.55 I. 18 '1144 1.41 '01 445 9· 0 71 '5 6g '7 
21.23 46. 10 0.43 51. 10 1.38 '1136 3.22 '01507 2 I. 0 62 '2'62 '0 
21.37 48. 10 I. 17 53. 0 1.53 ' 1I37 4. 13 '01513 22. 0 63 '664'0 
22. 0 49. 50 1.29 52. 0 2. 4 '1142 6. 13 '01 453 23. 0 65 '1 165'g 
22. 9 4g. 15 2. 0 53. 15 2.15 '1138 7. 34 '01 440 
22.32 4g· 50 2. 15 52.30 2.46 '1147 ,9, 3 '01373 
22.35 50.55 2.27 53.20 2.55 '1145 10.55 '01334 
22.58 51.20 2.36 52.10 3.37 . 1148 J I. 56 '01340 
23. 15 52.50 2.40 53. 10 3,47 '1156 13. 24 '01 406 
2.3.26 52.30 3.23 51.40 4· 9 '1156 16'42 '01645 
23.59 5.3.35 3.51 51. 0 (t) Ig.30 '01 735 
-------- --- ---- -------------- 4.40 48. 15 4.45 '1 120 22. 9 '01 780 
June I June I June I June I 4·47 48,40 4. 56 ' 1124 23.19 '01620 

o. 0 20.53.35 o. 0 ' 1127 o. 0 '01 495 I. 0 5g'8 60'0 5. 3 46. 55 5. 8 '1 121 23.59 '01587 
o. 17 55.25 0.18 ' 1134 5 {,OI530 3. 0 62 '6 63'0 5. 16 46'40 5.30 '1 124 

I. 
I. 4 53. 5 0.3g '1128 '01 747 9· 0 66'0 63'0 6. 5 45. 0 5,43 '1122 
1.38 54· 0 0'45 ' 1124 2.38: '01 700 21. 0 57'0 56'5 6.38 44. 55 6.28 ' 1124 
2. 15 52. 25 I. 6 '1 122 3.37 'oI5go 7· 3 44. 55 6,47 'l12g 
2.33 52.50 1.38 '1141 (t) 7. 22 43. 25 7·47 '1113 
3. 2 51. 5 2.20 '1 127 8.41 '013go 7. 28 43. 50 8. 0 '1115 
3. 8 52. 0 2. 48 '1140 11.33 '01 440 8. 7 43. 5 8.27 '1 I 14 
3.27 49,45 .3. 1 '1131 14· 39 '01660 8.33 43. 10 8.38 ' 1107 
3.34 50. 5 3. 8 . 1139 20. 3 '01566 8. 42 41. 55 8.51 '1117 

(t) 3.17 '1130 21.30 '01576 8,48 43. 0 9· 4 • I 1 I I 

8.37 45. IS 3.32 ' 1129 2'2. 19 '015g3 g. 4 ' 43. 30 9. 13 '1112 
8,42 44. 50 (t) 23. 7 '01566 9. 24 42. 55 9.40 '1108 
8,48 46. 35 9· 0 ' 1134* 23.5g '01540 9.40 43. 20 10. 10 'II 16 

9· I 43. 10 13. 15 '1133 9'47 44. 20 10.45 '1115 
9. 10 45. 55 13,40 ' 1134 10. I 42. 55 10.59 '1 I 18 

9. 27 44· 0 14· 9 '1138 10.20 4 2• 0 I 1.35 '1113 

9. 50 43. 10 14. 52 '1138 10.50 4 2. 30 12.40 '1 II5 
10. 6 44. 20 15. 13 '1136 10.58 43. 10 13. 2: '1 I 10 
II. 7 45• 5 16.58 '1140 11.28 42. 10 13.21 '1 I 14 

I 1.24 44· 5 17. 36 '1138 12.29 4 2.45 13. 26 '1112 

12.22 43. 55 18. 8 ' 1139 12.39 41. +0 13.46 '11 14 

12.59 44. 30 20. 8 '1126 12.43 42. 55 If. 19 '1108 

13.34 43. 25 22.14 '1116 12.5g 41. 10 14. 35 '1 I I I 

14. 16 45. 5 (t) 14· 7 45. 25 14·49 ' 1109 

*** 22.55 '1 log 14.45 45.55 15.23 '11 14 

15. I~ 43. 55 23. 17 '1 I II IS. 12 45. 0 15.34 '1112 

*** 23.5g '1119 15. 17 46. 25 *** 

15,41 44· 0 15.36 44. 20 17. 53 '11 10 

16. 14 4 2. 0 15'47 44.45 18. 3 '1 I II 

16,47 43. 0 16. 7 42.30 18.32 '1106 

17,45 39. 10 16. 16 44· 0 18.59 '1105 

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

June I. The photographic trace of the Declination Magnet was lost from 3h• 34m. to 8h • 37m., and that of the Horizontal Force was lost 
from 3h• 32m. to 13h• 15m• 



(xciv) INDICATIONS OF THE MAGNETOMETERS 

as as s:lQ)"tj as s:l(l)"tj as Readings as as s:l(l)"tj as s:lal"tj as Readings ';;;'0 ~ as .~ 0 -t ~ .;] -t ~ .~ '0 ~ f s s 
~~ ~E ~.S s of S .§ ..c::'§ 

S of ..= .~ 
~~ (I)..c:: (1):= 

~~ ~.~ ~~~.e (I)~ ~ =' 
~~ t)E-4 Western o I-< tIS t)E-4 t)~I-<~ Thermo- t)H Western ~H 

~] g ~ ~H ~~t:~ Thermo-.~ ~ • ~ I-< ~(I)OI-< .; ~ ~ (I) ~ ... ..... I-< .,.., I-< .~ I-< ..... I-< o .:I) 0 I-< ..... I-< 
~ tIS 

Declina-
~ ~ ~o:Sg~ ~-Sg~ ~ tIS meters. ~ ~ ~ tIS ~ tIS ~o:St)~ ~ ~ meters. s:l- s:l- s:l- s:I- §o Declina- s:l ..... ~.: § S s:I:l _"S§S s:I-(I) 0 Q.I 0 .... <t-< ::; S (I) 0 ..... pS (I) 0 ~~ (1)0 Q)OO Q.lOO s:l0 (I) Q)r/l ~o (I) (1)00 

~~ ~~ (1)00 s:I 0 (I) ~oo (1)00 
~~ 

.. 
C5§ tion. C5§ ~!3~H Cl§ Cl§ Cl§ tion. CS§ Cl§ 

tIS . (I) 

Cl§ ~~ ~1Il~H '1=1 • s:l ~.zs~H .S t: ~H '6h .~ (I) (I) 'J: ~ . "" (I) 'f~ .... Q) ::qbO >bD OJ (I) 'J: ~ . "" (I) t= tIS • "" (I) ::qtlS > tIS 
~ ~ o ~::q..s ~ > p.l:>..s ~ ..... t1S ..... C$ ~ ~ ~ ~::q..s ~ > p.l:>~ ~ ::q o=S O~ O~ O~ 

I 

June 2 i June 2 June.3 
h mol 1/ h m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

16. 24 20.41 . .30 19. 12 '1103 17· 8 20.39. 10 
16.28 43 . .35 19. 5.3 ' 1104 17· 14 38.30 .. 
16.34 4 1. 55 20·44 '1101 17. 53 37. 55 
17· I 4.3· 0 20.55 '1101 18. 8 36. 10 
17. 10 42. 0 2 I. 15 ' 1094 18.23 3']. 0 
17. 20 4.3·20 21.31 ' 1093 18 . .38 .35. 15 
17. 35 41. 10 22. I ' 1098 18.51 36'40 
17· 59 42. IS 22.23 ' 1094 19· I 36.55 
18. 8 41• 0 (t) 1.9· 17 34. 30 
18.20 40. 30 19. 22 35. 0 
18.52 39. 55 19· 27 34. 20 
19. 16 40'45 19·.32 35. 10 
19. 38 40. 0 19.41 34. 35 
20.16 40. 5 19.45 35.30 
20.21 40.40 19. 54 35. 10 
21. 0 40'45 20. 15 38. 5 
2 I • .31 43. 25 20.21 36.30 
22.35 45. IS 20.29 38. 0 
22.54 44· 5 20.33 37· 0 
23,45 47. 10 20.52 39· 0 
23.59 47· 5 /-- 2 I. 6 39' 15 
-------- ------- 21.38 42. 0 
June .3 June .3 ~une3 22. 0 41.40 

o. 0 20·47· 5 o. 0 '0158 7 o. 0 66 '9:67'9 22. 6 42. 0 
O. 9 48. 25 {'01520 I. 0 69 '0170 '0 (t) 
o. 26 47. 55 I. 0 

'01633 .3. 75 '5173 '8 0 ----------'------- ----
0.36 49.40 

3.25 {'OI440 6. 0 77 '0176'0 June 4 June 4 June 4 June 4 
0.55 49. 55 '01540 9· 0 76 '576 '4 (t) o. 0 ' 1078 o. 0 '01 420 O. 0 70 '1 68'8 
I. 0 48. 0 4' 9 '01 405 12. 0 74 '017.3'0 0.51 20.50. 0 0.12 '1081 o. 24 '01 427 I. 0 70 '7 69'5 
I. 6 50. 0 

4.43 {'OI360 18. 0 69 '0168 '6 I. IS 51. 20 0.48 ' 1074 I. 0 '01 447 3. 0 70 '5 70 '0 
I. 45 51. 10 '01 440 21. 0 67 '5 67'0 2. 8 50'40 0.54 '1067 3.31 '01280 9· 0 67 '8 68'5 
2.34 50.35 

5,49 {'OI320 22. 0 68 '1167 '6 2.48 51. 5 I. 17 ' 1069 4- 23 '01280 21. 0 60'2 60'6 
2.4 5 50. 5 '01 435 23. 0 6809167 09

1 

4· 3 49. 25 1.28 '1062 4'41 '01320 
3'48 48 . .30 7. 38 '01.305 4. I I 50. 0 I. 42 '106.3 4. 56 '01300 
.3.59 48.40 {'01306 4· 19 48. 50 1.50 '1070 * 'lit * 
5 . .30 45. 25 7.45 

'01 450 4·.36 50. 0 I. 59 '1067 6. 18 '01.340 
6. II 44. 55 10. 22 '01 405 5. 1.3 47. 10 2. 8 ' 1075 *** 
6,43 45. 25 I I. 25 '01 460 5 . .38 47. 20 2. IS '1 071 8.21 '01300 
7.41 44· 5 12.56 '01566 6.10 4.3. 10 2.27 '1082 9·49 '01.3.30 
8.53 45• 0 14. 57 '01620 6·4+ 46. 55 2.32 ' 1079 12. 7 '01 47.3 
9. 29 44· 5 16.15 '01590 6.57 46. 5 2·47 ' 1079 13. 0 '01 440 

10·.39 4.3·55 f '01560 *** 2.56 ' 1073 1.3.25 '01380 21. 6 
II. 7 43. 50 L '01 414 7·49 46'40 .3 . .30 ' 1077 15 . .31 '01 400 
I I. 41 44. 30 { '014.30 8. 16 44. IS .3,45 '1086 17. 16 '01380 
12·.37 43. 10 

22. 22 
'01360 8.20 4.3· 5 .3.58 '1082 {'01.34O 

12.51 44· 5 2.3. 5 '01 420 8.52 4.3·20 4· 4 '1080 18·.39 '01.305 
13. 23 4.3. 15 23.59 '01 420 9· 0 41• 30 4·.35 '1115 19. 29 '01.360 
13.38 44 . .30 9. 18 45 . .35 4.46 ' 1099 22. 5 '01.370 
13'47 44· 5 9·49 4.3. 10 4. 52 ' 1099 (t) 
14· 0 45. 5 10.38 44. 10 5. 1.3 ' 1084 
14. 21 45. 35 II. 39 42. 5 *** 
14. 33 45. 0 I 1.58 43. 0 5.20 ' 1092 
15. 7 48. 55 12. 22 42. 0 5,48 ' 1104 
15,49 47. 30 12.46 4.3· 0 6. 2 '1100 
16.25 39. 30 13. 9 48• 55 6. 17 '1108 
16.48 .39· 0 13 . .3.3 43. 0 6. 25 ' 1098 

I 
16.54 39. 30 13,44 42. 15 6. 29 '1102 
17· 0 38.25 13.57 44· 5 6.40 '1083 

The indicati.ons are take? 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 ":lth the telescope in the ancient manner. The Symbol ...... * denotes that the magnet has been generally in a state of agitation. The Symbol (t) 
denotes t~at the regIster ha~ failed between the preceding and following readings. The Symbol: attached to a time denotes that the reading will apply e9ually well 
to a conslder~ble 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 lDcluded by the brace shows the amount of the displacement. ' 

June 3. HORIZONTAL .FORCE. A sudden and large change took place in the position of this Magnet from some unknown cause. The box containing it was opened, 
and left open dunng the day; on the next day it was found necessary to adjust the mirror in order to bring the spot of light nearly central on the paper. Some 
workmen had been present in the room. 



A.T THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1863. (xcv) 

(1) cP ='V"d cP =Q)'O (1) Readings (1) I (1) = Q)"t:l (1) ='Vrc a.i Readings' .... '0 ~ cU ·~o~ f .~]~ ~ .... '0 ~ ~ 
S S ~...c: 0 J.. S ~~ ~.s .§ of S S S Q)...c: ~ ::.1 ...c:.§ of 

~g:; ...c: ~ ... J..~~.s ~g:; ~~ ~E:i ~g:; ~~~.s 'fig:; ~~t~ Western 
()~ ~]g~ ~] ~ e 'rhermo-

Western ~] ~ ~ 
.~~ Thermo-

.~ ~ .... J.. .... ,.. ..... ,.. 
meters. ..... J.. .~ ~ 

..... ,.. 
~~g~ 

~ ,.. meters. ~ ClS ~ ~ :~§~ ~ ~ i:=,sg _+>o~ ~~ = ~ = ..... Declina- g'O 3':§S- ='0 ='0 Declina- ='0 .fi ..... § S = ..... ~~ Q) 0 = 0 ~J3 o;;~~~ Q)W Q)w = 0 Q) ~w ~w ~~ ~~ ~w ~w = 0 Q) '" ;; I '" ~ ~~ tion. J.. = ~rJl~~ J.. = .~ lS~8 J.. = Q) Q) 
J.. = tion. ,.. = ~rJl~E-- J.. = .~~~E-t 0= 

~~ 'i:"5 . J.. O~ O~ ~Sh P:Sh o~ o~ 'i:"5 . J.. o~ ~ . = . = Q) t: ~ • J.. Q) 'V t:'" . J.. Q) ~ tlD >- bO 

~ ~ ~~cS :a > ~>-.s ~ C3.~ C3~ ~ ~ ~ ~~.s ~ g.>-.s :a ..... ~ ..... ~ 
o~ o~ 

June 4 June 4 June 5 June 51 ,June 5 
h m 0 I 1/ h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

14. 13 20.42. 35 6'46 ' 1087 5. ° 20.48. 20 2.15 ' '1 064 7.43 '01225 
14. 22 44· 0 7· 9 ' 1069 5.16 47. 35 2.25 '1 067 fOl227 
15. 16 45. ° 7. 16 '1080 6. 19 47. 55 3. ° '1065 9.42 '01150 
15.28 43. 55 7. 20 '1°78 7· 17 45. 30 3.58 '1°7° 12. 8 '01174 

*** 7. 27 '1085 7. 53 47· ° 4. 38 '1°7° fOl190 
16.31 44. 50 7. 31 '1083 8.22 46. ° 5. 5 '1°75 14.45 {O1060 
16,44 47. 10 7. 37 '1°92 8.32 46. 55 5.10 '1°74 18. 10 '01105 
16.51 45.55 7. 50 'log3 '8. 45 46. 5 5.12 '1°74 '01028 
17. 12 52. 25 8. 6 ' 1084 9· 8 47. 10 5.53 '1°76 22.35 '01020 
18. 0 45.35 8,43 '1080 10.31 46. 30 6. 2 '1080 (t) 
18.29 44· ° g. 5 '1083 II. IS 47. 10 6. 8 '1°78 
18.34 42.25 g. 12 ' 1089 13. 16 44. 35 6016 '1081 
18.57 4°· ° g.23 '108g 13.20 46. 5 7· 8 '1°73 
19· 8 41.45 9. 32 ' 1084 14. 29 45.~0 7. 38 '1°77 
19. 15 39. 55 9. 56 '1088 14. 34 46. 5 8.24- '1°74 
19. 18 40.35 10.13 '1085 16.52 43. ° 8.35 '1°7 1 
i9· 30 39·4° 10.30 'Iogo 17. 18 41. 25 9. 15 '1°74 
20.53 41. 5 1°'43 '1088 18.38 41. 10 9. 22 '1°72 
21. 12 42.55 10.53 '1°93 19. 29 39. 55 10.37 '1°72 
22. 15 46.20 It. 5 '108g 19. 35 4t. ° 10.46 '1°74 
22.22 ' 47. 55 11.35 ' 1089 20. 15 3g.50 II. 6 '1°73 
22.31 47. 50 11.42 'log3 20. 23 41. 5 I I. I I '1°77 
22.52 47. 55 I J. 49 '1°92 2°'49 4°·25 I I. 17 '1°75 
22.58 47. 25 12. 7 '1°95 21. 2 43. 35 11.22 '1°77 
23.59 50. ° 12.35 '1°92 21.58 41.4° I I. 45 '1°74 

12.53 ' 11 °7 22.41 44. 30 12. ° '1°75 
13. I I '1083 22.52 44. 30 12. 24 '1°72 
13.30 '1088 (t) 12.34 '1°75 
14· 4 '1082 *** 
14. 16 '1085 13.22 '1°74 
14·28 '1083 14. 15 '[076 
15. I '1082 14· 27 '1°74 
15.13 '1085 14. 35 '1°79 
15.24 '1082 15. ° '1°76 
16. 16 ' 1084 15. 8 '1°79 
16.25 '1°79 15.21 '1°76 
16.31 '1081 15.34 '1°78 
16,42 '1°74 *** 
16.57 '1°7 1 16.21 '1°78 
17. 12 '1°79 17· 4 '1°79 
17.45 ' 1084 17· 9 '1082 
18.14 '1082 17· 17 '1080 
18.23 '1°77 18. 8 '1°79 
18.43 '1°76 19· 27 '1°7 1 
18.53 '1°72 19.45 '1066 
19. 37 '1065 19. 58 ' 1067 
20.23 'loq9 20.35 '1061 
20.52 '1060 20.54 '1062 
2I- 2 '1056 21. 25 '1 057 
22.22 '1056 21,41 ' 1059 

(t) 22. 9 '1056 .- ---- .------- ------- 22.41 ' 1054 
June 5 June 5 JuneS JuneS (t) 

o. 0 20.50. 0 o. 0 '1058 (t) I. 0 64'0 63'3 ------- ------- ----
I. 25 51.4° 0.23 ' 1059 I. 0 '01334* 3. 0 64'4 63'6 June 6 June 6 June 6 June 6 
2.53 50.50 1.23 '1064 2. ° '01330 9· ° 62'0 61 '8 (f) (t) (t) I. ° 61 '4 61 '1 

*** 1.32 ' 1064 ('01333 2 I. ° 59'0 59'0 I. ° 20.52.36* I. ° ' 1069* I. 0 '01009* 3. ° 63'0 62'2 
4·4° 47,35 2. ° ' 1069 

5.57 1'01200 3, ° 54. 51* 3. 0 ' 1087* 3. 0 'o0995* Max. 64 '2 64'9 

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

June 6. Visitaticl1 Day. The photographic traces were started at 6h • 30tn• 



(xcvi) 

June 6 
b m 

6.33 
7. 22 
8. 2 
8. 9 
8.50 
g. 7 
g.39 

• 10. 6 
10'49 
II. I 

12. 17 
12.42 

13. 0 

13. 16 
13.53 
14. 22 
14· 27 
14. 56 
IS. 14 
16.28 
16.36 
16.51 
17. IS 
17·47 
18. 8 
18.30 
18.35 
Ig. 0 
Ig. 7 
Ig. 10 
Ig.15 
Ig. 23 
Ig.33 
19·45 
Ig.51 
Ig.5g 
20.28 
20.46 
21. 5 
21. 13 
21.53 
22. 10 

22.23 
22.33 
22.43 
22·47 
23. 6 
23.59 

Western 

Declina

tion. 

o , /I 

20.46. 55 
48. 0 

47. 0 

46. 5 
45,45 
47. 0 

46. 0 

46. 10 
44.40 
45. 0 

(t) 
46. 10 
44. 30 
44.40 
44. 0 

45. 55 
44. 35 
46. 10 
45. 10 
48. 0 

45. 0 

50.35 
45. 50 
44. 35 
45. 10 
47. 5 
47. 30 
49· 20 
48. 20 
43. 30 
46. 55 
44. 30 
46. 0 

42 • 25 
44. 0 

4 1 • 35 
45. 15 
41 • 50 
4 1• 35 
40• 20 
41.40 

4 1 • 35 
45. 0 

44. 55 
46'40 

46. 5-
48. 25 
48. 10 

50. 10 

June6 
II m 
6.30 
6·45 
7. 3 
7. 16 
7'48 
7· 59 
8.20 
8'40 

8.52 
g. 5 
g.26 

10.55 
] 2. Ig 
12.37 
13. 2 

13.15 
13.41 

13.54 
14. 22 

15'40 

15.51 
16.37 
16.58 
17. 16 
17·30 
18. 17 
19·24 
19'4° 
Ig.52 
20. 10 
20.38 
20.53 
21.20 
22.37 
22.52 
23. 10 

23. 23 
23.33 
23'45 
23.52 
23.5g 

June 6 
h m 

'log3 6. 13 
'1082 g.31 
'IOgI 12. 10 
'1086 14.56 
'IOgI 
'1088 
' 1087 
'Iogo 
'108g 
'log3 
'108g 
'Iogo 
' 1093 
' 1087 
'1088 
'1086 
'1088 
'IOgl 
'1088 
'1088 
'log3 
'log2 
' 1095 
'Iogo 
'log4 
'1086 
' 1096 
'1083 
'1085 
'1082 
' 1077 
' 1077 
' 1070 

'105g 
'1052 
' 1054 
'I05g 
'1058 
'1061 
' 1057 
'1060 

15.38 
17· 44 

20. 8 

22.29 
23.5g 

INDIOATIONS or THE MAGNETOMETERS 

June 6 

Readings 
of 

Thermo
meters. 

h m 0 - 0 

'00g90 9- 0 62'4 61 '4 
'00g82 Min. 56'055 '7 
'01080 22._ 45 58'2 57 '7 
'01 I 20 

(t) 
'01010 
'01065 

{
'OIOIO 
'00g60 
'00g43 
'ooglO 

June 7 

Western 

Declina

tion. 

h mol /I 

3.3g 20'49.35 
3. 46 48.45 
4· 12 49. 30 
4.20 48. 55 
4.52 50.10 
5. 0 4g. 0 

5.56 47,35 
6. 12 46.10 

g. 5 
g.32 

10.25 
10.3g 
II. 5 
I I. 22 

I1.28 
I 1.53 
12.30 
12. 41 
13.25 
13,43 
13.5g 
14. 2 7 
16.30 
17. 8 
17· 46 
17. 56 
18. I 

18.34 
Ig.22 
20. 6 
21. 13 

22.56 
23. I I 

23.24 
23.5g 

(t) 
46'43* 
46. 10 
47. 20 
46. 30 
48• 50 
48. 0 

46. 55 
46. 20 
44-40 

45. 5 
44. 30 
45• 25 
44. 35 
46, 15 
43• 50 
45. 25 
43,35 
42. 0 

43. IS 
42• 35 
44. 0 
43. 0 

43. 30 
47. 20 
4g. 5 
48. 35 
50.35 

June 7 
h m 

1.57 
2.21 
3. 3 
3.32 
4· 4 
4. 28 
4.48 
5. 6 
5.20 

5.3g 
5.50 
6. 0 
6.10 
6. 12 

g. 5 
9. 32 
g.50 

10. 3 
10. 17 
10·44 
II. .3 
11.46 
12. 2 

12.37 
13.24 
14· 7 
14.46 
16. 14 
16.45 
17. 13 
17. 58 
18. 4 
18.48 
Ig.5g 
20.30 
20·47 
21. 8 
22.31 
22·47 
23.26 
23.3g 
23.5g 

June 7 
h m 

'1056 21. 8 
'1067 23.59 
' 1072 

°1080 
'1081 
'1086 
'1085 
'1088 
' 1084 
*** 

'1086 
'1085 
-logl 
'logl 
·1086 

(t) 
'1 0 78* 
'1082 
'1081 
'1088 
'1083 
' 1084 
'1088 
'1086 
'108g 
.1084 
·1084-
' 1076 
'1080 
'1081 
' 1079 
'1082 
' 1078 
'1080 

'1081 
' 1074 
' 1072 

'1068 
'1066 
'1060 
'1062 
'1062 
'1063 
·1062 

Readings 
of 

Thermo
meters. 

:h m 0 o 

---1----1------- ----- ------.-
June 8 June 8 June 8 -

o. 0 20.50.35 
o. 18 51. 5 
0.32 52. 0 

---_·_---1----1----1---1----11--- ----
June 7 I 

0.38 51. 0 

June 8 
o. 0 

o. 14 
0.35 
0.50 
I. 15 
1.38 
2. 0 

2. 9 
2 •• 32 

'1062 
·1061 
'1063 
'1066 
' 1064 
' 1069 
' 1070 

' 1074 
' 1078 
'1081 
·1082 
'1081 

o. 0 '01270 I. 0 61 '8160 '0 
2.44 '01220 3. 0 63'061 '5 
5. 11 '0 I og3 Max. 63' 81164 '7 
7. 10 '011 13 g. 0 63'261'2 
8.38 '01100 18. 0 58 '6'57'2 June 7 

o. 0 20.50. 10 
0.58 52.35 
I. 4 52. 0 

I. 37 53. 10 

2. 2 51. 55 
2.38 51.40 
2.57 49· 55 

June 7 
o. 0 

o. 8 
0.23 
0.37 
0.53 
I. 24-
1.33 

·1060 
'J066 
'1056 
·,061 
'1053 

' 1064 
·105g 
••• 

June 7 
o. 0 

0.40 

4. 10 

6.23 
I I. 18 
13.31 
Ig. 8 

'ooglo 
'00g20 
'01055 
'01100 
'01060 

I 
'01108 
'01308 

I. 0 61 '059 '8: 
Max. 64-'064 '8i 
g. 5 64 '0,61 '5! 
Min. 57' I 156 '8: 

21. 0 59 '0157 '6

1 

1. Ig 51. 10 
I. 28 50.40 
2. I 52. 0 
2.23 50.55 
3. 7 51.45 .*. 
4. 2 49. 30 
5.23 4g. 0 .*. 

2.42 

3. 2 
3. 14 

10. 18 '011 10 Min. 56'055'6 
14. 0 '01240 21. 0 57'9 56 'g 
14.52 '01250 
I g. 19 '01 430 
21. 4 '01 465 
21.23 '01420 
23.5g '01400 

The indicatio.ns are taken. from the sheets ?f the Photographic Record, except where an asterisk is attached to the number, in which instanc~s t~ey are inferred from 
observatIOns made ~Ith the t~~escope m the ancient manner. The Symbol •• * denotes that the magnet has been generally in a state of ~gItat1<?n. The Symbol (t) 
denotes t~at the regIster ha~ faIled between t~e p:eceding and following readings. The Symbol: attached to a time denotes that the r~adings WIll apply e9ually well 
to a conSIderable range of time near that WhICh 18 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. 

June 7. The Declination and Horizontal Force cylinder was stopped from 6b • 12m. to 9b
• 3 2m• 
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GJ ~ 
s:!Q)"t;f GJ .9 ~"g cU cU Readings ~ ~ .S~"g Qj GJ .S ~"g cU GJ Readings 

..= .§ ,.c:I'§ 
.~] ~ ~ a Q).c:'OE; .c:'§ of ,.d.§ ..=.§ Q,).c: - ~ .=.§ Q).c: '0 a a of e ~ ~ = .c: ..... 

e~r:~ e~~.e C)~~~ -5E=i Thermo-C)E1 Western C,)t1 o ~~ C)E1 C)t1 Thermo- .~t1 Western C)t1 ~Q)t:e C)E1 ....... ....... ,~ Q),~ t .~ ~ ~~,g 8. ..... ... .~ ... .~~ ~ Q) ~ t .~ ~ 
~CIS ~~ -..sC)~ ~ CIS meters. ~~ -.=g~ ~..s g~' meters. 

~~ Declina- =- ~'a § ~ =- ~~§~ E3'O Declina- =~ ~~ § s s=-
$rZ <u 0 <uO $rZ <u 0 ~"'O=~ <u 0 

~rJ.l <urJ.l ~~ ~~ ~rJ.l <urJ.l Q)rJ.l 
~i ~i ... = tion. ~a ~!1~8 .§~~~ ~a 

Q) tion. ~a ~23r.;~ C5a .9.~ ~ E1 ~£a o CIS oa ' . = > ~IJ Oa '6h 'Sb 
~ ~ 

.;:: ~ • $... 

~ t CIS:> 0 <u :IlbIJ <u 
~ 

.;:: ~ .:... 
~ 

1::.... • .... )i :IlClS :>CIS 
~ ~:Il~ ~ C>~ 

.... CIS ~ ~ ~:Il,,£ > i1:>oS :> ~ '.:< O::;a C;~ 
......... 
O~ 

June 8 June 8 June'g June 9 June 9 June 9 
h m 0 I II h m h In h m 0 0 h m' " I " h m h, m h m 0 0 

7.41 20.48. 5 4. 12 '1083 1.36 20.53. 0 I. 0 ' 1073 
5. 10 tOl208 g. 0 64'0 62 '0 

8. II 48. 35 5. 8 ' 1087 1:47 51. 0 I. 3g '1°7 1 L'01180 18. 0 5g'3 57'8 
8.35 45. 25 5. 22 'Iogo 2. 5 51.50 *** 6.25 '01120 Min. 57 '1 56'g 

g. I 44· ° 5.38 ' 1087 2.23 4g· 55 3,12 'Iogl g. 17 '01 120 2 I. 0 58'g 58'2 

9·41 ,46.40 ; 5.56 ,'lOgI 2.5r4 ,50. 5 3,47 :' 1094 10.30 '0108e 22. 0 59,'1 58·J 

10.52 46. 0 6.10 ']og2 *** 4. 10 '1100 13. 12 '01110 23. 0 5g"8 5g'0' 

II. 16 46.40 6.31 'log7 4. 18 46. 30 4. 22 '1100 13.J8 '01080 
11.57 45. 25 6.43 'log5 4. 38 46. 55 4. 33 '11°4 14· 49 '01060 
12. 13 46. 35 7. 24 'log3 4·47 44. 35 4.46 '1100 15. 7 '010g5 
12.37 45. 10 7. 35 'log4 '5. 22 45. 0 *** 15·45 '010go 
12.53 45. 0 8. 6 'log3 '5,46 44. 10 5 .. 30 '1°97 16. I I '01 12O 
13. 0 46. 25 8. 18 '1088 7.40 46. 10 6.3g '1103 17. 13 '01 125 
13.28 45. 0 8.38 . 'log5 Ct) 6.55 'Iogg 18. 15 '01200 
13.5g 48. 55 g. 10 'log2 g. 0 44· 1* 7. 15 '1103 19·47 '0122 7 
15. 8 44. 25 g.25 'lOg3 g.20 40. 55 7.40 'log8 20. I I '012 70 

15.41 43. 30 9;45 'Iogl 9·48 42. 20 (t) 20.45 '01280 
16.50 3g.55 10.22 'log4 10.40 43. 0 g. ° 'log3* 21.34 '01355 

17. 34 38.20 1,0.28 'IOg2 II. 9 4 1. 25 g.20 'log7 23.5g '01380 
18.20 3g. 15 10.38 'log4 12. ° 41.4° g.22 'Iog8 

"'** II. 4 'Iog5 13. 13 3g. 25 g.30 ' 1104 
20. 17 44. 30 I I. 23 'log3 (t) g.58 'log2 
20.51 44· 5 I I. 38 'log4 13,48 46. 25 10. 18 'IOg2 
22. I 49. 10 11.54 'IOgI 14· Ig 42. 35 10.30 'Iogo 

: 22. 16 48. 25 12. ° '1°94 14.43 42. 50 II. ° 'log3 
22.23 51. 5 12. 7 'Iogo 14. 54 3g.35 I I. 14 '1085 
23. 7 47. 55 12.23 '108g 15. 7 35.40 I 1.23 'Iogo 
23. I I 4g· 25 12·4° 'log6 15. 16 36. 10 I 1.33 ' 1087 
23,42 48. 20 12.52 'log5 1;).3g 34.45 11.41 'Iogo 
23.5g 48. 35 13.21 '1086 15.53 32.35 I I. SO 'I08g 

13.36 '108g 16. 6 32.45 12. ° 'Iog3 
14. 10 'IOgl 16. 22 34. 30 12. 9 '1088 

14· 17 'Iogo i& 31 34. 10 12.35 '1°95 
14. 30 'log1 16.58 41. 25 12·47 ' 1089 
14.48 '1086 17. 15' 3g.50 13. 0 'log5 
15. 12 ' 1087 17. 31 4 1.4° 13. I I 'log4 
15.31 : 'IOg2 17·44 3g'4° 1.3. 17 , 'log8 

I 15·49 'logl 17. 52 4°· ° 13.25 '10g8 
16. 13 '1°94 18.26 4 1. ° 13,44- 'II 13 
16.3g '10g2 18.2g 40. 35 14. 23 'Iogg 
18. ° '108g 18. 49 46. 25 14. 38 '1102 
18.36 ' 1084 Ig. 9 45. 30 15. 10 '1083 
Ig. 6 '1°77 Ig.31 45. 10 15.37 '1100 
20. 5 '1080 19·46 43. 25 15.43 'Iog7 
20 .. 32 '1°74 Ig.56 4-4. 30 16. ° 'log4 
20.43 '1°74 20.46 42. IS 16.30 '1106 
21. 26 '106g 20.55 45. 30 17. 21 '1°75 

21·49 ' 107° 2 I. 17 43. 25 17.45 '1°43 
22. 6 '1066 21.25 47· 5 17. 52 '1°44 
22.24 '1068 21.30 46. IS 18. 6 '1032 
22.38 '1_66 2 I .• 33 47. 55 18.22 '1052 

23.28 '1068 2 1.52 46. 50 18.31 '1053 
23.50 "1066 21.5g 48. 30 18.50 '1065 

23.59 ' 1067 22. 17 48. ° 18.58 '1065 

- '---- 22.27 4g· 0 Ig.16 "1069 
'June 9 Juneg June 9 June 9 

61 'I,5g '8 1 

22.55 47. 50 Ig.50 ' 1057 
O. 0 20.48 • .35 o. ° ' 1067 0. 0 '01 4°0 I. ° 23. 8 4g. 25 20. 8 '1066 
o. 7 50.35 o. I I '1°7° °,46 '013g7 3. ° 62 '5160 '8! 23. 27 4g. 10 20.52 '104-5 
0,48 ,50.30 0·4° ' 1067 1.26 '01.360 Max. 64 '°165 '01 23.38 50.30 2 I. 4 '1°42 

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

June g. The Declination and Horizontal Force cylinder was stopped between 7h • 40m. and gh. 20m. 

GREENWICH OBSERVATIONS, 1863. N 



(xcviii) INDICATIONS OF THE MAGNETOMETERS 

as cU .9 ~] cU cU .9 ~ al cU cU Readings 

.gJ 
\=IIV'd 

cU 
I=fIV'd cU Readings cU · ... 'o.scu· • .... 'O.scu 

~.§ pl:\'§ ~..c= ~ "" 
~~ cu~ t3 ~ ~.§ of S ~pl:\ ~ ~ pl:\'§ ~.§ ",,~Q)a 

Q) pl:\ ~ ~ of 
o IV t: c;I 

~~IV .... Thermo-
~ .... ""~I::~ e~t~ 

.~ E-4 Western c.>E-4 ~IV~~ • ~E-l Western ~E-l c.>E-l c.>Er4 .. 'rhermo-
~,.. .~ ~ ~.sg~ 'r; ~~ meters. .~~ , .~ ~ ~]g~ .~ ~ OIVO"" .~ ~ 

~~ ~.sg~ f;I;j.s~~ meters. 
I=f~ Declina- ~o il .... § a 7S"S~~ ~'O Declina- ~o ~;:::§S' ~'O ~"E§a ffi'O 
Q) 0 ;l IV 0 ~~ 
2:: al IVal g ~ .~ t: rn ~rn ~~ IVrn ""rn -= 0 • Q) IVrn ~rn ~~ 

tion. C5~ .~ t!~E-l ~ fa' tion. Ofll~E-i C5~ 
~ • IV 

o~ .~ ~r; "" ~fa ora ~fo C!:)~ '-Et:~E-l ~I=f ~Sh p.:~ 
~ 

1:: tIS • "" 
.~ 1:: .,... ~ 

~ ~ ~~~ ~ > ~l>cS Q) .... 0:1 .... 0:1 <II <II ·IV '" .,... <II 
~ ~~.s > ~>cS .... 0:1 C;~ ::a O~ O~ ~ =a ~ ~ O~ 

--.... --

June 9 June 9 Junelo June I ° 
h m 0 I II b m h m h m 0 0 h m 0 I /I II m h: m :h m 0 0 

23.59 zo.50.15 21.23 '1°46 19.45 20.41• 5 13.16 '1060 
21.39 '1052 19.58 40. 30 13.36 '1068 
21.45 ' 1049 *** 13'48 '1065 
21.53 '[050 20.37 44·4° 14· 6 '1°75 
2Z. 0 ' 1047 Z I. 3 45. z5 14. 58 '1065 
2Z. 5 'J051 21.38 44. 35 15. 7 ' 1069 
22. 17 '1048 23.38 51.20 15'45 '1054, 
2z·44 '1055 23,45 49.40 16.16 '1065 
z2.54 '1050 23.59 50.30 16.31 '1063 
23. 8 '1053 17. 39 ' 1071 
23.23 '1°45 18. 3 '1 067 

I 
23.37 '1°42 I 18. ZI '1066 
23.54 '1044- I 18.5z '1055 
23.5g '1°41 I (t) - -- - ---- ------I 21. 0 '1050* 

June 1 0 June I 0 Junelo June I 0 21. 17 ' 1054 
o. 0 20.50.15 0. 0 ' 1041 0. ° '01380 0. 0 60'3 59'0

1 

21.36 ' 1054 
o. 14 50. 25 0.14 '1032 I. IS '01 420 I. 0 61 '0 60'0' 21.54 ' 1057 
0.23 54. 10 0.29 '1051 2.41 '01370 2. 0 61 '7 60'91 22.34 '1056 
0.59 52.50 0.42 '1053 3.25 '01375 3. 62 '7 6, 051 (t) \ 

0 

I • 
1.53 53.50 I. Ig '1066 7. 12 '0121 7 6. 0 64'9 63'0 23.54 ' 1069 
2. 0 55. 0 1.38 '1050 10.48 '011 40 Max. 65'5 65'S 23.59 '1068 
2.37 54. 25 1.53 '1056 I I. IS ~Ol I 10 g. 0 65'5 63-3 --- - i-. 

2.50 55.35 2. 13 '1056 13. 2 '01174 12. 0 64'0 61 '7 June I 1 Junel I June 11 June I I 

3.21 55.30 2. 16 ' 1059 13.50 '01160 18. ° 61 '0 58'S o. 0 20.50.30 o. ° '1068 o. 0 '01310 0. " 61 '3 59'0 

*** 2.37 '1055 14· 14 '011 90 Min. 57'6 58'3 0.16 52. 0 0.36 '1063 4. 53 '0 II 80 I. 0 62 '0 59'9 
4. 13 49. 50 3. 2 ' 1078 19.45 '01 410 21. ° 59'0 58'g 0.22 51.25 0.53 ' 1064 5.34 '01I 9° 2. 0 62'6 60'5 

4. 25 50. 0 3. II ' 1073 22. 3 '014.24 22. ° 60'0 5S'8 0.53 54· 0 I. 4 '1063 10.14 '01120 3. 0 63'2 61 '0 

4. 33 49. 10 3.23 ' 1069 22.42 '01280 23. ° 60'5 5g'0 I. 18 54. 20 I. 16 '1066 14.48 '01200 Max. 63'9 64'6 

5.23 51. 5 3.36 
I 

'1056 23.5g '01310 1.36 52.35- 1. 22 '1063 19. 15 '01 437 9· ° 63'9 62'0 

5,42 47.45 4· 8 '1°74 2. 8 5.3.25 I. .32 '1066 21.58 '01505 18. 0 5g'4 58'0 

6. 0 48. 50 4. 25 ' 1071 I 2 • .30 51.45 1. 45 '1063 23.59 '01520 Min. 57'6 56'9 

6.19 42. 35 4. 55 '1088 2.53 52'45 2. 16 '1063 2 I, 0 59'0 57'S 

6.37 41 . .30 5. 8 ' 1087 .3. IS 49.40 2.2.3 '1065 
8. 7 46 . .30 5. 17 'log8 .3.36 4g· 5 2.37 ' 1064 
8.25 4S·4° 5.25 'log6 3,45 49.45 .3. I '1080 

8.40 46• 55 5 . .3.3 ' 1099 *** 3. 8 ' 1079 
g.5.3 48. 0 5.54 '1068 4. 26 47. 10 3. 25 '1°94 I 

10.25 44. 25 6 . .31 '1°96 4·47 44·.30 .3 . .32 ' 1090 

10.44- 44. 30 6.55 '1085 5. 4 46. 30 3.45 'log8 

I I • .3.3 41 • .30 7· S 'log2 5.30 46'40 .3.53 '10g6 

12.23 .39.45 7. 2.3 ' 1084 5.51 45. 25 4· 7 '1100 

12.53 41. 25 7.42 'loS3 6·.37 46,40 4. 22 -1087 
1.3.20 40 . .35 8. 6 '1°74 (t) 4.48 'log7 

1.3 . .38 3S. 10 8.15 '1082 7·44 45. 55 4. 53 'log6 I 
14· 5 40. 30 8.22 '1°78 8.39 46. 55 5. 9 '1106 

14. 26 39·.30 8.31 ' 1079 10. 0 46. 0 5. 16 '1100 

15. I 39.45 8.39 . '1°74 I 10. g 45. 0 5.37 '1103 

15.30 41. 20 9· 14 '1°74 
I 

10.42 4+ 30 6. 2 '1°93 

15,45 44· 0 9. 23 '1°70 10.53 45. 30 6.18 ' 1095 

16. 25 42 • 50 9. 37 '1°73 lIe 5 44· 0 6. 29 '1°99 

17· 2 42. 35 10. ° '1068 1 1.57 43. 55 6.37 ' 1095 

17· 17 4 1. 30 10.20 '1°74 I 
13. 18 43. 50 (t) 

17.45 42. 0 10.2g '1°72 13.30 43. 0 7. 37 '108g 

18. 16 41. 40 10·49 '1101 I 
I 13'46 4.3·30 7· 46 'IOgI 

J8.28 43. ·1068 
I 13.52 44. 55 8.36 '1085 0 II. 44 I 

I 18·47 4 1.40 12.30 '1058 I 

I 
14· 2 44. 30 8.59 '1086 

I 19. 31 4°·25 13. 4 ·1062 1 14·.37 48. 35 9- II '1087 
I I 
I I I I 
J 

I 

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the numb'er, in which instances they are inferred from 
observations made "?th the telescope in the ancient manner. The Symbol *** denotes that the magnet has been generally in a state of ~ti,?n. The Symbol (t) 
denotes t~at the regtster ha~ failed between t~e p!eceding and following readings. The Symbol : attached to a time d~notes that the r~adings will apply e~ually 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. 

June II. The Declination and Horizontal Force cylinder was stopped from 6h
• 31m. to 7h

• 37m
• 



AT THE ROYAL OBSERVATORY, GREENWICH" IN THE YEAR 1863. (xcif); 

: ~ Q5 .!3~~ ~ ~ 
s::lQ)"d ; Readings CIS CIS 

s::lQ)"d cP s::lQ)~ CIS Readings ... ]~ f .~]~ f ''''O-S!j) 
S .§ ~.Q ~ !; pCj,§ of -5~ ..=.§ S Q) pCj C) ~ .§ of 

~f:4< -5 8 ~~t~ ~~t~ -5~ e ~ al = pCj ..... 
~~tf -5E-1 

Western C)E-I Thermo- Western C)E-I ~ Q) ~f C)E-I Thermo-
.~ ... ..... ~ ~Q)0J.; .~ ~ ~Q)0J.; ........ .~ ~ .~ ~ .~ ~ oQ)O .~ ~ 

~- o:S C) Q) ~o:SC)8, ~ Cd meters. _o:SC)8, ~-5 § 8. meters. . 
s=~ Doolina- i s::lQ.. s::l'O Ct-o s::l S $:1'0 ~~ Declina- $:1'0 ~~ § S s::l- ~~ ,i:Boo :B~ s::l~:= ~ :Boo ~ 0 := Q) ~oo :Boo Q) 0 -"t; m ~ .. ~ p;j~ ~~ s::l Q) Q)OO F.i~ 
~t; tion. c'Ss::l ~~~8 CSt; ~~~~ CSt; C5g tion. ... s::l ~2~8 CS~ .~ .rs ~ E-I O~ 

~~ .~ C!l! ~.6h p:~ Q) ~ 'r:: Cd • J.; 
~ 

<I.> 1>", )i 
'r:: Cd • J.; 

~ 
1: ~ .... 

~ .~ ~ ~~~ > ~I>~ ~ ~~ C5~ )l ~ ~t:tl~ > ,:l.,1>~ C5)l C5~ 

,June II June I I June I 2 Junel2 
h m o t II h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

15.20 20,46. 20 g.37 ' 1087 21. 0 20.3g, 6· 5. 1.3 '1088 
15. 41 4.3·50 9.45 'Iogo 5.22 '1 087 
15,5g 44, 0 g,58 'logo 5,.37 'Iogi 
16,20 4.3. 5 10, 12 'logS 6.26 '1094 
16,.39 4.3,.30 10·.34 '108g 6 . .38 'lOgo 
17, I2 42,.35 10,47 '1088 6,46 'log6 
17,2.3 43'45 II. 4 'log8 7, 7 'log.3 

19· 8 40. 25 I I. .31 'log2 7·.30 '110O 
Ig.2.3 , 4 1. 0 12, 6 'log7 7.5.3 'Iogg 
19,.38 40. 10 12, 15 'log4 8. ° 'log7 

19'45 40 • .30 12. 2.3 'logS 8, 7 ' 1099 
19,5g 40, 15 12,50 ' 109.3 8. 28 'log5 
20 • .33 42. 10 1.3. 8 ' 1084 8.43 'log6 
20 .. 52 41,40 1.3. 17 '1085 8.56 '108g 

21.40 43, 0 1.3·44 "1080 g. 10 'IOg2 

21·49 44· 5 14. 13 '108g g.32 '1088 
2.3 • .38 46 . .30 14. 27 '1086 9·47 '1088 
2.3.5g 47· ° 14.41 '108g g.59 'log4 

i4·46 ' 1087 10. 9 'Iogo 
15. 10 ' 1087 10. 14 '10g4 
15.42 '1081 II. 14 'Iogg 
15.5g '1082 11.25 '1°94 
16.45 "1°78 I 1.33 'log7 
J7. II '1083 I I. 58 '1100 
17·44 '1082 12. 8 '1°96 
18. 8 ' 1075 12,25 '1°92 
19. 15 '1°70 13, 7 ' 1087 

I 
19. 28 '1°7 1 (t) 
20·49 '1066 13.57 ' 1089 
21. 10 ' 1069 14· 4 '1086 I 
21.39 '1062 14. 15 ' 1089 I 21.55 "1063 ,14.48 '1088 I (t) 15. 3 ' 1090 I 
23, 6 ' 1059 15,40 '1082 , 
2.3, 16 ·1065 16.22 '108.3 
2.3.28 "1063 16.52 '1°93 
2.3,40 ' 1064 17,30 '1°9.3 
23,54 ' 1074 17·49 '1086 
2.3.59 ' 107.3 18.33 '1083 

\ - ---- - ---- 18. 49 ' 1077 
June I 2 ~unel2 Junel2 June I 2 19· 9 ' 1075 

o. 0 20·47· 0 o. 0' '1°7.3 o. 0 '01520 I. 0 ,61 '0 60'0 Ig.23 ' 1079 
J • .38 5.3. ° o. 10 '1°74 1.22 '01520 .3. 0 62 '0 60'2 19. 34 ' 1076 
I, 47 51,55 0.25 '1078 2, 15: '01 450 Max, 62'8 62 '7 19·44 '1080 
2.16 5.3. 0 0.40 '1°77 3,45 '01 433 g. 0 60'0 58'3 Ig.53 '1078 
2.24 51 . .30 0.52 ' 1°79 6. 19: '01380 18. a 57 '0 55'g 20.23 '1°73 
.3.22 51.25 1.12 '1086 g.28 '01 440 Min. 54'6 54'6 20.32 ' I079 
.3.28 53 . 5 J.55 ' 1084 12, 4 '01 475 2 I, 0 56'2 56 '1 20.56 '1077 

4· 7 5.3.50 2. 6· '108g 12·41 '01460 2 I. I '1080 
4. 12 52.20 2.17 'log1 IS, I I '01535 2 I. 6 ' 1076 I 
4. 25 52.25 2.24 '108g 16. II '01555 2 I. 22 '1083 

4· 39 4g. 15 2.38 'IOgI 16.3g '015.32 21.26 '1081 
5. 2 48.40 3. 4 '1085 2 I. 2 I '01530 21. 52 '1081 
5. 8 46. 25 .3.21 '1°9 1 22.26 '01505 22. 0 '1083 
5.16 47· 0 .3.35 '1088 Ct) 22. 17 ' 1079 I 

I 5.22 45,45 4· 8 ' 1084 22.23 '1082 I 
(t) 4. IS '1086 22.38 'lo6'g 

I 
I 

g. 0 45. 12* 4. 29 '1083 22.51 ' 1077 
I 
I 

I I 

For the Horizontal and Vertical Forces, increasing readin~s denote increasing forces. 

June 12. The Declination register was lost after 5h• 22m • 

• "" N2 



(c) 

h m 

Western 

Declina

tion. 

o , II 

June I 21 
h m 

23.15 
h 

INDICATIONS OF THE ~IAGNET6METERS 

Readings 
of 

Thermo
. meters. 

Western 

Declina

tion. 

June13 
h DI 0 0 h mOl U h m 

Ig. 17 
h m 

Readings 
of 

Thermo
meters. 

h moo ti 

___ -----1 _____ --- ----:----01--- ----
20. 14-
20.27 
21. I 

21. 13 
21o 38 
21. 46 
22.28 
23_ 0 

' 1076 
'1062 
°1066 
'1061 
01064-
.1057 
.1057 
°1060 
.1071 

JuneI3 

I. 0 

I. 40 
2. 0 
2.22 

2·49 
3. 7 
3.42 

4. 10 

4.46 
5. 7 
5.22 
6.25 
7. 34 
7. 56 
8.25 
8.51 
9' 6 
9. 18 
9·+3 

10. is 
10.50 
I I. IS 
I I. 33 
II. 45 
12. 13 
12'42 

14· 37 
14. 52 
15.18 
15.37 
15.58 
16.23 
170 0 
170 10 
17- 21 
170 4-5 
18. 18 
19. 24-
20o 0 

20o 14 

21o 2 
21.35 
22.31 
23o I 

(t) 
20051.32* 

50'45 
50. 0 

50.30 
49. 5 
50. 10 
48. 25 
49. 20 
43. 20 
44·10 
45.50 
46. 20 
43. 25 
45.35 
42'40 

4+4-5 
43. 25 
45. 5 
43. 20 
46. 15 
42'45 
44'40 

43. 5 
45. 5 
44. 25 
39. 55 

(t) 
47. 5 
47. 50 
4 1• 30 
45. 5 
42 .30 
46. 30 
42o 0 

43o 5 
.Ipo 0 

46055 
48• 15 
45. 20 
45•30 
44. 0 
••• 

43. 25 
46. 0 

46.45 
48. 30 

(t) 

JuneI3 

o. 12 
0.34-
I. 0 

1·49 
2. 6 
2.25 
2·47 
.3. 7 
3.30 
4. 5 
4-. 18 
4. 2 7 
f. 3S 
4.48 
5. 7 
5. 28 
5.4-7 
6. 0 

6. 22 
6.58 
7. 15 
7. 23 
7. 38 
7.45 
7. 54 
8. 17 
8.33 
8.51 
9. 8 
9. 23 
9.43 
9. 55 

]0. 9 
]0·47 
11o 3 
I 1.49 
12o 7 
12. 17 
12.36 

13·44-
14. 16 
14.4-5 
14. 53 
15. 0 

IS. 17 
15·49 
15.58 
16. 17 
16.58 
17. 13 
18. 0: I 

(t) 
'1066 
'1068 
"1065 
' 1078 
' 107.3 
' 1075 
'1082 
'1080 
'1066 
'1080 
' 1077 
'1082 
'IOSO 
' 1084 
' 1076 . 
' 1094-
'log3 
'1104-
°1088 
' 1084 
01096 
°10g5 
' 1097 
°log3 
'log5 
°1086 
'1086 
°log2 
°1082 
°1088 
°1081 
°1085 
°1082 
°logo 
°1088 
'log4 
-1089 
-1 0 9 2 
01086 
(t) 

°1086 
01087 
'1085 
°108g 
-1086 
01086 
°1070 

°1072 
-1066 
°1080 
'1 0 76 
°1058 
01076 

I 

I 
I 

.Junel3 
1o 0 58 °058 '6 
3. 0 61' 8 63 '0 
Max. 64'S o. 

g. 0 64'0 o. 

Mino 56 °5 o. 

220.30 59'0 - ° (t) 
---1·-----1--- - __ - ---1,----1·-----
Junel4 

8. 0 

10.22 
10.5g 
12. 14 
12·47 
13.56 
14. 18 
14· 2g 
14. 57 
IS. 7 
15.2Q. 
17. 18 
17·39 
17. 56 
18.22 
18'4-5 
20. 9 
20.38 
21o 0 
22. 6 
22.32 
23.43 
23.59 

June14 
(t) 

20. 46. 58* 8. 0 

4'.4-5 10. 13 
43.35 10.35 
3g.40 I 1.26 
36. 5 12.43 
36. IS 13.18 
38.50 14-. 2 
38.55 14.43 
43.40 15. 0 

42.55 15.36 
44.20 17. 21 
42. 10 17.30 
42 .40 17· 54 
40. 45 18 .• 3 
42.55 18. 47 
3g.35 Ig.25 
3g. 0 20. 16 
40.50 20.29 
41. 0 20.49 
47.35 22. 15 
48. 0 22_ 23 
52o 5 22.37 
52.25 22.53 

23,48 
23.5g 

(t) 
' 1092* 
' 1070 

' 1071 

' 1069 
'1°75 
' 1069 
'1064-
°1062 
'1068 
' 1071 

'1064-
'1061 
'1063 

'1059 
'1058 
'1054-
'1052 
'1054-
'1051 
°1055 
'1058 
01054-
' 1059 
01059 
01 057 

~ullel4 
8. 0 66'9 ° ° 
Max. 66'9 •• 

18. 0 63'9 • • ,j 

Min. 62'0 •• 
21. 0 63'2 •• 1 

1 

---1------1---1----1-------------, 

iJunel5 
o. 0 20. 52. 25 
o. 28 52.45 
0.44 54. 10 
0057 54. 5 

(t) 
1.4-6 
2. 7 
3. I 

3.13 
3.38 
3.52 
4. 37 
4. 56 
5.14 

i 5.44 
7. 23 
8. 6 
8.33 

54. 5 
53.55 
51.20 
52. 5 
50.55 
50.50 
A.8. 10 +g. 5 
48. 0 

4g. 0 

37. 25 
42• 55 
43. 30 

June I 5 
o. 0 

0.30 
0.37 
0.55 
1.28 
1.46 
2. 7 
3. 2 

3. J6 
3.38 
4. 0 

4. 2 •3 
4.40 

5. 3 
5. 18 
5.28 
6. 4 
6.37 

June15 
01057 
'1054 10 0 

'1061 
'1063 3. 0 

°1074 9. 52 
'1065 1 1.50 
01075 J3·4 I 

01 078 14-. 10 
°1085 16. IS 
'1083 . 19. 12 
' 1084 
' 1073 21. 19 

°1071 23.27 
'1086 
"1081 23.59 
'1088 
' 1094-
' 1087 

(t) 
'01665 

{
'01630 
'01 780 
'01540 

'01540 
'01600 
°01587 
°01788 
'01 940 

{
'02000 
'02060 
'0211 7 

(t) 
'02380 

Junel5 
I. 0 66 '067 °6 
3. 0 68 '067'5 
Max. 6g'0 69 '0 
9. 0 69'068 °0 . 

18. 45 62'263 °6 
Min. 60'2 60 °4 . 

21. 0 61 '863'0 

18.52 \ 

'fhe 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 tim.e the curve of the Vertical Force was dislocated, and the difference of 
thd numbers included by the brace shows the amount of the displacement. 

June 13. Workm~n were engaged near the Vertical Force :Magnet, and its adjustments were disturbed. 
June 14- The cyhnder of the Declination and Horizontal Force moved irregularly till IOh. 13mo 



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

~ ~ 
1:1 Q)P'd I:ICll"d 

~ Readings ~ Q) I:ICll"d =Cll"d Readings 
S .d .§ 

·~O~ ~ Q,) · .... 'OSe ........ Cll Q$ Q$ .... '0 ~ ~ Q) 

f~ g ~ ..=.§ ..=.S of .§ S ~] ~ E; S Cll~ ~ g .d .§ of ..= .... ~~ ~e 13~ .~ Eo! .~8 Thermo- 13 8 ~~t~ 
..= .... 

Western ~ Cll ~ f .~ Eo! t~ ~ e (.)Eo! 
Western 

(.)8 fCllt:e .~ Eo! Thermo-
~ ~ ~ ~ ~~ 

.... ~ 
meters. .... ~ .; ~ ~.sg8. .; ~ 

=,!! = '" ]-588- ~ .... 88- ~ '" ~~ ~-5g~ ~ ~ meters. 
Cll'O ='0 §'O = .... =,!! 

CllO Declina- ~"S 1:1 ~ ~~I:I~ m 0 Declina .. Cll 0 .5<i-4 a s CllO ~"S~~ me 
fal ~ al . tal Cllal 

'" <t /'" ., 
Cllal ClliZl =0 Cll 2;!al fal ~ 'oil"'>! t!:l~ tion. t!:l~ .§ .I1 r.j8 ~;l .~ t!~8 ~~ = 6b > ~ ~ ~ tiolf. ~g o lIJ '8 t!:l~ .~ t!~8 

~ ~ 
~ ~ . ~ t!:lCll ·e ir: ~ Co." fJ tci~>6h 
~ !.~.£ ~ 

~ '" ,,.. ~ 
Q) 

~ t: '" • ~ 
~ ~>eS <i-4 '" <i-4 '" ~. ~ ~ ~~eS > ~>eS Q) 

'" <i-4 = 
o~ o~ .~ c;~ o~ 

June 15 .June 15 June 16 iJunel6 
h m 0 I 1/ h m h m h m 0 0 h rn 0 I II h m h m h m 0 0 

9' 2 20'45. 15 6.51 '1.08g, 14. 15 20.45,20 8,45 'I ~34 
*.tIt 7, 12 ' 1072 14. 53 48, 5 g. 7 ' 1134 

10. 9 44· 0 7· 29 ' 1090 16. 5 44. 15 g. 18 '1136 
10.30 45• 35 7,36 '1085 16,33 46. 5 10, I '1134-
10.57 42.40 7.45 ' 1084 16.39 48. 35 10,38 '1135 
1I,30 4 1.45 8. 15 '106g 16,51 48, 10 10.45 '1138 
I 1,52 42,35 g,28 ' 1073 17, 8 +g,35 II, 13 ' 1137 

*** 9·45 ' 1072 18. 10 44. 10 11.22 '1144-
13, 6 41• 5 10.31 ' 1076 18. 16 44-.45 II,37 '1141 
13.30 46. 0 10.53 ' 1070 18.35 fS·25 12. 10 '1144-

*** 11.15 ' 1072 19· 2 4-2,55 12.53 '1132 
13.53 4 1• 55 11,38 '106g 20.28 42. 25 13,40 '1135 
14. 21 40, 5 13. 9 '1072 21. 22 44. 50 14· Ig '1133 
15.55 43,10 13.42 'log7 23·44- 54. 25 15. 23 '1138 
16.31 3g'45 13.53 'Iogo (i) 15.53 . 1134-

17· 17 38'45 14.4-2 ' 1077 16.31 '1123 

17· 46 40. 5 15. 16 ' 1°79 17· 5 '1130 
18. 15 37. 20 15.23 ' 1071 " 17. 32 'I127 
18,26 38.55 15.51 '1082 17,49 ' 1127 

*** ' 17, 4 ' 1074 18. 9 'I 130 
Ig, 0 3g, 5 17. 30 ' 1074- '18.36 'I 125 
Ig,28 43, 0 17. 38 ' 1077 **. 

Ig.56 44. 35 Ig. 15 '1056 20.37 'II 17 
20, 18 .p. 0 Ig.31 '1060 21, 2 '1115 
20.34 43• 0 20. S' '1053 21.30 'II 15 
'21.20 41.-35 20.28 '1062 21,45 '1116 
22.14 44,3Q 20.52 '1062 22.24- '11 14 
22.26 47· 0 2 I. 18 ' 1067 23, 14- '1117 

*** 21.30 '1066 
. 23.28 '1116 

23.5g 52, 5 (t) (t) 
---- ---- - ---- - ---- --------

6.3 0.3164 o. ~unel6 June 16 ~unel6 lJune 16 June 17 ~unel7 June 17 ~uneli 
o. 0 20,52. 5 (t) o. 0 '02380 I. 0 65'g 66'7 (t) (t) o. 0 '02400 o. 0 

o. 7_ 53,40 I, 0 '1066* I. 0 '02430- 3. 0 67'0 67'3 o.lg 20,54,30 o,lg 'I I13 2, 0: '02422 I, 0 64- '0'65'2 

0,18 52,50 1,32 '1128 1.55 r02
4-

2O Max. 67 '068'0 0.58 55.30 0.30 '1120 4,13 '02305 2. 0 65 '0167'c 

0.55 52 . .10 I. 53 ' 1137 '02400 g, 0 66 '9168'0 2.31 53. 5 I, 7 'II 24- 5,25 '02120 3. 0 66 '067 '5 

I. 18 54' 5 2. 8 '1130 3. 0 '02375 18. 0 63 '064'0 3.-50 51.45 (t) g,55: '01 740 6. 0 6g'5 70 '6 

1,30 53.25 2.23 ' 1134 5.55 '02240 Min. 60 '8160 '8 4. 23 49· 30 2·47 ' 1134 13.45 '01 737 Max. 70 '0 71 '2 

1.55 54,30 2.43 '1128 6, 10 '022'4-0 21. 0 62 '063'6 4,52 49· 5 3, I ' 1137 Ig,Ig '02155 g. 0 70 '0 71 'I 

2.33 51. 5 3, 0 'r 138 'g. 20 '02070 22. 0 62 'I 63 '7 5, 5 .48. 0 3.15 '1135 23.38 '02280 12. 0 68 '2 69"8 
,*-*- 3,37 '1131 12.37 '02077 23, 0 62'8 64'4 *** 3.26 '1138 23.5g '022 76 18. 0 63'2 65'0 

3.51 51. 5 3.45 'II35 Ig. 0 '02356 5·47 46. 35 *** Min. 61 'I 60'6 

4- 8 52. 10 3,54 '1133 23.5g '02400 6.37:, 47. 10 4. 23 '1133 2 I. 0 65'3 64'c 
* •• 4. 22 '1142 7. 16 43.40 4·44 '1136 22. 0 65'g 64'9 

5,54 47·50' 4'46 .1140 7. 25 43'45 *** 23. 0 66'3 65'8 

6. 15 43. 10 5. I '1142 7·49 46• 25 5.20 '1128 

6.33 
4

5'1° 5.15 '1141 8. 6 47,20 5.38 '1131 

6,48 44' 0 5.30 '1147 8. 18 46. 25 5.46 '1I2g 

8.16 47·~5 5.38 '1145 *** 6.30 '1135 

**. 5.52 '1136 g.25 4-7· 5 6.58 '1130 

I I. 15 47, 15 6. 3 ·1153 9·45 46. 30 7,30 '1143 

11.27 48.50 6. 8 '1153 'g.57 47· 5 8. I '1138 

11·49 • 47. 10 6,17 '1158 10.41 4-6. 30 8.31 ' 1127 

12, 16 47,a5 6.36 ·I145 11.28 47. 15 8.38 'l12g 

'12.3g 45. 10 6.53 'J 144 12. 0 46,45 g. 10 '1126 

13. 12 46• *)J* *** g.52 '1128 0 
13,22 47· 0' 7. 23 ' 1134 12.23 4g·4° 10.37 '1127 

13,47 47, 10 8. 13 ' 1137 *** II. 0 '1126 

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

HORIZONTAL FORCE,-June ISd. 21P. to 16". Ih. The adjustments of this ~agnet. were under examination, and at. Ih. 3 2m• a series began giving indications 
about o· 006 parts of the whole Horizontal Force larger tha? t~e precedIng series. Theref?re, to reduce the series from January 3 to February 3 d

• Oh. 49
m

, 
to that beginning this day, add 0'01 ; and to reduce that begInnIng February 3d

• Ih. and endIng June ISd. 21h. 3 0m• add 0'006. , 

Junelsl1. 23h. 27m• The reading for the Vertical Force Magnet was '02II7, the magnet was removed for examination of its knife-e<lges, and on replacing it, the 
_ reading for the Vertical Force was found to be .02380, 



(eli) 

June I 7 June I 7 
h mOl /I h m 

12. 44 20.47. IS I I. IS 

13. 2 4g. 10 I I. 30 
I I. 3g 
12. 0 

12.21 
13.30 
13.45 
14. 25 
14·47 
15.52 

14· 4 44· 0 
14· 59 47· 10 

15,40 
16.26 
16.35 

17· 47 
IS. 2 

IS. 44 
19. S 
Ig. 23 
19·45 

20.26 
21.31 

23,41 
23.5g 

*** 
44. 25 
43·50 
45. 20 

*** 
40. 25 
41.45 
40 .40 

40 • 55 
3g.35 
40 . 55 

*** 
3g.55 

16.2g 
16.52 

IS. 7 
IS.37 
18.45 

43. 5 20. 8 
51.25 
51.45 21.55 

22.22 
22.54 
23. 10 
23.24 
23.5g 

'1130 
°1128 
'Il2g 
'1128 
° I 1.35 
°1135 
'1133 
'1130 
°1124 
'1135 
°11.32 
' 1134 

*** 
°1134 
°1127 
°1127 

*** 
°1107 

*** 
'logS 
'Iogg 
°log8 
' 1089 
'1088 
' 1107 

h m h 

Readings 
of 

Thermo
meters. 

~~ ~~ . = . s::I 
~~I>bl) 
C;~ C;~ 

o o 
June I 8 

h m 

17·47 
18. 2 

18.45 
Ig.25 
Ig.56 
20.52 

22.36 
22.46 

23.38 
23.5g 

Western 

Declina

tion • 

o I /I 

20.41. 35 
42. 5 
40. 10 
3g.30 
3g.55 
42. 20 

*** 
47. 5 
48. 50 

Ct) 
48. 0 

4g· 20 

June I 8 
h m 

I 1.38 
II. 46 
12.30 
13.23 
130 43 
14. 24 
14. 52 
I5.2g 
15.50 

17. 6 
18. 0 

18. 15 
18. 46 
20. 3 
21. 0 

21.33 
21. 44 
22. I 

22. 8 
22.31 

. '1151 
'1156 
'1140 
'1135 
'1138 
' 1137 
° 11 42 

° 11 40 

'1143 
*** 

'II3g 
'1143 
'1140 
'1144 
' 1134 
'1131 
'1126 
'1121 

'1121 

'11 18 
'1124 

h m h m 

Readings. 
of 

Thermo
meterso ' 

o o 

(t) I 
Junelgl--..... JuneIgil-'---+J-U-n-e-I-91 __ '-- Junel.g ---

o. 0 20. 4g. 20 (t) o. 0 '02370 I. 0 64 '065'2 
I ----,-----1---II----I·---I-----I---~-- o. 23 50. 45 3. 0 \ . I 063* 3 {'02460 3. 0 65 '2 66 '0 

*** 8. 24! '1073 2.2 '023go Maxo 67'868 '9 Junel8 
o. 0 20.51. 45 
0.53 53.35 
2.53 53.50 
3.30 53. 0 
3.43 51.25 
4· 37 4g· 0 
5. 6 47.50 
5,26 47.55 
5'49 47. 0 
6.2S 47- 20 

.S. 7 
9·27 

10. 15 

II. 17 
I I. 31 
11.48 
12. 16 
12.27 
12.45 
14. 0 

15. 0 

15.26 
15.50 
16.37 
16.45 
16.58 
17· 7 

*** 
45. 15 
46. 15 
44. 20 

(t) 
47. 0 

41• 20 

42• 35 
4 1• 30 
3g·45 
3g.35 
44. 30 
42.50 
4.3. 25 
41. .30 
41. 10 
42.40 

40 • 55 
42. 5 

JuneI8' 
o. 0 

o. 7 
0.21 
0.32 
I. I 

1.28 
1.36 
I. 51 
2. 3 
2.22 
3. 0 

3.38 
4- 18 
4. 30 
4. 52 
5. 8 
5.23 
5.30 
6.21 
6.30 
6.51 
7. 0 

7. 16 
7.48 
8,48 
g.20 

10. 0 

10. IS 

17.43 
*** I I. 17 I 

40. 25 I I. 24 I 

' 1107 
'1108 
'I II4 
'1l13 
'l12g 

' 1134 
'1133 
'1145 
'1145 
'1152 
'1151 
01157 
'1151 
'1155 
'1148 
'1145 
'1147 
' JI 43 
'1143 
'I13g 
'1136 
. 1138 
'1135 
'1133 
' 1134 
'II3g 
'I13g 
'1142 
(t) 

'1135 
' 1134 

Junel8 
O. 0 

2. 0 '02120 

{
'0Ig65 3. 7 '019I7 

4. So '01800 
5,12 °01780 

7, II 
7. 52 
g.50 

II. 3 
12. 5 
17. 15 

18. 18' 

23.30 
23.59 

(t) 
'01g50 
'oI8g5 
'01867 
'oIg30 
'OIg20 
'02206 

{
'02220 
'02300 
'02360 
'02370 

Junel8 
o. 0 66 'g66'8 
I, 0 67'7 67'7 
2. 0 68 '668 '7 
3. 0 6g' 5 6g . 8 
Max. 70'9 72 '0 
g. 0 6g'7 70 '5 

18. 0 64'8 66 '0 

Min. 62 °0 62 '0 
21. 0 63 '465'0 

1.23 
1.32 
1·44 
2.23 

3. 0 

g. 0 

g.20 
g.37 

10. 5 
10.13 
10.58 
I 1.34 
I 1.54 
12. I 

! 12.25 
12.38 

I 13. 12 
! 13.23 

/

1 13. 43 
14· 17 
14. 23 

! 14· 42 
I 15. 4 
I 15.56 

I 
I 16.38 
I 16.53 
I 16.5g 
I 17· 23 

51.45' 8.39 '1065 4. 18 : '02400 g. 0 67'868'9 
52.45 8.52 '1074 5.53 '02273 Min. 62'162'4 
52. 0 g. 9 '1057 8.55 '02130 21, 0 63 °467'.3 
52.45 g.22 '1061 g. 44 '02060 

(t) g. 52 • I 05g 12. 30 '02020 
52. 6* 10. 5 '1060 14.53 '02070 
44.35, 10.35 '1,056 23.5g '02450 
40.20 I I. 12 '1064 
42. 15 I I. 42 '1058 

*** 11.55 'I05g 
42.30 12.20 '1057 
43.20 12 .. 53· '1063 
44. 5 13. 6 '1058 
46: 0 14.36 '1063 
44:35 14.57 '1061 
44.35 15.35 '1064 
45. 15 17. 3 '1062 
44' 25 18. 43 '1053 
46. 0 Ig. 8 '1053 
44. 35 20. 4 '1045 
44. 25 2 I. 23 '1036 
46. 0 22.33 '1037 
45. 5 23. 5 '1041 
45,45 (t) 
43. 35 
44. 20 

*** 
43. 50 
42'45 
43'40 

4 1 • 30 

I 
i 

i 
I 

I 

i 
The indicat~ons 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 generaUyin a state of agitation. The Symbol (t) denotes tb8.t the register haS" 
failed l?etween the precedinp; 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. 

June 18. The Decl!na.t~on and Hori.zontal Force cylinder was stopped from IOh. 15m• to u h • 17m• 
June 19. The DechnatlOn and Horlzonta.l Force cylinder was stopped from 2h. 23m• to 9h• om. 
June 19 HORIZONTAL FORCE. The ,photographic traces of the Horizontal Force and Declination Magnets were found to be inconveniently near. The adjllstments of the Horizontal 

Fo~ Magnet were therefore altered and the traces separated. The following corrections must be made to render the results obtained before June 19 comparable wi,th those 
obtained during the remainder ~f ~~e year. The results from the beginnin..,S of the year to February 34• oh. 49m • must be increased by 0·0034; the results from February 34, ok. 49m• 
to June 15d• :nh• 30m. must be dImInIshed by 0·0006; anq the results from June 15d• :uh • 3 0m• to June .l8d, U h• 31m. must be diminished by 0'0066. 



AT THE ROYAL' OBSERVATORY, GREENWICH~:tN THE· YEAR 1863. (clli) 

<is Q) .S~] as as scurc <is Readings <is a3 I!:lCU'"O 

"5~ 
=CU"d a; Readings 

'culi ~ ..... 'C cu as '''''0.$ <is 
S ~~ 8-= 0 ~ S .§ of -5~ .-5~ 

cu-=~ ,.. ..cIO~ -=~ • of 
~~ ~~~e ~.t=i. o ~ ,.. ..... -5E-1 Thermo- ~~t~ cu~~S o . Thermo-
.~,.. Western ....... J.I ~~ocu .~ ,.. ~~gt .~~ meters. .~~ Western .~ ~ ~~0Q,l .~ ~ ~ cu 8 e .~ ,.. 

tneters, 
~~ i;:§~ ........ §~ ~-S=8. == =,!! DecIina- =~ ; .... I=I~ 

Declina- s'O .aCt-< S 1=1'0 ~~ ~i,.l r;.I.~ Q,l 0 ~eg=~ = 0 1=1 0 ~cg~m Q,lm Q,lm = 0 m cum $00 p;j~ ~~ Q,lm • cum 1=1 0 Q,l $00 
C5 .~ tion. ,.. ~ o ~E-1 ~ .S !i~E-1 ~~ ~.~ 

Q,l 
~.~ tion. ~~ S~~E-4 ,.. = ortJ~E-4 ~fa rCUcu 

~CI) '§~~ ~ ~.~ 
1:: ~> ~ >~ 'i:: • ,.. C!:l= '€~~ ,.. ~:~ .~ . ~, ~ )1 Q,l 1= :> 

~ ~ P::f ~ CM ~ ~ CM ~ C3~ Ct-<~ ~ ~~..s > j:)., cS' ~ Ct-<1~ Ct-<~ o~ 0; 0 ..• 

June' 9j JUne21 JUne21 .June21 ~nne2I 
h. mOl 1/ h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

17. So 20. f2, 35 O. 0 20.51. 5 O. 0 'IOfI O. 0 '02fSo Max, 72 '6 7f'6 
17·3S f I. 25 0, 23 52.35 0.26 'IOfS 2.30: '023So 9, ° 71 'f 72 '2 
IS, 0 f2, 5 I. 40 51. 25 0,51 ' 1043 4· 5f '02097 IS, 0 66'0 67'5 
IS, S f o,55 2,35 51,50 I, 17 ' 1045 6,57 '01 906 Min, 63'7 63'5 
IS. If fl'4° 3,26 49· 5 1.37 'lp4 2 9. 15 '01 760 21. 0 65'0 66'5 
IS.26 fIt 5 4. 26 48,45 .1. 51 ' 1045 I 1.31 fOISI3 
IS.50 f l ·4° 5.25 49. 10 2. 3 ' 1045 '01S33 
18.57 f l . 25 6.32 4S, 0 2. fl ' 1054 13.25 '01S90 
19. 13 f 2• 35 . 9, S f7· 55 3. 7 '1051 

16·f5 {'02100 
19. 24 41. 35 9· 2I 47, 0 3. 16 '1051 '02120 
19· 5f 42. 10 10, S 47· 0 3.30 ' 1047 20,2'\ '02360 
20. 0 +3,20 II. 15 f7· 35 4. 10 '1051 21.35 '02f1O 
20. 12 f3, 0 13. 16 46. 10 4· 29 ' 1045 (t) 
20.22 f4· 35 13.31 46•55 4. 52 '1052 
20.32 43.40 *** 5.17 '1051 
2 I. 7 44. 30 14. 15 45. 5 5.35 '1056 
22.30 49· 0 14·f5 46. 20 6. 7 ' 1047 
23.34 50.50 15. 0 45. 5 6.30 '1052 
23.59 51.25 15. 17 45. 50 7. 23 '1053 

---- *** 8,48 ' 1048 
June20 June20 June20 June20 15.45 43.45 9· 5 '1051 

O. 0 20.51.25 o. 0 ' 1054 o. 0 '02f50 I. 0 65'7 66'5 16.30 44. 35 9. 12 ' 104S 
0.56 52. 5 0.32 '02f50 3, 67'3 6S'4- 16'44 42. 30 9. 50 '1051 

. 
' 1047 2·47 0 

I. 12 53. 0 0.55 '1052 4. 56 '02340 Max. 7°'0 71 '0 16.50 43. 5 13. 13 '1056 
3,f6 fS. 10 I. 8 ' 1048 7· 5f '02088 9· 0 70 '0 71 '0 17. 10 39.40 14· 2 '1062 
5·f8 f6.35 1.39 '1055 9. 50 '02000 Min. 61 '6 61 '1 17· 27 40. 20 14. 29 '1061 
7. 30 46. 0 I. f6 ' 1054 13·f3 '02000 22. 0 63'5 64'S 17. 33 fl.35 *** 
9. 15 f 6. 2O 2. 5 ' 1057 17. 10 '02160 IS.22 40. 20 IS.50 '1063 

I 1.51 '43. 50 2.54 ' 1059 20. 12 '024°f IS.29 fl.IO 19. 16 ' 1057 
12, f7 ff· 0 3.18 '105S 23,59 '024So IS. fl 4.0. 5 19. 31 ' 1057 

(t) 3,38 ' 1054 18.53 fl. 40 19·44 ' 1054 
13.52 47.40 4, 0 ' 1054 19. 51 f 2. 25 20. 6 '1055 

*** 4. 24 '1063 21. 2 47. 35 20.53 ' 1045 
16.56 46. 5 4,51 ' 1064 21. 7 46,40 21. 10 ' 1044 
17. 30 f4' 10 5,17 '1061 2 I. 2 I 48,45 21. 25 ' 1046 
IS. 5 4f· 25 5,43 '1061 21. 28 48. 5 22,37 ' 1048 
18 .. 13 43,25 6,25 '1068 21.37 50.20 23.25 ' 1057 
IS.3S 44.40 6.5f '1066 *** 23.53 '1053 
IS .. 52 43. 55 7· 17 '1068 22.28 48,45 ,23.59 ' 1054 
19. 23 44.45 7. 38 '1065 23. 9 f9' 10 
20.27 42~50 7. 52 '1066 23. 20 52.30 
21.36 43,50 8'45 '1061 23·f3 53. 15 
23,2f . 50,25 I I, 20 ' 1059 23.59 50.55 
23,59 5.1, 5 14,20 '1061 --15,51 '. '1063 -------- -

16,46 '1062 June22 June22 June22 
16,57 ' 1064 o. 0 20.50.55 o. 0 ' 1054 I. 0 65'S · . 
19· 7 '1058 1.20 53. 10 0.28 '1051 3, ° 67'0 · , 
20, 3 '1050 1.32 52.30 0.40 '105f Max, 6S'8 · . 
20.22 ' 1049 2. 12 54. 15 I. 3 ' 1049 9· ° 6S'8 · . 
20·47 ' 1044 2.53 52. 5 I. 5 ' 1045 IS. 0 65'2 · . (t) 3.54 50.45 I. 15 ' 1049 Min. 63'4 · . 
22. 0 ' 1041* 4. 20 52. 5 1.30 ' 1044 21. 0 66'0 .. 
22.55 ' 1037 4·fo 51.45 1.55 '1055 
23.56 ' 104° 4·49 52.50 2.20 '1060 
23.59 'Iofl 5. I 52.35 2.54 '1066 

5. 7 54. 15 3.20 '1066 - --- ---- ------- *** 3.39 ' 1071 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
June 22, The Vertical Force Magnet was removed for the purpose of re-determining the time of its vibration in the horizontal plane. 

-.- -.... , .'4 _ ~._." _ ~_ .. ' 



(civ) 

iJune22 
h m 

5. 2 I 

5.30 
5,47 
6. I I 

·6.38 
7. 2 
7. I I 

7. 23 
7.45 
7. 52 
8. 8 
8.20 
8. 28 
8.37 
8.48 
8.55 
9· 19 
9. 36 
9·44 
9. 57 
9. 59 

10. 4 
10. 9 
10. 23 
10.34 
10.58 
II. 8 
I I. IS 
11.24 
I 1.33 
II. 43 
12. 0 

12. 9 
12. 17 
12.33 
12. 48 
13. I 

13. 9 
13.18 
13.25 
13.36 
13,46 
13.57 
14. 6 
14. 25 
14. 32 
14. 38 
14. 53 
15. 0 
15. 10 
15,43 
15.50 

16 .. 17 
16.27 
16.36 
16,45 
17. 8 
17. 22 

Western 

Declina

tion. 

o I /I 

20.55.55 

20.59. 10 
21.0.20 
20.45. 0 

52._35 
47. 35 
46. 20 
47. IS 
44. 5 
45. 35 
44. 20 
38·45 
29. 35 
28.30 
30.40 
37. 20 

43. IS 
43. 25 
44. 25 
42 • 20 
43. 55 
43. o· 
44, IS 
4 1• 40 

42 . 55 
48. IS 
47. 30 

49. 0 

46'45 
48. 5 
46. 0 

48'40 

46. 25 
48. 5 
47. 5 
44, 10 
45, 10 
48. 15 
46. 0 

47. 35 
45• 10 
41 • 25 
45. 0 

45,15 
51. 30 
48. 0 

49. 25 
44-. 10 
4-4- 0 

41,40 

53.45 
56, 0 

50·4° 
50.55 
49. 15 
50. 10 
47. 5 
45. 20 

June22 
h m 

3.46 
4· 17 
4. 23 
4·47 
5. 0 

5.32 
5.52 
6.25 
6,45 
7. 10 
7. 20 
7, 4 1 

7,49 
7. 59 
8. I 

8. 9 
8. 21 

8'97 
8,42 
8,45 
9. 0 

g.20 
9· 41 
9. 51 

10. 2 

10.16 
10.38 

II. 8 
I 1.23 
I 1.52 
11,58 
12. 2 

12. 8 
12. 15 
12.28 
12.36 
12.45 
12,53 
13. I' 
13.30 
13.37 
13.53 
14. I 

14. 8 
14. 22 
14. 29 
14. 52 
14. 56 
15. 4 
15.34 
15.43 
15.52 
16. 0 

16. 13 
16.20 

' 1069 
'1085 
'1080 
'1082 
'1066 

'1132 
'1038 
' 1074 
'1052 
'1062 
·.x°74 
' 1072 

'1083 

'1086 
'1058 
'1062 
'1°48 
' 1069 
'1 067 
' 1078 
'1066 
'1065 
'1068 
']060 
'1062 
'1053 
'1056 
*** 

'1062 

'1052 
'1°7° 
'1062 
'1063 
' 1057 
'1060 
'1060 
' 1064 
'1065 
'1062 
'107° 
'1063 
'1065 
' 1054 
'1062 
' 1054 
'1063 
' 1057 
'1°78 
' 1072 

' 1072 

' 1047 
'1055 
'1056 
' 1067 
'1065 
' 1070 
*** 

' 1054 
*** 

h m 

INDICATIONS OF THE MAGNETOMETERS 

h m 

Readings 
9f 

Thermo-
meters. 

o o 
June22 

h m 

17. 26 
17. 34 
17.40 

17.45 
18. 8 
18.35 
19. I 

19, 27 
19. 37 
19·4° 
19.48 
20. 4 
20. 18 
20.36 
20.46 
20.56 
2 I. 19 

2 I. 25 
21. 33 
21.42 

21·44 
21.53 
21.59 
22. 2 
22. 14 
22.26 
22.42 
22.54 
23. 7 
23.23 
23.38 
23.59 

.§ 
~E-! 

Western. .~ ~ 
-Declina- = '0 

~oo 
tion. J.o = 

~~ 

o I II 

20'45. 55 
43. 20 
44. 30 
43. 0 

: 4.3. 10 , 
41. 5 
41 • 55 
41. 0 

-1-3. 0 

40. 0 
43. 35 
45. 30 
40 . 35 
48• 20 
47. 0 

49. 20 
46. 55 
48. 25 
44. 20 
47. 20 
40 . 25 
42. 0 

47'~0 
40. 0 

51. 15 
52.45 
48. 55 
50.30 
52.55 
50.30 
54. 10 

·54, 0 

June 22 
h m 

18. 0 

18.22 
18.38 
19. 25 
19. 34-
19.45 
20. 1.3 
20.29 
20.34 
20·44 
21. 3 
21.23 
21. 26 
2 1.37 
21.53 
22.32 
22·44 
22.55 
2.3. 0 
23. 8 
23. 15 

2.3.59 

'1056 
'1054-
'1055 
' 1046 

,'1038 
' 1044 
'1022 

'1035 
' 1027 
' 1034 
'1016 
' 1042-

' 1024 
'1026 
'1012 
'1033 
' 1027 
' 1040 

' 1029 
'1030 
' 1043 
*** 

' 102 7 

h m 

Readings 
of 

Thermo
meters. 

h moo 

___ -·----01----1----1--- ---- -------
Junc23 

O. 0 20,54, 0 
o. 4 53.25 
0, 7 54, 5 
O. I I 53, 0 

0.17 55. 0 
0.23 53.50 

*** 
I. 2 54· 45 
I, 15 52.40 

1.41 52.20 
2. I 53. 10 
2. 10 52. 5 
2.23 53.35 
2.59 52.55 
3. 8 51.55 

*** 
3. 46 51.35 
3.58 50,25 
4. 28 50. 10 
4.50 48. 35 
4. 57 49. 20 

5. 7 47· 35 
5.36 48.10 

June23 
0. 0 

o. 7 
I .. .30 
2. 7 
2.20 

2.53 
3.24 
4. 0 

4. IS 
5. 8 
5.21 
5.35 
5. 41 
5·47 
6. 2 
6. 16 
6.46 
6.59 
7. 20 

7. 34 
7. 53 
8. I 

8.22 

' 1027 
'1026 
'1058 
' 1059 
' 1042 
01056 
' 1048 
' 1046 
' 1047 
'1050 
'1060 
°1053 
'1056 
' 1054 
' 1070 

'1062 
' 1064 
' 1059 
'1066 
'1062 
' 1064 
' 1070 
' 1070 

~une2.3 
I. 0 69'6 '0 

3. 0 72'0 •• 

Max. 74'8 •• 
g. 0 74'0 .. 

18. 0 68'8 •• 
Min. 65'4 ... 

21. 0 67'0 ,. 
22. 0 66 ,6 ., 
2.3, 0 66'8 •• 

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the nuinber, 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 TIlE YEAR 1863. (CV) 

. I 

.S -a '2 ~ .S ~"g ~ =QJ"t1 
~ QJ ~ .a~] QJ QJ Readings QJ ~ QJ · ... 0 oS c:i c:i Readings 

a ..cl'§ 
QJ~l>'" ~.§ QJ~ c:.l ~ "5~ of .§ e 8.8ti~ ~.§ ..= ~ ... e of 

-5~ ~~t~ ~~~~ Thermo- ..=E-i ..=e:; ... ~~ .... QJ~t3 i3e:i Thermo-
Western uE-i ~E-i ... Q) ...... .~ ... Western .~ ... ~QJ"'f ~E-4 ~QJot ....... .~ ~ firotj·o t . ~ ~ ~-sg8. 

........ meters. ..cl 0 Q) .~~ .~ ... meters. 
~.!t -;-8c:1. ~ '" ~ '" ~.!t '3~8s ~.;3~c. 

~~ ~o Declina- =-0 ~'a ~ ~ ~o _~§S =-0 ~-o Declina- ~ 0 ~J5 _'a§S 
Q)rJ.2 Cl.IrJ.2 QJrJ.2 ~rJ.2 ~~ ~i Q)rJ.2 OJrJ.2 = 0 ::s Q) 

r.; 1i I'" 1i ~~ '" • Q) 
~ • Q) 

O~ tion. 2 f1l firotE-1 a.. = ·~t~E-1 a.. = . §: :... = tion • a.. = .§~~~ ~~ .~ ~ firot E-4 o~ 'c'5 .... ~'" ~~ >=~ c~ c~ == So > ~ 
Cl.I ~ ~ 1: '" .:... ~~ ~ a~~ ~ 

t! '" .... Q) 

::a = c.~~ > c:I.>cS ~ ~~ ~~ ~ > ~>cS ::s ~~ ~~ 

~une23 ~une23 " June 23 
b m o I II h m h m b m 0 0 h m 0 I II h m h m b na 0 0 

5.46 20.45• 30 8.37 '1065 22.40 20.47. 35 
6.48 47. 55 8.53 ' 1071 12'46 48. 35 

7· 4 47. IS 9· 19 '1065 23. I I 48. 0 
7. 20 48• 0 9. 53 ' 1067' 23,42 49· 5 
8.26 46. 5 10. 5 , ' 1059 23·47 48. 5 ~ 

8,42 42• 0 10.38 '1061 23.51 49.45 

9. 22 44. 35 10·47 '1065 23.59 50. 5 

9. 36 +3. 10 I I. 9 '1061 -- ---- --. ---- - --1-· 

9. 54 44· 0 IJ.52 '1062 June 24 ~June24 Junc24 ~une24 
9. 59 #.55 12.43 ' 1070 0. 0 20.50. 5 0. 0 ' 1059 (t) O. 0 67'4 7°'3 

1'0.23 44. 35 12.59 ' 1067 o. 8 49. 20 o. 7 '1056 I. 0 '02863* I. 0 68'2 70 '2 

10·47 45• ° 13. 6 '1 072 0.23 49. 55 0.39 '1051 I. II '029°0 2. 0 69'0 71 ·c 

10.56 45. 55 13.37 '1062 0.30 49. 25 0.53 ' 1043 3. 6 '02820 3. 0 70 '4 72 ·c 

11.14 44. 25 13'45 ' 1067 0.43 50. 0 1. II ' 1049 8. 0 '02560 6. 0 73 '9 75 '0 
11.26 46. 0 14. 10 ' 1064 0.53 49. 15 (t) 10.51 '02550 Max. 74'9 75 '8 

--- 14;25 ' 1073 I. 7 50.35 2. 16 '1065 1 1.34 '0251 4 9· 0 73 '9 74'0 
12. 6 46. 35 14· 45 ' 1054 I. 18 50.20 2·44 '1068 13.53 '02624 12. ° 73 '0 74'0 
12.38 54. 10 15. ° '1053 1.30 51.20 2.51 ' 1074- 15,49 '02760 18.30 69'3 70 '6 

13. ° 53. ° 15.30 ' 1064 1.53 49.40 3. 2 ' 1072 19·49 '0.;'130 Min. 67 '1 66'9 
(t) 15.39 ' 1064 ••• 3.17 '1080 23.09 '03163 2 I. ° 68'5 7°'0 

13.19 45. 10 15.52 'i068 2.37 51. 0 3.37 '1°7 2 22. 0 68'5 69'5 

13.29 46. 55 ••• 3. II 50.35 3,44 ' 1074 23. ° 68 '3 69'7 
13,48 45. 35 16.32 '1°73 3.19 51. 5 4· ° '1°7 1 

14· I 49· ° 16,47 '1°70 3,4° 49. 30 4· 9 '1°76 

14. 10 46• 55 17. 25 '1065 3.56 50.20 4. 18 ' 1073 

14· 14 47.45 17. 39 ' 1069 4. 39 48.45 4·4° ' 1073 

14· 19 46. ° 18. 15 ' 1069 5.16 48. 15 5. 15 • 1089 

14. 34 45. 10 18.39 '1060 5.53 42.40 5.36 ' 1074 
14. 39 4.7. 15 19. 22 ' 1064 6.21' 4~' 15 5.48 '1088 
15. ° 46. 55 19·4° ' 1059 6.37 44. 35 5.53 '1086 
15. IS 45. 10 19. 56 '1062 7· 0 44. 10 6.16 ' 1099 
15.38 48. 50 20. 10 '1058 7. II 45. 35 6.32 ' 1092 

15.58 48. 55 20.24 '1061 7. 34 45. 50 6.38 'log3 
16. 16 44. 35 2°,47 '1062 7. 58 44.45 6.51 '1083 
16.31 44· ° 21. 41 '1060 8,42 45. 15 7· 8 '1°76 

16.42 42.45 22. I '1061 9· 6 46,4° 7. 24 'J084-
17. 10 43.40 22.30 '1°47 9. 16 45.45 7. 32 '1083 
17. 22 43. 0 22.40 '1051 9. 37 45.40 7.40 ' 1087 
17· 27 44. 10 22.46 '1°46 10. 4 42. 5 7·47 '1080 

17· 41 43. 25 23. 15 '1058 10.22 45. 5 7. 51 '1085 

17· 59 43. 30 23,45 ' 1054 10·47 46. 10 8. 6 ' 1077 
18.25 45. 50 23.53 '1058 II. 7 51. 5 

_ .. 
18.59 46. 0 23.59 ' 1059 I I. 2 I 48• 10 8.58 '1°72 

'9. 15 45. 25 11.33 46. 55 * •• 
19. 29 43. ° 11.41 44. 35 9. 34 ' 1078 

19. 57 +3. 5 12. 4 43. 30 9·47 '1°75 
20. 5 42• 25 12.28 43. 35 10. 8 '1080 
20.13. 43. 30 12.41 42 • 0 10. 29 ' 1074 

••• 13. 8 42. 25 1I. 2 '1085 
21. 8 44· ° 

13. 14 43. 35 I I. 23 '108+ 
21.19 45• ° 

13'41 45. 5 I I. 45 ' 1074-

21·49 44. 30 13,47 43. 0 .*. 
21.53 47· 0 14· 0 41. 20 12. 8 '1°72 
21.58 45. 15 14. 31 44· 0 12. 15 '1°75 
22. 8 46. 20 14.42 43. 25 12.22 '1°7 2 
22. 16 53.20 15. 2 45. 35 .*. 
22.28 46. 55 1115. 10 46. 55 13,45 '1°73 
22.37 49. 10 15.22 45,40 13.55 '1°7° 

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

June 24. The Vertical Force Magnet was carefully adjusted, and set to work. 

GBEENWICH OnSERV AT IONS, 1863. o 



(cvi) " "\, , fNDIUA'.I."IONS, OF THE- ·Y.A.GNETOME'l'ER'S . 
~' , - . ...-.. "" ... ;..."' .. : ..... , '"",,', ,." .-""" ~ , .. -_$. .. ~., .... -O'<'~": ~''''''~ ..... ..,..,:; .... '" ..... , 

s:!Q)'d 
.~~] f Readings s:!Q)'d "S~] ~ 01 as .... 0 Q) " 

~~ as as as .; '0 ~ f ~ Readings 
~~ g ~ as 

i1~ ,.d .§ Q)~ <:.) = ,.d.§ of ,.d.§ r5~' e~ t S ~.§ Q)~~E; -5~ 
of, 

~~t::~ r5~ <:.)~f~ Thermo- Western 
.~ Western .~ E-4 ~ Q) 0 1-0 f5 IV f5 1-0 .~ E-4 <:.)8 oQ) f <:.)8 e - Thermo-

~.s 
~ 1-0 .... d<:.)~ .~~ ~.s§~ t ~ meters. :; 1-0 .; ~ ~,.d 3: Q) .; ~ oQ)of .; ~ 

~ 
s:! ..s Declina- ~o:S()Q) meters. 

Declina- ~;i s ..... § a td «0 ~ Q)'O s:!~ ~o 
'"ii!-s:!~ s:!~ _ca§a-

f~ Q) 0 +> c... = a .s:! ..... 
s:! 0 Q) fOO fOO r=z;;t r=z;;~ 

Q) 0 Q) 0 Q)O 

* 
Q)rn tion. frn = 0 Q) .f 00 

'" 'O! I ~ 'O! . ~s:! tion. 0; ~fDr=z;;E-4 . .3 2r=z;;8 0; ~; 0.5 r=z;;.E-! ..s . ". IV Q)OO 
l .~ ~ .1-0 ~; ~~ 

, s:! ~; ~; .~ -t~E-1 CS' ; 

~ 
1-01;; .1-0 ~~ ·21-0 .1-0 

~i_~_l. ~ ~ p..1:Q.s Q) > P1>cS 
Q) ..... = Q) Q) ~ !.~.g ~ 

't..s • 1-0 

~ ~ o~ o~ ~ ~ ~ p..>.g ~ 
~ --

UTune24 June 24 June 25 June 25 
'. h m 0" I 1/ h m h m h m 0 0 h 1D 0 I II h m h 

15.30 20.48'45 5 
m 11 m 0 .q~ 

14, ' 1074- 9.42 20.47. 10 5015 '1068 
'15.48 47. 25 14· 8 ' 1072 *** 5'48 ' 1078 
16. I 47. 35 14. 22 '1072 10.21 44, 25 6. 3 ' 1074 
16. I I 45. 5 14,36 ' 1070 10,30 45. 0 6.12 ' 1077 
16.23 4-4-,25 14-·47 ' 1072 10.37 44. 10 6.27 ' 1074 
16. 41 44.40 15. 6 ' 1071 10.56 46. 35 6,57 '1081 
16.5J 43. 5 15. 22 ' 1074 I I. 28 46. 25 7. 16 ' 1092 
17· 2 44, 0 15,41 ' 1070 I 1,38 47. 15 7.48 ' 1076 
:17. 16 42, 15 16. 19 ' 1077 11.51 46. 25 8, 4 ' 1079 
17,53 44. 10 16.52 ' 1073 12. 8 50. 0 8'45 ' 1074 

" 

17,57 +6. 0 17· 47 '1082 12.27 46 .. 5 8.53 ' 1079 
IS. 6 44. 20 *** 12. "7 . 47. 55 9,13 ' 1072 
lS,14 46. 5 19, 0 '1060 12.58 44. 15 9. 23 ' 1075 .. 

*** 19. 38 '1061 13.22 43,45 9. 39 ' '1074 
18,37 45• z5 zo. 2 ' 1069 13,42 46. 50 9·49 ' 1077 
'18. 40 47· 0 20,33 '1061 14· 0 44, 0 10. I ' 1074 
18.52 45, 0 20,54 '1063 14. 16 45. 55 10, 14 '1080 
18,58 46,15 21. 16 ' 1059 14. 50 46,40 10.30 ' 1077 
19. 10 43. 30 21.30 '1060 14. 54 48,25 II. 0 ' 1079 
19,23 44. 25 21.36 ' 1057 15.16 48. 50 II, 10 '1081 
19.45 4 1 • 5 21. 41 '1060 15.36 I 50.30 I 1.26 '1 076 
20. 8 44. 10 21.48 '1056 15,50 4-7. 15 11.37 '1 079 
20.24 43. 0 21.59 '1061 16. 1.3 43. 35 11.59 '1 076 
20.36 44, 15 22. 19 '1053 *** 12.37 '1086 
20.42 4z. 10 22.32 ' 1057 17.48 42. 20 I,~. 12 '1069 
20·49 43,zo 22.46 •1057 17·56 43. 55 13.24 '1060 
20.59 'P,4S 22.52 ' 1054 18. 10 40.45 13.38 '1062 
21.26 44,50 23. 4- '105S 18.15 43. 0 14· 0 ' 1069 
21.38 43.45 (1) 18.24 40.40 ,14' I I ' 1067 
21.52 46,35 18.32 43. 10 14.40 '1052 

22,17 46. 15 18.57 43. 0 *** 
22.39 48.40 19· 6 41. 5 15. 12 '1065 

23. 0 48. 55 19. 24 42. 50 15. 17 '1065 

*** 19. 55 41.40 15.34 ' 1077 

.23.59 51.35 *** 15.52 '1077 

------- -------- ------- zo.15 43. 55 16. 4 ' 1074 
p"unez5 ~unez5 Junez5 Junez5 20.30 43. 5 16.39 '1068 

o. 0 20.51.35 (t) o. 0 '03163 o. 0 68 '1 69'3 '20.57 43,40 17. 18 ' 1067 

*** 0.37 ' 1059 3.25: '03100 1. ° 68'6 69'8 21.35 44.40 17,25 '1 072 

1.32 51.50 0.43 '1058 6.48 '02720 2. ° 69'3 7°'7 21.59 47· 0 17. 32 '1068 

1.53 51. 10 0.55 '1061 8.59 '02680 3. 0 70 '0 71 '1 22. 7 46.45 *** 
2. 3 52. 5 I. 18 '1062 10.41 'oz730 Max. 71 '0 72 ~5 22.41 50. 25 18. 6 ' 1073 

2. 19 52. 15 1.39 '1056 12.48 '02735 9· ° 71 '0 71 '9 23.34 53. 15 18. 14 ' '1064-

2.30 50.25 2. 9 ' 1072 14. 28 '02860 18. 0 65'3 66'8 23,42 52.45 *** ,. 

3. ~8 51. 0 Z.10 ' 1070 17· 4 '031 77 Min. 63'0 62 '2 (t) 18·49 ' 1067 

*** 2.27 ' 1079 19. 35 '032 70. 2 I. 0 65'0 66'0 19· 0 '1062 

4. 50 47. 15 2.42 '1061 23.29 '03298 19· 17 '1065 

5. 0 47. 30 3. 6 '1061 23.59 '03285 19,43 '1065 

5.29 45,40 3. 12 ' 1069 20. 7 ' 1059 

6. 7 45. 5 *** 20. 15 '1061 

6. 15 46• zo 3,44 ' 1067 20.38 '1058 

6.31 45,40 4· 3 '1062 *** 
6.56 42 • 30 4· 19 ' 1072 22. 5 '1058 

7'43 45. 55 4. 23 ' 1070 22.17 '1062 

8.4 26 47. 10 4. 33 ' 1075 23. 2 '1051 

8.35 46,40 4.45 ' 1067 23.39 '1058 

9' 1 47. 15 4. 57 '1066 23.59 '1058 

9. 33 46• 30 5. z '1°70 -------- ------ '-----I-
I I 

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 a.pply equally well to a considerable range of time near tha.t which is 
recorded. A brace denotes that at this time tIle curve of the Vertica.l Force was dislocated, and the difference of the numbers included 
by the brace shows the amount of the displacement. 



AT THE ROYAL OBSERVATORY, GREENWlOlI,OIN:"TR'E: YEAR 1863. ( 
••• \> 

,evil) 

.6.a] Q3 
s= (I) '1:1 Readings .6 -a"g Q3 .s.a ~ Q3 Readings 

Qj Qj Q3 .... '0 ~ ~ Qj 0 Q) eli Q) 

.=.§' , ,.c:j'§ 
(I).c1 () ~ 

.c1.§ ~~ ~~ .g~ of (I).c1~ ;.. ... a (1)'= ~ a .= .§ , of 
~~t~ 'rhermo- ~~ i~ ~~~~ 'C3 ..... ~:t! Thermo-

.;~ Western .~~ ~.sgt .5:l Eo; ~~ 8 t .... Western .~ ~~t5~ .... Eo; .~E-I 
~;.. ~ ~ 

~; meters. ~ ;.. ~ ;.. ~-sg!. t~ meters. 
~~ s=~ ]c...§S' ~"s=t:l.o s= ;.. s= a:I s= ~ ...... ()t:l.o s= a:I 

Declina- ~o <a = a (I)~ ~~ Declina- (1)'0 !i~§S ~~ ..... <s§a (1)'0 
~w ~w s= 0 • (I) ~w i!l~~ ~w ~~ ~~ 2:00 s= 0 (I) a:I • (I) 2:00 ~,~ f'*I'~ 
¢9 tion. rjJ; .§!~E-! 09 C)s= (I) 

o~ tion. Os= ~!~E-t O§ .5:l ! f'*I E-I O§ 

~ ~~cS 'f ~>;.. a:I ~ ~o >5b ~ 
·c ;.. 1:: a:I .;.. ~:6b '> 6b 

, (I) 

)l ~ ~ ~a:I to.,a:I = !.~.s ~ > ~>.s ~ CS,~ ~~ " )J > t:l.o .s O~ O~ ~ 

June 26 June 26 June26 June 26 June 26 
h m 0 I II h m h m b m 0 0 h m 0 I " h m h m b m 0 0 

(t) o. 0 "1058 o. 0 '03285 l. 0 68'5 6g'0 23.38 :1088 
o. 19 20.52.35 o. 18 "1054 2. 10: '03000 3. 0 71 '4 71 '9 (t) 
0.53 52. 10 0.32 "1056 3.52 '02640 9· 0 72 '2 73 '0 -------- ------- I-

1.38 53.40 0.48 '1055 6.'50: '02487 : Max. 74'0 74'7 June 27 June 27 June 27 iJune27 
1.45 52.50 I. 9 ' 1057 

9. 57. 
{'02660' 6, 0 69'5 72'0 o. 0 20.51. 0 (t) o. 0 ,'03390 I. 0 63'3 64'7 

2.22 51. 5 (t) '02687 :, 18. 0 63'7 65'2 0.30 50.25 0.21 ' 1084 2.41 '03390 3" 0 65 'J 66'.3 
2·47 50.40 2.24 '106g 12.56 '02g33 : Min. 61 '0 60'g 0.45 51. 5 0.38 '1081 3.28 '03364 Max. 69'0 70 '0 
3. 17 4g. 10 2.43 ' 1079 14.45 '03160 : 2 I. 0 62'3 63'0 0.56 50.35 0.52 '1086 8.33 '02760 g. 0 6g'0 70 '0 
3.35 4g· 35 2.53 ' 1073 19· 19 '03360 I. 23 51.50 I. 8 '1081 (t) Min. 59'0 58 7 
3.53 48.45 3. 6 '1081 23.59 '03390 , *** 1. 47 'log2 g. ° '02658* 22.20 61 '8 62'3 
4. 12 49. 30 3.15 ' 107° 2.24 52. 0 1.54 '1°96 14' 3 '02720 

4. 22 47. 30 **. 3. 6 49. 20 2.51 '1102 15.25 '02860 

4.42 47. 30 3.34 '1°72 3.30 48. 25 3. 2 ' 1093 18,49 !034IO 
5. 8 46. 5 *'** 3,4° 4g· 25 Ct) 20.35 '°3480 
5. 25 46• 25 3,43 "1068 3.55 47·4° 3.39 '1086 23.59 '03465 
5.42 46. 0 *** 4. 13 ' 48. 15 3'47 '1°91 
6.31 47. 25 4. 12 '1°75 4. 24 47. 10 4· 7 'log1 

7. 30 45. 25 , 4. 21 "1067 4.42 47·,0 4. 23 '1085 
8.27 . 48. 5 4. 39 '1°73 4. 52 45. 30 4·4° '1°93 

g. I I 45. 20 *** 5.25 46. 30 4. 55 'log5 

9. 39 45. 30 5. 14 ' 1074 5,48 45• 20 5. 5 '1100 

9. 56 44. 35 5.25 ' '1065 6. 2 46. 5 6. 15 ' 1087 
10.43 45. 10 6.30' ' 1069 6. 12 44. 55 6.34 ' 1089 
11.32 44. 50 6.36 '1°73 6.27 45. 50 6.40 '1086 
12. 7 42. 35 6'43 ' 1069 6.52 43,40 7' 0 '109 2 

12.33 44. 30 7· 17 . 1073 7· 17 46. 35 7. 29 ' 1087 
13.23 43. 10 7·30 ' 1072 7. 33 46• 25 7. 39 '1°79 
15. 4 46. 35 7. 52 ' 1078 7.46 43. 0 8. 15 ' 1104 
15.31 50. 0 8.22 ' 1075 8. 19 47. 35 8.32 ' 1084 
16. 22 47.40 8'40 ' 1077 8.40 47· 0 8.52 '1081 
16.30 48. 20 g.15 ' 1072 8.51 44. 30 g. 7 '1082 
17· I 44' 5 g.,37 ' 1075 g. II 46• 5 g.22 '1°7 5 
17. 50 41. 50 1'0.24 ' 1077 I 9·44 44,25 9·43 '1 084 

I 17. 58 43. 0 10.55' '1076 g.52 45.40 10. 22 '1°76 
18. 7 40. 30 (t) 10.25 45. 30 10.42 '1082 
18.53 41. 25 13. 7 "1078 10.41 46.40 10.57 '1076 
Ig. 8 40. 20 14, 7 ' 1084 10.57 44. 50 11,45 ' 1073 
Ig.25 43. 0 14· 39 '1085 I I. 12 44· 0 12. 10 '1°76 
Ig.54 42. 5 14. 54 "1081 11. 18 44.40 12.37 ' 1073 I 

20. 0 43.45 15. 17 "1088 11.28 44· 5 12.52 ' '1°78 
20. 7 42. 10 15·44 '1088 12.41 4g. 10 13. 17 '1°76 

I 2 I. 0 43. 30 16. 14 'log7 12.52 48. 55 13.33 '1°78 
21.28 42. 0 16,48 "IOgl 13. 17 49. 55 13.55 '1074-
21.37 43. 50 17.43 "1088 13.33 47. 10 IS. S '1°79 
22.31 46. 10 18. 8 '108g 13.52 51. 0 15. 29 '1°76 
23. 0 49. 15 18:33 "1083 14. 52 47·4° 15.53 '1°79 
23. 15 4g· 2O 18,4° '1086 15. 18 44. 20 16·44 '1 084 
23'41 50.55 19. 23 '1°76 16. 6 45. 0 17. 28 '1°75 

I 
23.59 51. 0 20.45 '10SI 16. 23 43. 10 17·49 '1°77 I 

20.55 ' 1089 16.37 44. 20 1 S .. 15 '1°75 
21. 2 ' 1084 17· 4 42. IS IS.36 '1°77 
2 I. 17 'IOS2 17· 57 43. 30 19· ° '1°7 1 

21·44 '1 073 IS. 8 42.4° 19. 18 '107 I 
22.26 '1082 18.33 44· 0 19.43 '1°75 
22.34 '1081 18.56 43. 10 20.17 . 1073 

• 22·49 '1086 19. 35 46,4° 20.30 '1°75 
23.21 '1085 20. 4 44. 55 20·47 ' 1073 . 
23.29 '1088 20. 23 46. 20 2 I. IS '1°73 

I 

:For the Horizof\tal and Vertical Forces, increasing readings denote increasing forces. 
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(cviii) 

Western 

Declina-

tion. 

~~ne :'7/ 0 I II 

20. 45 '20. 45 . .30 
2 I. 23 46. 35 
2 1.43 48.30 
2 1.53 47.50 
21.59 49. 0 
22. 16 48. 5 
22.48 48. 55 
22.57 48. 0 
23.23 50. 0 
23.59 50. 5 

lJune27 
h m 

21.40 
21.52 
22. 7 
22.30 
23. 0 

23. 12 
23.39 

'105g 
'1060 
'1058 
'1059 
' 1048 
' 1057 
'1 q62 
(t) 

b m 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo
meters. 

~ ~ .S ~ 'il ~ 
..... § .... § QI,.c: 't ... 
~t-i ~f-I eo~~~ ..... Westel'Ii·.... QI - ... 

~~ ~~ ~-S8~ 
QI 0 Declina- QI 0 S Cto< § ~ 

~~ ~~ ~oo ~oo =0 Q:i . = . = 0 ~ tion. 0 = 0 IIJ ~ E-t == ~ "-- bD QI ~gJ .~ t .... 
Cto< ~ ::: ~ ~ ~ 8.== oS 

Readings 
of 

Thermo
meters. 

o~ o:a ::c= 
111-----~-------7----~~--~----~------~--------~~----

June 281 June28 
h III o b mOl 1/ 

21.22 20.43. 45 
23. 22' 51.50 

o 

23.59 52.20 

b m 
11.58 
13.21 
13'43 
14. 1.3 
14· 39 
15. 3 
15·.37 
16. 19 
17. 23 

b m h m o o 

------.- ------- ----!----I-------
17·47 
18.36 

' 1071 

' 1074 
' 1072 

' 1073 
' 1070 
' 1073 
' 1073 
' 1074 
' 1070 
'1068 
'1060 
' 1054 
' 1057 
'1062 
'1060 
'1063 
'1061 
' 1067 

~une28 June28 June28 
o. 0 20.50. 5 (t) o. 0 
0.29 51. 15 O. 4 '1066 2. 15 
0.37 50.35 0. 24 '1068 3.27 
0.58 51. 45 0.41 '1063 9· 49: 
I. 6 51. 0 0.54 '1066 20. 15 
1.23 52. 40 I. 2 ' 1064 23.59 
1.30 51.35 1.22 '1076 
1.48 52. 10 I. 30 '1°72 
2. I 51.15 I. 48 '1°78 
2.12 51.55 2.0 '1°72 
2.40 49. 35 *** 
2.51 50.55 2.33 '1°70 
3. 0 50. 0 2. 47 '1079 
4. 10 51. 0 2.55 ' 1077 
4.34 48.25 3. 0 '1°7 1 
5.22 45.40 3. 9 '1°70 
5. 30 46. 0 3. 30 . I 064 
5. 44 44. 55 4· I ' 1073 
6.23 46. 10 4. 10 '1080 
6.53 46. 15 4· 19 '1077 
7. 3 +5. 0 4. 25 '1081 
7. I2 45. 35 4· 47 '1°76 
7. 37 44· 15 5. 5 . 1078 
7.52 45. 0 5. 17 ' 107° 
8. 14 42.20 5.31 '1081 
9. 0 45. 30 5. 38 '1083 
9.53 44.20 5. 46 '1088 

10. 8 44.35 6. 8 ' 1078 
10. 25 +3.45 6.24 ' 1078 
10.52 +3.25 6.28 ' 1073 
II. 19 44.20 6.36 ' 1077 
11.56 43. 10 6.45 ' 1072 

12 • .31 45,40 6.54 '1080 
If. 0 46. 20 7· 14 '1080 
14. 15 47. 20 7· 27 ' 1075 
14.32 47. 0 7· 53 ' 1076 
14. 45 48.20 8. 2 ' 1073 
15. 8 47.30 8.39 '1081 
15.29 47.55 8.55 '1088 
16. I 45• 10 9· 40 ' 1074 
16.25 44 . .35 10. 0 ' 1072 
17.19 41.55 10. 8 '1°76 
18.29 42.4° 10.18 ' 1072 
19. 5 41 • .30 10 . .31 • 1074 
19.53 43• ° 10.42 ' 1072 

20.26 41 . .30 11.23 ' 1074 

'03465 
'03340 
'03220 
'02630 
'03437 
'03465 

June28 
I. 0 63 '9 64'8 
Max. 67'7 68 '7 
9. 0 67'7 68 '7 

18. 0 62'664'0 
Min. 59'759'5 

21. 0 61 '563'2 

Ig.32 
21.45 
21.59 
22. 8 
22·47 
23. 9 
23.39 

(t) 
---1----- ---!------1---I----·I---- -----

~une29 June29 
o. 0 20.52. 20 
I. I 52. 15 
I. 40 52. 10 

3. 0 

5.50 
6.38 
7. 38 
9. 8 
g.53 

11.25 
13. 2 

15. 10 
15.36 

16.37 
17, 7 

19. 56 
20. 14 
20.28 
21.25 
22.27 
23.59-

(t) 
51.29* 
46. 0 

43,40 

45. 20 
46. 10 
45• 25 
46• 10 
46,40 

*** 
45. 5 

*** 

42• 50 
41. 5 
*** 

38. 10 
3g. 5 
38,40 
42. 20 
48. 10 
52,45 

0.53 
1·44 
3.22 
4·47 
5. 6 
5.52 
6. 5 
6.51 
7. 15 

S. 2 
8. 15 
8.31 

9. 0 

12.58 
13. 25 
13.38 
15.21 
17. 23 
18. 17 
18. 47 
19. 30 
20.21 
2 1.21 
2 1.30 
21.40 
22.22 

(t) 
' 1073 
' 1074 
'1080 
' 1073 
' 1070 

- ' 1069 
'1068 

June 29 
o. 0 

1.20 
5.42 
6.30 
8.36 

12.33 

15. 0: 
' 1071 5 
'1065 17· 

*** 18. 18 
' 1064 20.57: 
'1065 23.22 
'1062 23.59 

(t) 
' 1064* 
' 1074 
'1 0 72 

' 1073 
'1068 
' 1067 
'1065 
'1065 
'1066 
'1066 
'1063 
'1065 ' 
'106.3 
'1063 

(t) 

'0.3465 
'03355 
'02660 
'02640 
'02570 

{
'02685 
'02728 
'02920 

{
'03220 
'03240 
'03428 
'03526 
'03580 
'03475 

I. 0 64 '065'~; 
.3. 0 66 '367'5-: 
Max. 68'7 70 ·c ( 
9. 0 68 '069'0; 

18.20 61'262'0 
Min. 59'0 58 '6 : 

2 I. 0 61'06 I '9! 

---!------1--_ I----I -------- -------

June30 
o. 0 20. 52, 45 
0,31 53. 15 

*** 
2.56 50.20 

June.3o 

0·44 
I. 19 
I. 53 

(t) 
'1°76 
'1°79 
' 1073 

~une.3o 
o. 0 

I. 0 

6.28 
9. 55 

'03475 
'03410 
'02688 
'02560 

June 3o 
I. 0 64 '4 65 '0 

... 0 65'9 66 '.3 
Max. 67 '3 168 '3 
9. 0 67 '2 1

68 '0 
1 

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 inferr~d from obser,:ati~ns made with the telescope in the ancient manner. The Symbol *** d~notes that t~~ magne~ has 
been generally m a state of agltatlon. The Symbol (t) denotes that the register has failed between the precedmg and followmg readmgs. 
rrhe Symbol: attnched 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. 

eli ; =41'0 eli =CIl'O ~ Readings Q) QS =41'0 ; Cl 4I 'O eli Readings 
.;; '0 .£ ~ .~ '0 .! a.> .~]~ f ''''0 $ a,) 

.c.S r:~ ~ ~ 
S 41"= C) .e a of a .§ .c~~ a of 

,~E-t Western 
.gg:j .g~ ~ ~ ~ .ge:; Thermo- '5e:; We!!.tern "5E-t ~~~~ .ge:; ~~ e .gE; Thermo-

.; ~ ........ ~ 41 0 t .~ ;; ~410~ ....... .~~ .~ ~ ~ 41 0 ... .... J,o .~ ;; 
Declina-

~ CIS ~-Sg~ ~..=041 ~~ meters. -=0 41 ~ CIS ~-::88. meters. 
CI'O ='0 ~~ 

~s::l~ s::lo Declina- ~'O 'is'::;=; ~o c...s::l~ s::l-

t 111 ~oo =CS::~ ~~=~ 41111 ~~ ~~ 
~oo 41 00 =0=41 41r./l -0= -'f aJ ~li ~~ 

tion. CS~ ~.I£~E-t CSfJ Oal~E-t J,oCl CSfJ tion. CS~ ~UJ~E-t J,o CI .~!~ Eo! t,!)fJ 
.§ i.~ cS 'E~ .... t,!)~ '6b '6b ..... 1:: J,o t,!)~ O~ .~ , ; fo 

41 ~ 
Qi l:QCIS ~CIS ~ ~ !S CII~ 0 t CIS> ~ ~ ~=s ~CII 

,)1 := ~ > ~>~ ~ ~::a Ci~ := j;;I,~- )1 > '; ~ ~)l ~)l 

June30 June30' lJune.3o ~UIie.3o July 1 July 1 July 1 July 1 
h m 0 , 

" h m h m h m 0 

6~ '8 
h m' 0 I " h m h m h m 0 0 

3.55 20.50. 0 2. IS ' 1077 1.3. f02700 18. 0 61 '5 O. 0 20.52.45 (t) o. 0 '0.3.360 o. 0 66'7 65'7 

4·47 48. 0 .3. 1.3 ' 1071 7 '02720 Min. 58 '8 58 '3 0 . .30 54· 0 o. 8 ' 1069 4. 37 '025.34 I. 0 67'7 67'0 

5. 4 48• 0 .3.55 ',[°79 14· 41 '02840 21. o 64'2 62 '0 O. 41 53.25 0.35 ' 1072 7. 30 '02360 2. 0 68'9 68 .!; 

5.28 47· 0 4,35 ' 1072 19. 18 '03480 22. 0 65'2 63'0 J. 17 53.20 0.42 ' 1069 .3 f02305 3. 0 69 '7 69 '7 
6.45 45. 10 4.48 . '1064 21.45: '03523 2.3. 0 66'0 64'5 2.17 53.35 I. 5 ' 1071 9· '02340 6. 0 72 '0 72 ., 

9·19 45. 50 5. I '1063 2.3.54 '03378 3.51 51.10 I. 16 ' 1071 12.42 '02360 Max. 72 '5 73'8 

9. 38 42.40 5. 7 ' 1069 2.3.5g '03.360 4·.32 50.35 ••• 13.57 '02460 g. 0 72 '.3 73 ·c 

10.22 42.40 5.30 '1060 5.3.3 48. 35 J. 53 ' 1074 14. 57 f02560 12. 0 70 '6 71 '8 

10.34 43• 35 5,.39 '1062 5.52 49· 0 2,13 ' 1073 '025go J8. 0 67'0 68 ·c 

II, 3 43 . .30 5·47 '1061 601.3 47· 5 2.25 ' 1077 17.40 '02863 Min. 64 '.3 64'2 

I I. 13 44·.30 *** 7· 5 47.45 .** 20.10: '03180 21. 0 65'6 67 '0 

11.25 44. 15 6.51 ' 1064 7·31 46 . .35 2.59 ' 1073 22,57 '03:120 22. 0 66'0 67 ·c 

II. 44- 45. 20 7· 8 '1066 8. I 46. 50 ••• 2.3.59 '03210 23. 0 65'9 67 '5 

12.14 44. 30 7· 14 '1069 8.10 46. 0 3,37 '1067 
12.43 44. 50 7. 20 '1067 8.52 47. 10 ••• 
1.3. 2 45.45 7. 30 ' 1067 9. 54 44. 35 4. 50 ' 1071 

1.3 • .3.3 44,.30 7. 53 '1062 10. 15 45. 30 5. 16 ' 1070 

14. 12 45. 50 8.14 '1061 10.22 44. 50 5 . .35 ' 1074 
15.23 44. 15 8.27 ' 1064 Jo.38 45,40 5,45 ' 1072 
16. 18 46 . .30 8.33 '1061 10. 42 44·.30 6. 0 ' 1°79 
16.56 44. 15 8.59 ,'1061 II. 15 44. 10 6.21 ' 1073 

17. 16 44. 15 g. II '1063 ,. 11 . .30 46. 55 6·43 ' 107.3 

17· 39 46• 30 9. 28 '1060 II. 43 44. 15 6.50 '1080 

18. 0 42, 0 g.5g ' 1067 I I. 51 47. 20 7· 0 ' 1078 

18. 9 4.3. 10 10 . .31 '1062 12. 2 44· 5 7· 8 ' 1091 

18 . .38 40. 0 10.58 '1063 12.24 43. 50 7. 20 ' 1075 

19· 4 39· 5 II. 7 '1065 12. 45 41 • .30 7. 23 ' 1077 
Ig.32 40• 55 I1~ IS '1063 1.3. I 40.40 7. 31 ' 1074 
20.26 41. 5 13. 3 ' 1070 13. 6 42. 0 7. 35 '1080 

20.40 42. 20 1.3. 10 ' 1069 1.3. 13 3g.50 8. 2 ' 1078 

20.52 42• 0 13. 17 ' 1070 1.3. 16 '.p. J5 8. 7 ' 1074 
21.14 43 . .30 13. 42 ' 1067 1.3'46 .39. IS 8. 1.3 ' 1077 
21.58 46 . .30 13.5J '106g .-. 8.24 '1080 

22. J7 46• 20 14. 31 ' 1071 14. 28 41. 15 8.30 ' 1087 
22.5.3 48.25 15.2.3 ' 1071 .-* 8 • .36 ' 1079 
23,J9 51. 5 J5·47 '1070 J5. 5 45. 50 8.40 '1085 

. 23.33 50.40 16.27 '1 067 15,43 44. 30 8.45 ' 1077 
23.59 52.45 16.53 ' 1075 

. 15'47 43. 30 8.59 '1086 

17. 21 ' 1075 16. 2 43 . .30 9· II ' 1074 

17·44 '1082 J 6. 1.3 41. J5 9. 22 '108.3 

17. 58 ' J077 I6.2g 46. 20 9. 29 ' 1078 
18. 9 ' 1078 16.52 5.3. 10 9. 33 '1080 

18.28 '1080 J7· 30 46;30 9·4° ' 1072 

19· 9 '1060 18. I 4+ 35 g.56 '1082 

19. 25 '106.3 18.14 42. 10 10. 8 ' 1084 

19. 59 '1058 18.2.3 42. 0 10.14- '1082 

20. 9 'lOSS 19· 8 3g. 0 10 • .30 'Iogo 

20.45 '1054- 19. 23 3g'4° 10.39 '1083 

20.52 '1051 19·44- 38.15 10.5.3 '10gl 

21 . .33 ' 1054 20. 7 .3g.50 II. 12 '1086 

22. I2 '1060 20.27 .3g. 0 I 1.20 'log3 

22 . .38 '1062 21. 9 41, 5 11.24 '1082 

22.54- '1060 22. 27 47. 20 1I.2g ' 1084 

23. 15 '1064 22.41 48. 30 II • .36 ' 1079 

2.3 . .38 '1056 23.28 50. 0 11.41 'log7 

23.51 '1066 2.3.5g 50.55 II. 47 '10g8 
I 

I 

(t) 11.57 '1082 

- ---- - ---- 12. 10 '1081 
: 

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

~~ 
eli =CI)-c eli =CI)rO cl eli aZ "/ .a~'g • ~ .a il eli Qj Re~ding8 : 
e '''''0'& eli e .... '0 ~ i e of e ~.§, ~..Q <s 2:! .§ .§ of ~..Q ~ ~ CI)..cI ~ ::s CI);.ct Q ~ 

~~ ~~J.o~ "58 Q ~. "".~ 
,..r:1 .... 

ThermQ- ]~ '" ~ E-a iE-l e~E"E -5E-1 ThetmO-QE-I Wes~m 
QE-I 
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""~ 
~ 

tion. ~~ ~~ .~ !l R Eo; ~~ • = .~ ~~ don •. ~~ .~ !l~E-I ;f!~E-4 ~~ 

§l.·~ .. i • 'cu 
~ 

'J:: = . J.o 
~ li a:> ~ CI) ~~ >~ CI) QI "';: • J.o C1(1) 

~ SoP: cE 
CI) 

~. ~ p..~.a :> ~ Ci;:;: o~ ~ .. ~ ~ A<JJ::~ ~ ~ 
.-

July 1 July 2 July 2 
h· m 0 I 1/ h m h m h ·m 0 0 h m 0 I " .b m h m h m 0 0 

12.17 '1?75 7. 15 20.43. 20 3.22 ' 1089 
12.19 ')077 7.41 45. 0 3. 25 '1°96 
12.38 ' 1059 7. 50 46. 5 3.38 '1085 
12·49 '1066 7. 58 4+ 20 3.43 ' 1087 
12 .. 57 '1062 8.23 42. ° 3.53 '1°74 
13. I ' 1067 8.34 43. 15 4' 7 '1°79 
13. 15 . ' 1064 8.50 36.25 4. 14 '1°79 
13.19 . '1°73 9· 3 40. 30 4. 23 '1°94 
13.37 '1°73 g. 16 41. 4-5 4. 30 '1088 
13,47 '1062 g.52 37. 50 4·44- 'log3 
13.58' '1°7° 10. ° 3g. ° 5. 2 'Iogo 

14· 9 ' 1067 10.2g 40. 20 5. 18 'log5 
14. 23 '1°7 2 10.45 45. 5 5.28 '1°99 
14. 38 '1063 II. 7 3g. 5 5.37 '1088 

14'43 '1 067 I 1.20 41. ° 5.54- '1106 . 
• 

14.46 '1066 11.30 4°·25 6.23 'log5 " 
I 

15. 13 '1°7 2 12. 6 47· ° 6.29 'Iogg 
15.21 '1°72 12. 15 46. 5 6.34 'log7 
15.38 '1°76 13.29 47. 55 6,43 '1100 
15,45 '1082 *** 6.55 'Iogo 
15.53 . '1080 13.58 45. 20 7· 8 'Iogg 
16. 8 '1083 14. 10 46. 25 ·7· IS 'Iogo .. 

. 16. 15 '1°75 14. 30 4 1• 30 7. 34 '1101 t 

16.22 '1°79 14. 38 43. 20 7·44- '1°97 l 

16.31 '1°78 14.45 42• ° 7. 53 '1102 \ 

16.51 '1°7 1 15. ° 44· 5 8. 8 'log1 

17·4° '1082 15. 9 43• 25 8.16 '11°4 , 

. 18.10 '1080 15.27 48. 35 8.23 ' 1099 
18.23 '1083 15.46 45. 30 8.31 '1°99 
18.36 '1080 15.58 48,40 8,4° ' 1092 
20. 2 '1 072 16. 12 47. 30 8.52 ' 1097 , 

20.17 41068 16.21 45. 0 9. 12 '1086 
20.34 ' 1067 16.24 45. 50 9. 21 '1086 
21. 2g '1058 16.36 45. 35 g.28 ' 109° 
22.29 -41055 16.42 43. 25 9.40 ' 1087 
22.34- ' 1057 16.48 44. 50 g.54 '1080 .' 

22.45 '1056 17· I 41. 20 10.23 ' 109° 
23.23 '1061 17· 6 43. 20 10.~6 '1086 : 

23.53 '1063 17· 8 40. 5 *** 
23.59 '1068 17. 28 44· 0 10.55 'log5 

-------
.July 2'---

------ ------- 17. 37 43. 5 11. 13 ' 1084 
July 2 July 2 July 2 17·44 45. 0 11.35 '1°93 

o. 0 20.50.55 0. 0 '1068 o. 0 '03210 O. 0 66'g 68'0 17. 51 4 1. 15 12. 4 '1°94 
.0.52 52. 0 O. 7 '1°70 2. 9 '03135 I. 0 67'5 68 4g *** 12. 19 '1°96 

1.4° 51.30 0.21 '1075 3.40 '03020 2. 0 68 '3 6g'2 18. 2 46. ° *** 
2. 0 51.40 0.35 41073 6.39 '02740 3. ° 6g'0 7°'0 18. 9 44. 25 1.3. 6 'log8 
2.52 49·.35 0.54 '1°77 9· 5' '02660 Max. 70 '5 71 '7 18.26 4.3,45 1.3. 10 · 1101 
3. 1 50. 15 1.10 '1 076 11.25 '02760 9· 0 70 '0 71 '0 18.30 41. 55 1.3. 18 '1°92 
3 . .31 49. 25 1.23 ' 1084 II . .39 '02750 18. 0 64'5 66'5 18.32 44·4° I.3. 2.3 · 110.3 
3,45 47. 25 I. .39 '1°7 8 1.3. 0 '02840 Min. 62 '5 62 '3 18,41 45,4° 13.29 'lOg6 

4· 8 46. 20 I. 54 '1088 14·.37 '02970 2 I. 0 64'0 65'2 
1
18

.
54 44· ° 1.3.3.3 '1100 f~ 

4. 21 47. 25 2.15 ' 1089 15. 18 ro.3045 18.58 46• 5 13.36 'log5 
, 5. 2 46. 5 2. 29 '1086 '03°70 I g. 17 43,45 1.3,43 · I 10.3 :, 

6. 0 46 . .35 2.38 ' 1091 10. 0 '0.3165 *** 13,47 '1°99 
6.20 45. ° 2'46 '108g r o.3268 20. 2 4.3. 10 1.3.54 '1102 f 

18.26 ? 
6,40 45 . .35 2.50 'log5 •03284 20.37 45. 30 14· I 'log5 

1 
~ 

6.58 43. 3. ' 1089 20 . .33 '0.3.380 4.3. 35 
t 

° 2 20·47 14. I I "log9 : 
7. I2 

i 
44. 30 3. 13 ' 1094 2.3.59 '0.3350 

11
20

.
53 46. 0 14'44 'lOg2 1; 

I I ~ 
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 registernas 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. II 

• 



AT THE ROYAL 'OBSERVATORY,GREENW1CH, C IN THE YEAR 1868. 

., ..... , " 

~~ 
Q) .S-a'i Q) Q) ~S -a] Q) Q) Readings Q) Q)' I=IQ,)"tj 

~ .. S]] Q) Q) Readings ; 

S Q,)..cIg .e S .§ .§ -5'~, 
-.-t'O CI.l a.> 

S ~.§ Q,)..cI (,) .e of Q,)..cI~ J.o (,) J.o of, , 
Westem' ita- ,~ ~ t i~' (,)~~ iE-t Tij.ermo- iE-t ~~Q,).e .g~ e:~i Therin~ ~~~ e ~~.e Western ~Q,)~fZ 

(,)E-i, 
.~] .~~ .~ ~ .~ '"' .~~ .~~ 

.... ,.. 
'~l Declina- . &J '0 3C:§! 1=1 ..... ~ ... (,)! 

~~ 
Ineters. 

&J'O DecJm~'::' 1=1'0 30:8(')8. ~~ ~-s g~ meters, 
-~rZ 1=1 0 ~ erZ _~§s .... § a ~rZ ~~§~ !rZ ~~" ~'i ~~ ~w ~w 1=1 0 Q,) ~~ ~';i l5:fa tion, ~' !lI;jE-t '5 Ill~~ ~~ tion. ~ eta ~1ll~E-t ~fa ·~,i~ S 
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~ ~i . '"' 
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~~ 
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July 2 July 2 July 3 July.3 , I; h DI 0 J " h m h m b m 0 0 b m 0 I " h m h m II m 0' 0 

21. 0 20.4+ 20 14'48 'log6 II,I4 20.44.40 6,5.3 '1082 I· 

22. J2 47,50 15. 0 'Iog4 II,27 48• 55 7, 7 ' 1076 
~2. 18 47, 15 15. I I 'log7 11,37 49,50 7,22 ' 1078 . " 

,2 . .31 48,40 15, 16 'IOg2 II. 58 47. 25 7,.30 ' 1075 , 

*** 15,26 'log4 1.3, 8 44. 15 7,45 '1079 
2.3.26 51. 10 15, .32 'log8 1.3. 16 44,.30 8.20 ' 1074 
23,5g 50,.30 **- 13.22 43. 10 8'46 ' 1078 

16, 6 'log4 14· 5 43. 55 g, 1 ' 1075 
16, 9 '108g 14. 26 45'45 g.30 ' 1076 
16, 15 'log5 14·.35 48, 0 g,.3S ' 1074 
16, 2.3 '1086 14. 50 4S. 0 10. 17 ' 1078 
16 . .30 'log2 15, 0 49,25 10,.36 .1075 
16.33 'IOSO 16, 2 44. 30 10,51 'IOSO 
16,3S '1088 16.13 45. 20 II, 9 ' 1078 

-;.,..3- .** 17,.3.3 41. 50 I I, 25 'loS6 . 
I7~ 17 'loS8 18, I I 40. 35 I I, .38 '1086 

*** 18.22 4 1. 20 I 1.56 '1080 
17· 42 '1.08.3 *** 12.42 ' 1°79 
17·47 ,'1086 Ig. 8 .39·45 13. I '1080 
18,26 'leSo rg,2.3 41. 0 13. 1.3 'IOSI 
18,40 '1081 *** 1.3 . .35 '10S1 

*** 20, 0- 40, 0 15. II ' 1075 
, 19, 17 ' 1072 20,.35 4.3, 5 15,42 . '10S2 

Ig • .38 ' 1071 20.40 42. 15 16, 8 ' 1077 
19'47 ' 1074 22.42 50,10 17,43 '108.3 
20, 17 ' 1067 . 2.3,20 49,45 Ig, 16 ' 1075 
20,.3g '1068 2.3,.30 50,45 20, 7 '1068 
2 I, .3 '105g 23. 5g 51, 0 20,lg '1068 
21 . .38 '1058 20.45 '1063 
22, II ' 1067 <- 20.57 '1066 
22,23 '1062 21,57 '1065 I , 

*** 22, 17 '1062 ; 

'1.068 " 

I 

2.3, 0 22,.30 '1065 1 

(t) 23, 2 '1063 i - ------ --~- ----- ct) ! --
July3 July.3 July.3 July.3 - .---! 
1,0, 0 20,50,.30 (t) 0, .0 '03.35.0 I, 0 66'5 67'8 July 4 July 4 July 4 July 4 67'8~ 0,54 51, 1.0 0.45 '1.076 .3. 18: '.0.3145 .3,0 68 '.0 6g'l 0, 0 20,51, .0 Ct) o. 0 '03230 I • .0 66'6 

I, 4 53. 5 I; 4 "1084 5,38 '02880 Max, 70 '0 71 '.3 I. 3 52.50 .0.28 ' 1077 I, 10 '03220 .3, 0 6g'0 6g 'g~ 
I, 17 52,1.0 I. 1.3 '1082 :8,.35: ·024S.3 g, 0 70 '0 71 '.3 2.25 51. 5 l. 44 ' 1084 2, I2 '.031 40 Max. 72 "7 7.3 '7 ~ 
I • .30 52.35 I. .30 ' 1078 11,4.0 '02455 , 18, .0 66'.0 67 '.3 .3, 2 4g,25 2. 7 'loSg 5.54 '.02636 g, 0 72 '7 7.3 "7 
I, .38 51. 25 I. 40 '1.084 11,57 '.0244.0 Min. 62'8 62'5 .3,55 48, 0 2,3.0 '108g g,13 

('.0246.0 Min. 6.3'8 63'2 
1.48 52; 45 ' 1,51 '1.075 f0258~ 21 • .0 64°2 66'0 4,44 47,1.0' .3,26 ' 'ICg2 1-.0248.0 22.37 65·S 67'5 
2. 1 5.0,25 2, 1.3 '1082 15 • .0 

'.02604 5, 46. 10 3,44- 'lcSg 1.3,43 : '.0255.0 0 
2, 13 51,25 2.21 '1.080 17,18 ' '.0280.0 5,10 46. 35 4,3S 'Icgo I7'49 '.03125 .~ 
2,22 50,25 2,.38 'lcg3 f C.3.32C 6, 0 45, 10 5. I '1.08.3 2.0,41 '.0.3244-
3 • .32 49,5c 2·44 "Icgo 21. 2g '.0.320.0 7. 33 44, 15 5, 8 '1086 2.3,5g '0.3270 ~ 
3.50 50. 15 .3. 21 'lc8g 23.59 '.032.3.0 7,52 45• 5 5.18 '1.084 
5, 0 46,45 .3 • .35 '1.084 8 . 0 44-,25 5, 41 '1087 
5,14 44. 3.0 3,45 'lcSg g . .32 44,25 5,52 'loS5 i 

6.56 46.45 .3.57 ' 1087 g, .3S 44. 50 6 . .36 ' 1084 
*** 4· 9 '1.080 g.52 43'45 6.50 '1080 

8,33 45.50 4.45 '1083 1.0,29 4.3'45 6,58 '108.3 
g, 4- 46,3.0 5, 7 ' lc79 10.51 42. 55 7. 18 '1082 
9'49 45,.30 5. 23 ' lcS7 I I. 14 45, 5 7,25 '1.080 

10, 0 46, .0 5.37 '1.084 II, .33 44, .0 7,3g '108.0 
10,38 45, 5 6, 0 ' 1087 11.52 44. 25 7,48 ' 1084 
1.0.54 45.5.0 6, 16 '1.083 13.22 41,55 7,5g '1081 

-. 
~-.... - -.. 

,'!, 

For .the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
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(cxii) INDICATIONS OF THE MAGNETOMETERS 
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~. I a> .s~rg a> a> • 9~rg a> tS Readings a> a> .S~1: . ~ .S-a] f! .~ Readings 
a ..=.9 e-;g ~ a ~..=~ ... a of ..=.§ .§ v"=l ~ v.= Q ::s of ,.d .... i8 e~~~ .g~ ~ ~ .gE=i ~~Ee -5~ Q.E-4 Western QE-4 ri!v~~ Thermo- .~~ Western iE-4 °vo£! Thermo-....... ........ ..... ... o v ...... ....... 

~~ ....... ....... ri!.gg~ .~ ~ ~:.!! ~ c::s -oSCJc::l.. • c::s ~oSg~ ~ (II meters. ~.!! f:joSQ~ ~~ 
meters .. 

!rJ1 DecJina- ~o E~ § § ='0 _o:...§a ~o ~'o Declina- ~rJ1 So:... § a ~.~ § ~ ;:Ie 
vOO ~oo (II 0 v v OO ~..s ~~ ~oo = 0 V Q,lOO ~oo '" ., I'" ., O~ tion. '" = .~ ~ ~ E-4 '" 1=1 .~ !1~~ ... = v 01=1 tion. rS~ ~.!!l~~ ~~ .~ .!!l ~E-4 "'1=1" 

~!>~ O~ Oc::s ~~ • 1=1 . = 0a1 ;:: ~ . "" ~bJJ >t:O (II '1: ~ .... 1::'" .... 
~ 

... tIS • '" ~ > s,>oS ~ ~ ~ > s,>cS :a ~ s:lo.~.a 0:... tIS 0:...(11 ~ s:lo.~cS )l 0:... tIS .... tIS 
p£'; 

O~ O~ O~ O:a 

July 4 July 4 JulyS JulyS 
h m . 0 , II b m h m h m 0 • h m 0 I 1/ h m b m h m 0 0 

14·44 20,46. 35 8. 17 '1080 Ig.17 20.40. 20 20. 8 '1065 
15,3g 46. 10 8.2g ' 1075 19·27 3g. 10 22.30 '105g 
17· 3g 4 1• 10 8.53 ' 1073 Ig.38 3g. 10 23. 15 '1056 
18.57 42. 0 g. 8 ' 1074 19'45 40. 5 23.5g '1062 
20.22 4 1. 0 g.33 ' 1078 20.21 40. 10 
21.28 42,15 9·45 ' 1076 22.13 43,40 
22. 7 44-.40 10·44 ' 1076 22.38 45'45 " 
22.23 45, 0 10.54 ' 1078 23.5g 50. 5 
22.58 47. 30 I I. 15 ' 1075 --I-
23, 7 47· 0 11.34- ' 1077 ~July6 July 6 July 6 July 6 
23. 14 48. 25 12.31 ' 1076 O. 0 20.50. 5 o. 0 '1062 O. 0 '02g40 I. 0 72 '3 71 '7 
23.59 4g. 10 13. 7 ' 1076 2. 4 53,40 0.16 '104-g 4. 25 : '02500 3. 0 74'0 74'0 

13.25 ' 1077 4· 17 50. 5 0.46 '1050 8. 8 '02380 6. 0 75 '2 75 '8 
(t) 5.10 50. 5 (r) 9·.45 '02460 Max. 75 '6 75 '8 

14. 36 ' 1078 6.50 46. 0 I. 0 '1065* 13.28 '02730 g. 12 72 '9 74 '2 
16.38 ' 1087 7· 17 46. 0 2. 0 ' 1072 14. 50 '02860 18. 0 66 '7 68 '2 
17. 58 ' 1084 *** 2.30 ' 1073 15. 0 '02860 Min, 64'6 64 '3 
18'45- '1082 8. Jg 44. 25 3. 12 '1081 Ig.15 '03126 21. 0 70 '0 69'0 
20.23 ' 1072 9. 23 45. 10 4· Ig '1083 20'45 '03155 
21·44 ' 1067 9.40 43,30 4. 33 '1085 20·49 '03127 
21,58 '1068 g.53 43,35 5. 7 '1086 21.35 '03160 
22. I I ' 1067 10. 8 42. 35 5. 15 ' 1084 22, 17 f03125 
22.30 '1065 10.37 43. 5 6. 9 ' 1084 '02880 
23. 10 '106g 10.57 4 1. 30 6.21 ' 1073 23,5g '02684 
23.23 ' 1073 II, 8 42• 0 6.27 ' 1074 
23.4-6 ' 1072 11.58 4 1. 0 6.35 '1°73 
23.5g '1067 12. 8 4°' 5 7· 9 '1083 

------- ---- 12.27 4 1. 30 8. 0 '1081 
July 5 July 5 JulyS July 5 12.37 41. 10 8. 17 ' 1075 
o. 0 20.49. 10 O. 0 ' 1067 0, 0 '03270 Max. 75 '0 75 '7 12·49 42• 25 8.30 ' 1079 
0.53 51.30 c, 16 '1068 0.5g: '03230 9'42 7.3'4 74'2 13.22 3g.30 **-
I. 0 51.10 0.50 ' 1074 2.45 '02g60 18. 0 66 '2 67'8 13,53 46.4-0 9, 4 ' 1076 
1,26 52. 15 1.25 '1081 5. 5 '02513 Min, 63'6 63'3 14, 13 46. 55 9. 30 '1080 
2. 19 51.25 1.55 ' 1077 8·49 '02326 21. 0 6g'0 67'2 14.45 41. 30 10. 2 ' 1079 
3, I 49. 55 . 2.38 '1082 9·43 '02320 15'43 46. 30 10.25 '1083 
4. 37 47. 50 3.14 '1083 13. 6 '02555 16.10 46. 35 10.5g ' 1077 
5.26 47.45 3.22 '1082 15. 0 ' 02770 16.18 45'40 11.21 '1080 
5,40 47. 25 4. 56 '1082 17. 10 '03125 16.28 45,40 11.30 ' 1078 
6.38 47. 15 5. 7 '1081 

18'49 r03222 16,46 39.45 12'48 '1082 
7,28 46. 10 5,37 '1083 '031 96 17. 12 3g, 5 13. 6 ' 1079 , 

7,37 46,35 6,30 ' 1075 {'0327
0 17. 22 40.45 13,25 ' 1078 

8.+, 45. 35 6,42 ' 1077 
2 I. 10 '03060 17. 28 40. 5 14. 22 ' 1095 

••• 6.51 ' 1075 22,35 '03080 17.40 42. 10 15.15 ' 1076 
g.36 47. 35 7,17 ' 1075 23.59 '02940 17·47 41. 20 1~'44 ' 1092 

9·43 46. 15 7,25 ' 1076 17.55 42 , 5 16. 6 ' 1092 
10.30 47, 0 7. 37 ' 1074 18. 3 40• 30 16.26 '1082 
11.21 46. 25 8. 12 ' 1072 18,22 40. 55 17. 22 '1082 
11.48 47. 15 9. 36 '1 072 18'40 39. 10 17'45 '1080 
12. 10 46. 10 10,31 ' 1075 19. 15 39· 5 18. 0 ' 1079 

••• II, 0 ' 1076 20.32 ~p. 10 18. _p ' 1067 
15. 17 47· 5 I 1.46 ' 1074 20'40 39'45 19· 6 '1066 

••• 13.51 ' 1072 21. 3 42. 50 19. 23 '1061 
15.51 44. 50 14'4-' ' 1077 21.2g 43. 0 19'47 '1065 

••• 14. 53 ' 1077 21. 42 44. 30 20. 9 ' 1071 
17'48 41. 55 16.30 '1083 21.56 44· 0 20.45 ' 1073 
18. 2 42. 25 17. 56 '1083 22. 3 45• 55 21. 13 ' 1075 
18. 21 4 1. 15 18. 16 '1082 22.13 45. 25 21.30 ' 1072 
18.38 42. 5 18.35 '1082 22.30 47. 15 22. 3 ' 1070 

The indicatio~s are taken from the s~eets of' the P~otographic Record, except W here an asterisk is attached to the number, in which instances 
they are mferred 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 ] 863. (cxiii): 

, . -.=~ .. "g • =~'"d Readings =<l.I'"d =<l.I~ I Readings 
l Qi Qi a.>...= ~ ~ Qi -"] ~ ~ Qi Qi qj '::g ~ ~ ~ ... ] ~ f! ~ 

a a a a of ...=.§ ...=.§ ...= J3 ..c:.§ I of 
~~ ...='" ~~2::e ..='" ~~~E ..= ... Thermo- ~~~E ~~t~ I Thermo-

Western QE-t ~~~E QE-t ~~ ~ E QE-c .~E-t Western QE-t ri:~g~ QE-c .~ E-c .... "" .... "" .; ~ .... "" meters. ..... "" .~~ o <l.I 0 "" meters. 
~ CIS ~ CIS - .. g~ ~ .. g~ ~ C!S ~ "" ~ C!S ~...= Q a.> ~ "" 

=~ - .... s:l~ .... SQ. =~ 
=- Declina- =- . Se,.., := S =- _~=S = .... Declina- =- Ig'l;· ~ c-
a.> 0 a.> 0 ' a.> 0 a.> 0 ~i 

a.> 0 ~a3 ::. 0 -'0 s a.> 0 
~~ ~~ fa.2 a.> <12 = 0 • a.> 2::<12 ~ • a.> <l.I<12 ~~ a.> <12 e><12 

.~~~~ f<12 
o;j tion. .~ ~ ~~~E-t o~ 'E~~E-t ~;j .= .~ ~;j tion. ~~ ~~~E-t o§ O§ . = :>~ '5: "" • "" E) ~P:.£ 0:lbJ) >C!S 

._ ..... ;... .... . "" ::tl <:0 

~ ~ o ~::t1~ a.> a.> a.> ~ ~ alIl<S <l.I ~ Q.>cS a.> .... ~ e,..,CIS 

~ ~ 
e,..,CIS O~ ~ ~ ~ O~ O:l > O~ .... ::::: o~ 

July 6 July 6 July 7 July 7 
h h ml 

h m 0 I # b m b m b m 0 0 b Dl 0 , II II m ru 0 0 

23. 2 20..49. 25 '22. 21 '10.76 18,43 20·40.·30 16.40 '10.68 
23. 19 49· 5 22.48 ' 1070. 18.53 43. 35 16·49 '10.63 
23.59 52.20 23.20. ' 1072 *** 17· 8 '10.62 

23.30. '1060. 20..29 39. 35 17. 23 '10.66 
23.59 '1063 *** 18. I '10.61 . 

--- - -.--- ----- -- 2 I. 28 42. 15 18. 9 '10.63 
July 7 July 7 July 7 July 7 22. 8 45. 50 18. 18 '1060. 
o. 0. 20.52.20 O. 0 '1063 c. 0 '0.2684 1. 0 75 '2 74'9 23. 1 46. 30. 18,47 '10.55 
0.27 51.45 0.13 '10.60. 0.30 'c25Sc 3. 0 77'0. 77 '2 23.15 4S• 25 IS. 59 '10.63 
0.42 50..30 0.37 ' 1059 5. 18 '0.2276 6. 0 78 '7 79'0. 23. 24 48. 20 19. 29 '10.66 
1.30 50..25 I. 4 '1065 6.37 . '0.2250. 1\1ax. 79'0 79'5 23.48 51. 0 19. 52 '10.70. 
2. 12 52.35 1.32 . '1062 7.40 '021 97 9· 0 77'3 7S '0 23.59 51.10 20.·44 '10.7 1 

2.20 52.10 2. 7 '1063 S. 41 '0.21 90. IS. 0 69'5 71 '0 20..53 '10.69 
2.48 53,40 2.23 '10.58 12. 15 '0.2340 Min. 64 '7 63'S 21.30 '10.7 2 
.3,47 52 • .30 2.53 '1065 13.53 '02490. 2 I. 0 66 '7 68 '2 22. 10. '10.62 
4. 14 52.55 3.10. '10.62 16, 0 'C2SIC 22. 0. 66'8 68 ._~ 22.23 '10.61 ~ 

4. 30. 51. 5 3.22 '10.66 IS,46 '030.30 23. 0 67'0. 68 '3 22.39 '10.64 
4. 50. 50..30 3.33 '10.66 2 I. 19 '0.31 47 22·47 "10.62 
5. 0. 49· 5 3,45 ' 1072 23.59 '0.320.0. 23. 0. '10.62 
5. 7 49- 0 3.53 '10.68 23. 20 '10.60. 
5.22 45,50 ** .. , 23.59 ' 1070. 
5·40. 47.40 4. 30. "1078 --- ----- ----
5.52 47, 0 4·47 '10.76 July 8 July 8 July 8 July S 
6.22 42.'10 5., 18 '10.57 c. 0 20..51. 10. O. 0 '10.70. 0., 0. '0.320.0. 0, 0 67'8 69'0. 
6.33 43, 10. 5,45 '10.68 0.24 50..45 0.31 '10.56 I. 22 '031 75 I, 0 68'9 69'8 
6,41 42. 10. 6. II '10.57 0..52 52.35 0.54 '10.69 4· 4 '0320.0. 2. 0. 69 "7 70.'8 

7· 0. 45. 15 6.25 '10.56 I. 2 51. 5 I. 7 '10.61 5.27 '0.2930. 3. 0 70.'0. 71 '3 

·7· 41 46•30 6.32 '10.61 I. 17- 52.35 I. 12 '10.72 6.45 '0.280.7 7. 30 72 '0 72 '03 
8.22 46. 0 6,44 '10.59 I. 2.7 51.35 1.31 '10.68 9. 24: '02 720. Max. 72 '0 72 '3: 
8.38 40.40 6.53 '10.66 1.38 52.50 I. 50 '10.79 12.55 '02783 9· 0 71 '0 72 '0. 

9· 7 39' 15 7. 15 '10.67 I. 56 52., 0 2. II '10.73 14. 56 '02920. 12. 0 70.'5 71 '7 
9. 23 42. 5 7. 26 ' 1064 2. 6 52.30 2.21 '10.73 17· II '0.3160. 18. 0 66'9 68 '0. 
9. 37 42'45 7. 58 '10.61 2. 19 52.25 2.56 '10.59 18.24 fC3197 Min. 64'264 '0 
9.43 42• 0 8.10 ' 1064 2.31 50.55 3.30 '10.75 '0.2950. 21. 0. 65 '8,67'0. 

10. 18 42• 25 8.53 '10.61 2.52 50. 5 3.39 '10.70 
19· 4-5 fC3025 22. 0. 66 '8167'6 

II. 5 45. 0. 9. 22 '1058 3. 26 52.10 3·49 '10.7 1 '02880. 23. a 67 '9168'2 
I 1.53 44' 5 9,' 47 '1053 *** 4· 4 '10.67 f0299C 
12. 8 43. 35 10. 7 '10.52 4· t> 50. 5 4. 21 '10.75 21.45 '02 90.0. 
12. 16 44. 30 10..34 '10.58 

I 4, 13 50.40 4. 30 '10.75 23.59 '02895 I 

13. 10 44. 25 10..48 '10.57 4. 22 49. 20 4.45 '10.87 
13. 21 45• 20. 10..53 '10.59 - 4. 33 50.. 5 *** 
13.35 43•50 II. 32 '10.56 I, 4. 58 48. 10 5. 15 '1081 
13.38 44. IS II. 38 '10.59 5, 2 49· 0 5.33 '10.89 
13.42 43. 10 I 1.54 '10.59 5, 15 42. 0 -lit * * 
13.54 45. 30 12. 8 '10.55 *** 6.38 '10.76 
14. 17 43. 25 12.42 '10.56 6·47 47· 0 6.51 '10.77 
14'40. 43• 5 13. 0 '10.60. 

I 
7· 2 46. 20 6.59 '10.81 

IS. 10. 48'45 13. 16 '1058 *** 7. 23 '10.74 
16. 8 4 2• 50 I 3. ~~2 '10.60. 8.36 47. 10. 7·40. '10.72 
16.31 41• 30 14· 3 '10.59 8.53 46. 5 7. 58 '10.76 
16.36 43. 10 14· 14 '1063 8.58 47· 5 8.32 ' 1073 
16,47 4 1• 20 14. 20 '10.62 9· 19 43.40 8.51 '10.75 

17· 2 43. 5 15. 0 '10.62 
I 

9. 33 45. 0 9· 8 '10.70. 
17. 28 4 2. 35 15. 13 '10.67 10., 4 44· 5 9,26 '10.79 
17. 36 44. 25 15. 18 '10.66 I I I. 12 45. 35 9. 51 '10.7 1 

17.43 41. 55 15.34 '10.7 2 12.37 47. 30. 10..25 '10.65 
17,59 41. 10 15.46 '10.72 

I 
12.51 45,40 10.46 '10.66 

I 
18. 7 42. 30 16.34 '10.65 I 

13. 6 45. 10. I I. 38 '10.64 
*** I 

! 

/ 

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

- , 

. GREENWICH OBSERVATIONS, 1863 . p 



(exiv) 

July 8 
b m 

1.3.22 
1.3'48 
15.16 
15,47 
16. 0 

16.58 
17. 10 
17. 15 
17. 30 
17· 43 
17· 57 
18.22 
18·45 
18.57 
19· 7 
19· 24 
19. 5.3 
20.22 
20 . .3g 
21.23 
21.55 
22.14 
2.3. 8 
2.3.22 
~.3.59 

Western 

Declina

tion. 

o I /I 

20.¥.55 
45. 30 

42. 25 
43• 25 
42 . 50 
42• 50 
4 1• 25 
42• 30 
40• 50 
39. 30 
42. 0 
3g. 5 
3g.30 
41. 5 
39. 0 

40 . 55 
38. 0 

39. 55 
3g.35 
43. 0 

43. 25 
45. 0 

52. 5 
50.35 
50.40 

July 8 
h m 

11.53 
12. 5 
12.24 
12.55 
13. 15 
13.38 
14· 4 
14. 37 
14. 52 
15. 7 
15. 18 
15.29 
16.37 
17· 17 
17. 30 

18. 10 

18.34 
18.59 
19· 14 
19. 31 

19·49 
20. 8 
20.23 
21.' 0 

21.35 
22. 0 

'1068 
' 1076 
' 1077 
'1066 
'1062 
' 1069 
' 1069 
'1065 
'1068 
'1063 
'1066 
'1066 
' 1071 

' 1067 
' 1070 

'1062 
' 1064 
' 1059 
'1062 
'1058 
'1061 
' 1059 
' 1059 
'1052 
' 1047 
' 1049 
(t) 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo· 
meters. 

h moo 
July 9 

Western 

Declina

tion. 

h mOl 1/ 

8. 52 20. 48. 5 
9. 12 46. 35 

10. 4 46. 0 
10. 23 47. 0 

10.30 46.25 
10. 43 46.30 
I I. 5 43. 5 
11.34 44. 20 
11.41 43. 25 
12. 10 43.35 
12.18 42.0 
12.30 43. 10 

12.58 40.15 

14. I I 

14.41 

15. 7 
15.2.3 
15.38 
16. II 
16.23 
16 . .31 
16.48 
16.58 

(t) 
36.10 
42. 55 
44'40 
41. 5 
41. 0 

49. 5 
47.45 
49. 15 
45. 10 

47. 10 

42. 15 
44. 50 

43.25 

July 9 
b m 

23.37 
23.53 
2.3.59 

_-----1---1----1-1----1-------

17· 14· 
17. 27 
17. 36 
17.40 

17.46 
17. 54-
18. 19 
18.45 
18.59 
19. 6 
19. 16 
19. 22 

19. 27 
19·.33 
20.28 
20.37 
20.46 
20.51 
20.57 
21. 8 
21. 47 
21.53 

'.44. 50 

43. 30 

44·50 
41. 5 
45. 0 

42• 50 
43. 50 
42. 20 

July 9 
0. 0 20.50.40 
0.28 50.45 
0,59 52.20 
I. 23 51. 10 

1.29 52. 15 
I. 50 53. 5 
2. 8 53. 0 

2. 16 53.30 
2.39 53. 15 
2.45 52.30 
.3. 0 53.30 
3.16 51. 5 
.3.38 51.35 
3.56 48. 30 
4· 17 
4·44 
4·52 
5. 0 

5.28 
5.42 

5.51 
6. 0 

6.39 
6·47 
6.52 
7· 17 
7 • .38 
8. 14 
8.21 

50.20 
50. 20 
49' 15 
50. 0 
48. 10 

48. 10 

51. 5 
47. 25 
40. 30' 
41• 25 
40 . 30 

46. 5 
46. 0 

48. 5 
47. 0 

July 9 

0.48 
I. 0 

I. 14 
1.22 
I. 56 
2. 8 
2. 16 
2·49 
3. 6 
3·14· 
3.38 
.3.52 
4. I 

4.42 

4. 52 
5. 0 

5.29 
5.36 
5.45 
5.50 
6.29 
6.45 
7· 4 
7. 20 

9. 0 

21. 0 

23. 5 

(t) 
'1062 
'1058 
' 1059 
'1052 
' 1067 
'1062 
'1066 

July 9 
o. 0 

3.55 
7.45 
8.45 

14. 0 

15.43 
16.34 
18. 10 

' 1046 21. 52 
'1058 
'1052 22.23 
'1056 23.25 
'1047 23.59 
'1050 
'1066 
' 1070 

' 1070 
'1086 
'1082 
'1082 
' 1072 

' 1073 
'1061 
' 1064 
'1055 
(t) 

'1062* 
' 1037* 
' 1084 

*** 

July 9 
'02895 o. 0 69'569"7 
'02560 I. 0 70'570'9 
'02338 3. 0 73'573'8 
'02310 Max. 76'877'7 
'02570 Q. 0 74'575"7 
'02880 18. 0 68 '068'7 
'02920 Min. 64'063'5 
'03080 21. 0 66 '066'9 

{
'03240 • 
'03180 
'03183 
'031 40 
'03096 

22. 2 

22.28 
22.43 
22.45 
23. I 

23.17 
23. 22 
23.33 
23.37 
23.59 ( 

44. 15 
42 • 25 
43• 25 
44. 30 

45. 55 
45.20 
47. 30 
47. 5 
48'45 
49' 5 
50. 0 
49. 30 

49' 10 
49.45 
49. 10 
49' 0 

49. 35 
50.55 
50. 15 
51.25 
52. 5 

' 1090 
'1086 
' 1089 

h m b 

Readings' 
of . 

Therm()
meters.' 

~;..l ~~. 

~;~ ~'~' 
C1~' C1~ 

moo 

The indicati?n8 are take~ from the shee~ of the Photographic Record, exCept where an asterisk is attached to the number, in .which instance,s ~ey are inferred from' 
observations made ~lth thetel~ope In the ancient manner. The S}'Dlbol ....... denotes that the magnet has bee~ generally m a state of ~tat10~. The Symbol (t) 
denotes that the regIster bas falled between the preceding and followlDg 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 dislqeated, and the dUference of 
the numbers included by the brace shows the amount of the displacement. 

___ 1

1 

___________ .1---1----1-----.-

HORIZONTAL FORCE. On July 9, the trace was lost from 8h ; on July 10, it was lost from 8h• 37m ; on July II, the trace was entirely loSt. 



" .•.. c-.,;. , •.•.. ~ .. "'" v ." , ' " " 
., 

~~ 
~ .EI -a''g ~ CIS .a-a·~ . Readings CIS ~ 

:::IQ)pO 
CIS .S~'g CIS ~ Readings ~ .~] ~ 2! 

~~ ~-=.~ a ~~ .... 2! S of ]~ .§ -5~ Q)~~ ~ ,~~ of 
;~f~~a ~~Q).e 

Western 
C) ~~ .. ~ ~ C) ~Q)~f ~8 Thermo- Western ~8 ~ Q) ~ f ~~ 1a Thermo-

.~ fif .~~ .~~ .; fii ~fii .~ Jg .;~ oCl}~~ .... ~ meters. 
to ~oSC)~ meters. = ...... Declina- SoSc>8, ~-S§8, ~~ 

Declina- §lo i I:I~ §lJj ..... ~§S =0 Q) 0 1:1 0 :::I~ § S :::I 0 
~"g ~' 

:::1'0 
, ~C1l Q)w ="g ;::I ~ Q)w 

r:z:i~ ~~ 2!w ~w ~w ~C1l '" ~ /'" ~ 2! ~ 0 Q) ~ tion. 
o Q) 

t'gg O~ o .~E-t 'f5~~ C!:J:::I ~= ~~~E-t .. = .~ ~ r;q Eo; ... ~ tion.' .§~.~ ~ ~~ C!:J~ =!~ .§. o~ C!:JgJ • &b • 
~ 'J:: ~ • ~ t: fii~ ~ C!:lQ) a ~ tl ::it ~ 

Q) >= Q) 
~ .. ~ ~ ~ eS, ~ p..>eS ~ ~~ ~~ 

~. ~ ~~eS ~ ~ ~ eS ~ o::;t 0 .' 
_.'. . ,.- --. -, .... 

July 10 July 10 July 10 .July 10 July 11 July 11 July I I July II 
h m 0 I /I h m h, III h m' 0 0 h m 0 I 1/ h m h m ,h m 0 0 

o. 0 20.52. 5 o. 0 ·I08g o. 0 ·030g6 1. 0 71 '5 71 ·9 0.33 20.50. 5· g. 0 ·log5* 3.55 '02435 6. 0 76 '0 75 7' 
*** o. 4 °1085 2.27 '02650 3. 0 75 .2 75 ·2 0.53 52. 0 22. 6 .1075* 6. 12 °02300 Max. 76 ·1 77'0· 

0.53 ' 54030 0.10 "IOgl .6. 3 ·02305 6.30 77 "7 78 ·0 1. 2 51. 0 8.26: .0221 7 g. 0 74.2 7f·7 
I. 23 52. 0 0.26 ·10g3 'g.I5 '02206 Max. 79'6 80·0 1. 7 52.20 10.24 .02400 Min. 64.6 6f·0 
I. fl 5f· 0 0.37 ·Iogo J2.29 ·02f50 9· 0 76 '0 77.0 I. 23 51.25 11. 15 ·0240S 22. 6 66·7 67'2 
1. 53 52. 5 0.50 ° 1094 14. 16 . '02640 18.30 67'8 6g'0 1.57 52.35 

12·f5 f02520 
2. 9 52. 0 1.21 01078 If· 57 .02755 Min. 65 ·2 64 "7 2.28 52.35 .02540 
2044- 48.45 1.3,9 °logl 18.53 '03006 21. 0 66 '8 67'6 2.40 51.45 14.45 "02730 
3" 18 48. 30 2o 0 ' 1074 23.23 ·03155 2.52 52. 10 16. 3 '02920 
3.2g 49· 0 2. 13 ·1082 23.59 ·03135 3. 8. 50.35 20.33 .031 9° 
3.48 48. 10 2.20 °1081 3.27 50.4-0 22.4 1 ·03228 

: 4" 22 47. 50 2.38 ·1086 3.54 48,40 23. 15 ·03220 
4. 33 48. 20 2.50 '108.3 4. 15 4g. '0 23.59 .0.31 77 
4.45 47. 20 3. 0 ~I076 4. 27 47. 55 

4056 47. 50 3. 12 "1079 4. 37 48. 10 
5. 7 46. 55 3.20 ' 1078 5.15 47· 0 
5.19 47. 35 3.37 °1080 5.45 42. 5 

.6.24 45•30 3.45 . 01076 *** 
6.37 46. 25 3.57 '1080 7· 9 46. 0 
6.46 44. 50 4. 13 .1078 *** 

7· 0 44. 25 4. 32 "1084 8.22 46.40 
7" 10 40 . 30 4. 58 °1077 8,44 45. 5 I 
7. 28 44. 10 5.16 "1088 g. 8 47· 5 
7. 38 42. 0 5. 27 "1084 g.22 45. 10 
7. 50 44· 0 5.37 "1088 9-46 44· 0 

*** 5·47 -1087 10. 11 45.40 
g.I8 45. 10 6. 17 •1089 10. 18 45. 35 

10. 0 44.45 6.28 ~log3 ' 10.32 49. 30 
10. 12 44· 0 7· 0 ~I080 10.40 48. 35 

*** 7· 14- "1101 10·47 4g· 0 
13o 2 43. 25 7· 29 "1091 10.53 48. 20 
1.3.25 43.45 7.42 . "1098 1 I. 7 4g· 0 
13.41 46. 15 7·53 .1°93 11.26 46. 0 
13.48 45. 0 8.37 "1084 I I. 41 46. 15 
14- 5 47.45 Ct) .I I. 53 45 . 0 

15. 10 44·~5 g. 0 .1087* t 12.27 44. 30 
* * ill' 21.' 0 ·1080* 12.34- 46. 5 

16.24 42.40 12.58 44. 35 ! 
16.50 41. 30 13. 17 45. 55 
16.58 42. 50 13.57 44. 30 
17. 36 40. 25 15.29 48. 5 
17· 46 41.40 15,47 48. 0 
18.50 39.45 16.23 44· 0 
19· 9 41. 15' 16.56 42. 0 
Ig.30 43. 0 17· 5 43. 25 
19·47 42o 5 '7. 15 41. 30 
20.21 42. 20 17. 29 42. 35 
20.48 43.40 17. 36 41. 50 
20.55 43. 20 17. 57 42 • 0 
21. 6 44.45 18. 2 41.10 
21. 21 44. 15 18. 13 42. 20 
21.52 45'45 18.37 41.15 
22. 14 46. 15 19. 20 42.40 
23.59 51. 5 I 19. 37 41. 0 

--- ---- ------- 19. 56 41.40 
July 1 I July I I July II July 11 20. 7 43. 5 

o. 0 20.51. 5 I. 0 °1085* o. 0 ·03135 I. 0 71 °3 71 '8 20. 16 42. 20 
0.20 51.40 3. 0 .1092* 1. 21 °03000 3. 0 74 ·1 74'0 20.58 43. 55 

.. .. 

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

P2 



(cxvi) INDICATIONS OF THE MA.GNETOMETERS 

<13 I d 
~<:;ro 

Q) .::~] a; Readings .e~] ~ .S~] ~ Readings 
.~]~ f Q) Q) ai d d 

S = 8 ,.t:IC)I- S of = a Q),.t:I 0 l- s .§ of \ 

.gE=i ..= .... e~~.s ~~ g~~~ ..c:: .... ~~tE gi ~.s 
Western C)8 Thermo-

..= .... ..= .... ..= ..... 
~~ Thermo-

~Q)E;e ~~ ~ ~ 0 8 . C)E-t Western oE-t ~]E;e 
C)E-t E;a>f::e 

.~ ~ .... "" ..... "" .... "" .... l- .... '"' .; ~ 
Declina- ~ ccs -~ g ~ ~ ccs ~.:::gp. ~ ccs meters. ~ ccs ~ ccs _ ... o~ ~..sg~ ~ ccs meters. 

1ij'O g'O !i .... :::s = ~'O s:I- =- DecliDll- ~~ ~~ S s ~~ ~o -0== ~J3 Q) 0 C;'a:::s~ 
"" "i I ,,""i · 

Q)CI1 
tion. 

Q)rn § 0 . a> Q)rn 
.~2~~ ~~T" ., Q)rn Q)rn 

'"' s:I '"' s:I ;.. s:I '"' ~ o • <:V 

.~ ~r;~ ~ fJ) > §, 0; tion. '"' s:I I"·~f< 0; '~t~E-t '"' s:I Occs Clccs C!:lccs t: ~ . J.4 Occs C!:lccs occs ::=6h>=6h 0 <:V 
~ &::t; cE 

<:V 

~ 
<:V 'i: '5 . '"' ;.. ccs • '"' <:V 

~ ~ ~ > p.>~ .... ~ ..... t":I 
Q) Q) > p.>~ ~ ~ ~ p.~~ ~ ::a ..... ccs c,... ccs 

0""" O~ o=s O::a 
= 

I July II July 13 July 13 July 15 July 13 
h m 0 I /I h m h m fb m 0 0 b m 0 I 1/ hm h m b m 0 0 ; 

21.23 2°,45. 30 2. 9 20.52.30 I. 44 ' 1094- 10.26·· '02760 ,9' ° 7°'9 72 '°1 
21.55 45. 55 2. 18 52.55 2.48 ' '1°95 13. 5 '02945 18. ° 64- '4 65 '7, 
23.14 50.45 2.45 51.55 3. 14- '1086 14· ° '03053 Min. 62 '2160'1; 
23.32 ' 51. ° 3.58 50.30 3.52 ' 1094- 16.26 {'03043 21. ° 63 '8!63'3' 
23.59 51.55 4. 10 51. 5 4· I 'log3 '03000 

------- ------- 4. 53 47. 30 4.41 '1088 18. {'031 47 
July 12 July I2 July 12 July I2 5. 19 48•30 5.52 ' 109' 9 '03050 

0. (;) 20.51.55 (t) 0. ° '031 77 I. 0 7°'9 71 '0 6.12 46. 50 6. 9 'log6 Ig.25 {'031 94-
0.21 52. 15 I. 8 '1°76 0.55: '03100 Max. 82 '0 80'8 *** 6.53 'log7 '03100 ; 

0.30 51.30 1.21 ' 1077 1.43 '02 980 8.30 79'0 777 8. ° 47·4° 7· 5 '1°98 20.38 {'03243 
0.5g 52.30 1.29 '1°73 '0237CJ 18. 7°7 71 '5 * I\! * 7· 27 '1°96 '03160 

I 

4. 10 ° 
2. 8 51. 15 1.57 '1°75 9. I I : '02135 Min. 67'8 67'6 9. II 47· ° 7.40 '1°96 8 {'03200 
2. 15 51.30 2.24 '1085 {'02375 69'0 7°'0 8 46. 15 8. '1101 2 I. 

'02824-
13.34 

21. ° 10. I I 

3. 4 49. 30 2'45 '1086 '02397 11.35 46. 20 10.34 '1102 {'0284O ! 

4· 6 49. 25 3. 10 'J083 17· 24 '02925 I 1.56 47. 30 10.46 ' 1104 
23;19 

'031 7° 
5. 15 48. ° 3,48 '1083 19· 48 '03°4° 12. 3 47. 10 11 •. 12 '1102 23.59 '03180 
6,41 45. 25 4· 6 ' 1084 22.56 r03100 12.36 48. 5 11.53 '1105 
7. 22 45. 25 4. 26 '1081 '03080 13,43 47· 5 13.37 '1I03 
7·44 +6.30 5. 17 '1081 

23.37 {'03100 13.53 47. 50 14· I '1106 
8.45 45. ° 5.31 '1085 '03°4° 14. 36 14. 22 '1102 

- ; 

47. 10 
g.15 46. 25 5'44 ' 1084 23.5g '03050 15. I 50. ° 15.30 '1102 
9·27 45. 50 6. 10 '1088 15.28 47· 5 16.37 ' 11 °7 

10. 17 46. 35 6. 23 '1086 16. 5 46. 55 18. 41 '1°99 
10.28 45. 55 6.38 '1088 16.27 45. ° 20. 5 '1088 
10·44 46.45 6.53 '1088 16'44 44·4° 21. 7 ' 1084 
II. 3 46. ° 7. 10 'IOgI 17. 28 42. 35 22. U '1086 
11·48 47. 25 7. 21 '108g 18.50 42. 30 22.38 'Iogo 
J3.52 46. ° 7. 30 'Iogo 19. 1+ 41. 10 23. ° '1°93 
14· ° 47· ° 8.17 '1086 19·4° 42-. 15 23.25 'log6 
14· 14 45. 35 8.28 '108g 20. 6 41. 25 23.59 'log9 
16.22 44·4° 8'45 '1082 20.28 42. 10 
16.36 46. 25 9· 6 '1088 20.57 39. 55 
16.50 44' 25 9. 38 '1086 23.20 49. 20 
17 .• 3.3 43. 15 10.33 ' 1089 23.5g 51. 5 

17·47 4+ 30 10.51 '1086 ---- ------- -------
17. 53 .43.40 I I. 2 °1088 July 14 July 14 July 14 July 14 
18. I +5. 10 II. 28 °1087 0. ° 20.51. 5 O. ° 'Iogg 0. ° '03180 I. ° 66 °9 66'6 

18. 18 +4· ° 11.38 ' 1089 0. 9 51.15 1.25 01101 1"03153 3. ° 7°'0 7°'0 I. ° 
Ig. 5 43. ° 12.22 'J087 I. 6 51. 20 1.53 '1°94 l'03164 6. 0 73 '1 73 •J 

20. 10 42. 25 13. 12 '1°92 1.34 51.50 2. 16 'log5 2.lg '03060 Max. 74'7 75 '0 

20.17 41. 55 13.24 '10g0 2.53 50.25 2.36 'log3 2.58 {'0298O g. ° 74'0 7+'0 

20.23 +2.10 16. IS 'log4 3. 5 50.45 2.55 '1101 '0294-0 18. ° 68 '0 68'2 

20.55 +3.50 16.54 '1°93 3. 18 49·4° 3.lg '1°97 6.52 '0257° Min. 63 '662'8 

22. 15 +6.55 17· 8 'log3 3.4-2 4g· 50 4, 8 '1115 9. 15 '02460 '2 I. 0 65 '6166'6 

.22.50 +9. 10 17· 29 'Iogo 3.52 50·4° 4.43 'Il1g 13.4-5 : '0254° 22.30 66'°166 '5 

22.57 48. 55 18. I I 'log6 5.10 48. 5<;> 5. I '1115 18. 15 '03120 23. ° 66 '366'7-

23. 15 50. ° 20.3g '1°94 5,44 49· ° 5. 12 '11 18 r03325 2 1.2 I 
23.52 50. ° 20.58 'log8 5.58 48. 15 5. 26 '11 15 '032g7 

23.5g 50.35 22.32 'log7 6.16 48,4-5 5.32 '1118 23.5g '03320 

22.51 '1 104 6,42 48• 10 6.23 '11 17 

23. 29 'log9 7. 10 43. 10 6.53 '1112 

23.59 '1102 7.43 47· 5 7· 8 '1120 

JUIYGj 
-- ---- 8. 17 47. 55 7· 19 '11 17 

July 13 July 16 July 13 8.32 47. 15 8.38 °1108 

0. ° 20.50.35 0. ° . 1102 0. ° '03050 I. ° 7°'0 7°'0 9· 19 48. ° 9. 12 '11 12 

0.53 52.45 0. 17 '1102 6 f029 80 3. ° 71 '5 71 '5 9. 30 47· ° g.34 '11 10 

I. 7 51.50 0.29 'log3 2. 4 '02860 6. ° 72 '4 73 '0 9· 44 47. 25 II. 2 '11 12 

I. +7 53. 10 I. 0' 'log3 7.32:/ '02580 l\tIax. 75 '5 76 '5 10.35 46. 25 I 1.33 '1115 

1 
! 

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 ~eneral1~ in a state of agi~ation. The Symbol (t) denotes that the register has failed betw~en the preceding ~nd following rea~ing~o 
The Symbol • attached to a tIme denotes that the readjng 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. (cxvii) 

G.i G.i 
j:lQ,)"d 

~ 
j:lQ,)"d 

~ Readings G.i Q) 
j:l Q,)"tj' 

G.i .S ~ ~ Q) G.i Readings 
.~]~ ~ ·~o ~ e 'Q;] ~ ~ a a ~~ gz a of .§ ..=.§ a Q,)..=t); e of 

-5E=i 
,.d .... ~I!=~E ~E=i 

Western 
C)~ 

~ Q,) ~ ~ ~ Q,) t:: ~ ~~ Thermo- ~E-t C)E-t ~I!=fz -5E=i C)l!=t- ~~ Thermo-.... ~ 'j;; ~ .~.~ ~oSg~ 
.... ~ meters. .~~ Western ..... ~ ~Q,)~~ .~ ~ ~ Q,) 0 f! .~ ~ I!= d _,,=C)Q,) I!= d I!= d -;..s~~ ~-5g!. meters. 

s::'O s::- :l~j:lp, s:: ...... 
Declina- Q,)o ala5 -;"S=m s::- = 0 Declina- *£ §'O ='0 

alw ~~ = <g = m alrZ ";li/I><1;l ~OC! -~:::I 8 Q,)w -;"S=~ !U2 l>ii~r~ ... s:: tion. .~ t~E-t ~ = .~ !5~~ CS~ '"' s:: tion. ~ s:: § 0 Q,) 
~ s:: .S t ~E-t 

OI~ ~as 1:: ~ • ~ ~6b >6b c~ C!:I~ !oiI:l~E-t C!:Id C!:I~ ~6h >6h .Q.I 

~ ~ g,~ cS ~ > ~>CS Q,) 
~ 

'C f;; • ~ 
~ 

t: ~ . "" Q,) 
)1 )l O~ O~ ~ ~ p,~cS > p,>cS ~ ~ d ~ c:i 

P=l '; O~ O~ 

July I 4 July 14 JulYl5 July I 5 
h m 0 I 1/ Ih m h m b m 0 0 h m 0 , U 4 m h m h m~ 0 0 

11.22 20.47. 30 I 1.59 . I I 12 12. 0 20.33.25 9. 56 '1158 
11.46 45. 50 12.40 '1 l18 12. 8 32.50 10. 3 '1170 
12. 0 48. 35 14. 51 ~I I 10 12. 12 33.50 10. 16 '1168 
12. 18 49. 20 15. 7 '1113 12.28 2g.IO 10.35 '1126 
13. 6 48. 5 15.31 • I I I I 12.33 29. 55 10.40 '1133 
13.30 44. 55 16.23 '1 I I I 12.51 27. 30 10.51 '1116 
14. 24 42.40 17. 15 '1118 12.57 28. 5 10.59 '1126 
14. 33 41. 15 19· 6 '1114 13. 18 37.40 I I. 8 '11 16 

*** 19. IS '1 I I I 13. ,14 32. 25 I 1.15 '1119 
15. 14 41• 30 19· 42 '1108 13'45 38. 0 I 1.20 '1116 

*-* 20.45 'J 1I0 14· 7 30. 5 11.38 '11 13 
16. 2 40. 30 21. 8 ' 1107 14. 29 45. 35 11.45 '1121 
16.21 44. 20 21. 43 '1108 14· 41 38. -5 12. 0 '1104-

17- 2 45. 15 21·49 '1108 14. 52 41. 35 12. I I '1125 

17.40 42 • 50 22.29 '1110 15. 3 37· 0 12.38 '1 121 
18. 13 42.40 22.41 ' 1107 15. 21 3g. 15 13. 0 ' 1097 
18.28 44· 0 23. 20 '1106 15.46 50.25 13. 6 '1102 ~ 

I 

19. 23 43. 55 23.30 '1110 16. 0 58.30 13. 12 'Iog8 

19·47 4 1. 55 23·44 '1105 16. 15 54· 5 13.26 ' 1104 
20.33 44. 25 23.55 ' 1109 16. 26 58.50 13.35 '1102 
21.40 46. 5 23.59 '1106 16.38 20.54. 15 13,47 'Il 13 
22.56 49. 55 16·49 21. 0.10 14. 25 ' 1075 
23. I 49. 25 16.57 20.56.15 14·47 'Iog6 
23.53 50.25 *.- 14. 53 'log4 
23.Sg SI.IO 17. 20 53. 0 14. 58 '10g8 

---- ---- - ---- 17. 32 58. 5 15.20 'Iog4 
July I 5 Julyl5 JUlyI5 July I 5 17. 38 56. 10 15.30 'Iog9 

o •. 0 20.51. 10 O. 0 '1106 o. 0 '03320 O. 0 67'5 68'0 17.40 57· 5 15.53 '1068 
o. 18 53. 5 0.23 '1106 1.46 : '03155 I. 0 6g'0 6g'l 17.45 20.55. 15 16. 9 '1085 
0.32 ·52.35 0.38 ' 1104 3. 5 f02793 2. 0 71 '0 71 '3 17. 57 2 I. 2. 15 16. 17 ' 1084 

*** 1.29 '1 II9 '02700 3. 0 72 "9 73 '4 18. 10 20. 5g. 20 16.32 'log6 
I. 18 53"45 1.58 'II38 3.52: '02495 6. 0 77'0 77 '2 18.38 48• 10 17· 0 '10g0 
I. 45 . 53. 15 2. 6 '1135 4.40 '02420 Max. 79'8 79'0 **'* 17. 28 ' 1070 

2.41 50,40 2. I2 ' 1139 8. 19 '02120 9- 0 77'4 78 '0 19· 4- 47.45 17.40 '1°72 

2·47 51. 45 *** 9.46 '02090 12. 0 77'2 77 '8 19. 22 44· 5 17. 51 '1068 
3. 0 .50.40 2.52 '1152 9· 59 '02060 18.10 70 '5 71 '4 19.40 46• 55 18. II '1083 
3.27 51.30 3. II ' 1154 II. 3 '02023 Min. 67'0 68'0 19. 54 47· 0 18.38 '1082 
3.51 50. 5 3.22 '1160 12. 5 '02040 21. 0 68'S 6g'2 ' 20.20 51. 5 18.56 '1088 

4· 17 50. 0 3.32 '1158 12.22 '02078 22. 0 68'g 69'0 20.30 50.20 Ig. 7 ' 1084 
4. 31 50.55 4. IS '1156 13. 3 '02060 23. 0 68'9 6g'0 20.38 51.35 19.45 ' 1077 
4. 57 49, 0 4. 28 '1160 13.22 '02074 20.45 50. 5 19. 59 '1060 

5. 9 39.40 5. 0 '1151 13.35 '02055 21. 10 50.45 20.23 ' 1057 
5.29 48. 50 5.42 '1145 14· 7 '02060 21.29 53. 0 20. SI '106g 

6018 48. 30 6.13 '1 lSI 14· 41 '02J58 22·47 52. 0 21. 13 '1061 

6'49 47. 30 6,44 '1151 15. 15: '02180 23,S4 54. 35' 21.28 '1063 

7· 0 48. 0 7· 0 ' 1157 15.3g '02280 23.59 54. 30 21.46 '1068 

8. 9 47. 30 7· 6 '1155 15.57 '02 284 21.S4 '1066 

g. 2 43. 15 7. 15 '1158 16. 9 '02360 23. 7 '1083 

9·27 46• 0 7. 38 ·'1 ISo 16.24 '02390 23.38 ' 1077 

9.40 50.25 7.45 '1150 17· 4 '02540 (t) 
10. 11 3g_ 10 7. 54 '1142 17. 18 '02555 ---- --
10.37 47· 0 8.21 '1138 17.46: '02620 July I 6 JU!YI6 JulYl6 July I 6 

10'47 45. 0 8.31 'Il35, 18.28 '0264° o. 0 20.54. 30 ct) o. 0 °02920 o. ° 6g'7 6g'8 

II. 0 36.SS g. 2 ' 1137 Ig.33 •0277° o.lg 56. 15 I. 0 '1088* 1.46 '02g60 I. 0 6g'5 69'7 
11.30 36,40 9. 15 '1160 23.5g '02g20 I. I 52. 15 3. 0 '1117* 3.46 '03060 2. 0 69'0 6g'2 

I I • .3g 37. 25 g. 23 '1152 I. 30 53. 0 3.28 '1106 4· 49 '03040 3. 0 69'9 69 '7 
11.43 36.55 g.36 '1163 1.37 54:30 3.52 

/ 

'Il 17 7· 41: '028g5 6. 0 70 '3 71 '0 

II. 48 57.45 9· 47 °1151 1.5g 53. 10 4. II . 1101 10. 4 '03010 Max. 7°'8 71 '0 

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

July 16. The registers of both Declination and Horizontal Force were lost from 16h to 23h
• 



(cxviii) 

July' I 6 
h m 
2. 8 
2.22 

2.33 
2·47 
3. 10 
3.37 
3.52 
4. 3 
4. 23 
4·43 
5. 17 
6.48 
7. 32 
8.16 
9. 55 

10.26 
10.56 
I 1.23 
12.44-
13. IS 
13.37 
13.53 
14· 4 
14. 36 
15.30 
15.43 
15.58 

21. 0 

23. 17 
23.23 
23.27 
23.37 

23. 4~ I 
23.53 
23.59 ' 

Western 

Declina

tion. 

o I II 

20.53.55 
50.40 
52. 10 
49. 50 
51. 0 

50. 15 
51.25 
50.30 

July 16 
h m 

4. 23 
4·44 
5. 0 

5,40 

5,49 
6.31 : 
6.53 

51.50 7.38 
4g· 25 7· 42 
49. 30 7. 56 
47. 50 8. 7 
47.50 8.34 
49.50 8.46 
46.45 9. 8 
47. 10 9. 32 
45,40 9. 51 
46. 10 10. I 

45. 0 10.26 
48.30 10.45 
45.55 II. 19 
45.35 11.50 
43.45 12.32 
45. 10 13. 10 
44· 40 13. 47 
4+ 5 13.56 
44· 35 14· 47 

(t) 14· 54 
52. 5J* IS. 8 
52.35 15.54 
53. 0 

52.35 
56.40 
54. 35 
55. 10 
55. 0 

21. 0 

23.29 
23.38 
23,45 
23.59 

July 16 
b m 

'1106 13.57 

' 1098 17.5. 5 '1108 
'11 13 
'1114 Ig. 7 
'1122 
'11 18 20. IS 

*** 
'1118 21.32 
'1121 22.15 

'1117 22.55 
'1120 
'1 I 16 23.59 
'1 I 18 
'1116 
'1 lIS 
'1116 
'1114 
'1120 
'1119 

'1 124 
'1 I 19 
' 1124 
• I I 17 
'1124-
'1123 
'112 I 
' 1124 
'1122 

' 1124 
(t) 

• 11 0 7* 
'11 17 
'1120 
'1133 
'1 I 10 

INDICA:TIONS OF THE MAGNETOMETERS 

'03135 

{
'03327 
'03230 

{
'03345 
'03280 

{
'03365 
'03300 

{
'03363 
'03300 
'03340 

{
'03320 
'03270 
'03265 

July 16 

Readings 
of 

Thermo
l;D.eters. 

b moo 
g. 0 69 '06g'7 

18. 0 60'9 62 '5 
Min. 57'857'4 

2 I. 0 59'860'2 

July 17 
h m 

4. 53 
5.25 
5.32 
5.38 
5·44 
5.51 
5.58 
6 . .30 
6.38 
6.54 
7. IS 

7. 55 
8. I 

8.33 
8.43 
g.20 

10.23 
II. 8 
II.3g 
1 1.58 
12. 13 
12.29 
12.40 

13. 18 
13.34 
13.45 

14. 16 
15. 0 

15.37 
15.52 
16. 0 

16. 7 

16.48 
17. 29 

o I II 

20.45. 30' 
45. 35 
46. 30 
45. 30 
46. 20 
44-.40 

45'45 
45. 35 
46. 30 
46. IS 

44. 50 
47. 25 
46. 10 
46• 30 
44·.35 
46. 0 

45. 10 
47. 0 

43.45 
43. 0 

3g.55 
41. 10 
38.55 
45. 50 
44. 10 
46.45 
-** 

46.40 

43. 55 
4-4-- 25 
43. 15 
+5. 0 

43. 20 
*** 

40 .+5 
40. 5 

July 17 
h III 

3.54 
4. 0 

4. 25 
4·47 
4. 57 
5.10 
5.21 
5.32 
5.38 
5.45 
5.51 
5.57 
6. 9 
6.24 
6.38 
6,44 
6.59 
7' 6 
7·2~ 
7. 29 
7'43 
8. 3 
8.21 
8· 37 
8'46 
9. 21 

9·.37 
9,43 
9'49 
9. 55 

'1120 
' 1134 
'1 log 
'1114 
'1 I 10 
'1120 
'1118 
' 1124 
' 1137 
'1126 
'11 27 
'1119 
'1114 
'11 19 
'1138 
'1131 
' 1134 
'1 I 10 
' 1134 
'1 127 
'1130 
'1114 
'I12g 
'1110 
'1 lIg 

'1112 
'1115 
'1119 
'1119 
'1123 
'1121 
'1 122 

'1126 
'1125 
' 1134 
'1132 

___ I·-__ --t ___ I---~I---·I----I-------. *** 

10. 6 
10.20 
10.24 
10.35 
10. 47 
10.53 
II. I 
1'1.15 
II· 34 
II. 48 
I 1.53 
12. 6· 

' 1137 
'1 122 
'II33 
' 1127 
'1130 
'1125 

July 17 
o. 0 20.55. 0 
o. 10 54. 20 
0.38 I 54· 55 
0.50 54. 35 
I. 23 54. 0 

I. .30 55.30 
1.38 54. 35 
1.45 55.25 
J.56 55. 5 
2. I 54. 0 

2.24 54. 20 
2.31 52.35 

2.54-
3.31 
3,40 

3,48 
3.53 

*** 
53.35 
49. 20 
50.55 
39.40 

51.10 

July 17 
o. 0 

0.17 
0.'43 
0.54-
I. 2 
I. 23 
1.28 

.1.33 
I. 43 
1.50 
2. 6 
2.20 
2.25 
2.30 
2.37 

2'43 

'1110 
'1 I 12 

'11 17 
'1116 

• I 122 
'1 122 
'1 125 

July 17 
o. 0 

2.55: 
4-. 53 
7. 3 
g.55 

14. 34: 
18.37 

'1119 8 
'1130 2 I. 

'1128 23.59 
'1 126 
'11 0 7 
'1 lIS 
'1 113 

'II20 
'1 I 12 
*** 

'J 124 
' 1107 
'1 IJ8 

July 17 
'03265 I. 0 62'062'7 
'03023 3. 0 64'7 65 '5 
'02630 Max. 6g'6 6g '5 
·024g0. 9. 0 68'8 6g '5 
'02410 18. 0 61'863'0 
'02660 Min. 58'858'2 
'03270 ~ I. 0 60'561'3 

{
'03380 
'03180 
'03300 

18. 17 
18.30 
18.37 
18,49 
Ig. '7 
Ig. 17 

19. 35 

20.37 
20.48 
2 I. 23 
21.3.1 

21·44 
22. 0 
22. 6 
22. 22 

22.33 
23. IS 

23.24 
23·44 
23.50 

41.35 
40. 5 
41.40 

40 • 35 
43. 10 
41. 35 *** 
41.20 13 . .30 '1127 
*** 14.0' '1123 

43. 5 14.40 '1131 
*** 41. 20 

43. 0 

44. 50 
43. 0 

45. 25 
45. 15 
48. 0 

46.40 

47.40 

4g. 10 
51. 5 
50. 5 

IS. I 

16. 0 

16. 8 
16.14 
16.26 
17. 18 
18.50 

'1128 
**-

'1125 

' 1129 
'1126 
°1129 
' 1134 
'1130 
01126 
'11 24 
'J I2 J 

Ih m 

1 
~ 
~ 
~ 
~ 
~ 

~ 
~ 
~ 
~. 
!~ 

h m 

Readings 
of 

Thermo
meters.' 

p;j;~ ~~ 
Pi ~~ ~ 
~.:iI ~:i 

o o 

E· 

4. 20 
+.38 

+5. 35 
46. 25 

3. 7 
3.38 
3,49 

19. 0 

19· 24 
19. 34 ~ 

I ~ ~ 
~-= __ ~~~~ __ ~~ ____ -L _________ ~ ____ ~ __ ~ __ ~ ____________ ~ __ ~~----~----~----~----~--~-4' 

The indicati0l!s 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 th~ ancie~t 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 brQ,(',e denotes that at this time the curve of the Vertical Force WaR 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 1868. 

Western 

Declina-

tiQD. 

. July 17 July I 7 
h mol II 'h m 

23.5;9 20,51, o 19, 43 
20. I 

20, 8 

'1122 
'II 17 
'1118 

20.21 '1115 
20.43 '1116 
20.56 '1111 
21,34 'I I 16 
21.51 '1106 
22.25 '1117 
22.36 '1111 

(t) 

h 

I Readings 
of 

Thermo
meters, 

h' moo 

.....;..,.--1-----1---.-- ---,----1-----
JUly18 

o. 0 20.51, 0 
0, 12 51.50 
o. 19 51, 0 
o~ 38 53. 15 
0,58 52,5 
1.liO ,55. 10 
1.24 20,54. 20 
1,39 21. O. 0 

1,45 20.59. 20 
1.53 59.50 
2. 'I 55.30 
2. 8 58.25 

July 18 July 18 

I. 0 

3. 0 

3.24 
3,42 
3.53 
4. 6 
4,14 
4,23 
4,38 

(t) o. 0 

' 1094* 
'1135*' 1. 2 

' 1137 
' 1127 
' 1134 

"1126 
;oi 131 

3. 10 
6, 10 
7· 7 
7. 55 

10.26 
11,38 

'11'26 
'1135 

"1133 
; '1135 15, 18 
~'1130 
' 1134 17. 2 

'03300 

{
'03327 
'03240 

*** 
'03330 
'031 70 
'03180 
'03100 
'03010 
'03035 

{
'03295 
'03100 

{
'03292 
'03237 

July IS 
I. 0 61 '061 '5 
3, 0 61 '962'5 
Max. 63'7 64 '2 i 

9. 0 63'5 64 '2 
Min. 53"7 53 '0 

22.,30 56'156 '5 

July 18 
h m 

10. 1 

10. 18 
10,39 
10'4;9 
11. 7 
II, 17 
I 1.55 

12. 18 
13. 3 
13. 13 

13. 41 
13,54 
14. II 
14· 19 
14,29 

22. 14 

22.41 
23. 0 
23, 13 
23. 15 
23.24-
23.53 
23.59 

, 

Western 

Dec~- .' 
tion. 

o I /I 

20.47. 0 
43,45 
42• 25 
44,30 
43. 50 
45. 25 
43,45 
*** 

47. 5 
47. 25 
38,40 
*** 

47. 0 

47,30 
45. 20 

.47. 25 
48. 30 

(t) 
• 46. 30 

*** 
49. 55 
50. 0 

48. 15 
49. 55 
48'40 

49. 50 
49. 10 

July 18 
h m 

14, 6 
14. 28 

22.30 
23. 8 
23. 18 
23.29 
23.41 

23.59 

' 1124 
'1123 
(t) 

'1082* 
' 1097 
'11 13 
' 1099 
'1102 
'1111 

h m 

(cxix) 

Readings 
of' 

Thermo-
meters. 

~~ f;r;i~ 
~'f >6h 
~)l Ci~ 

h moo 

2. 1'1 20.57.25 
2. 16 21, 5.35 
2.30 20,52. 20 
2, 35 20. 56. 55 
2.43 21. 3, 15 
2. 55 20. 59. 55 
2,57 21. 2.20 
3. 9 20.56.35 

4.43 
4. 53 
5. 4 
5.22 
5.32 
5,40 

5.53 
6. II 
6,23 
6,34 

'1128 18,13 
'1132 {

'03312 
'03250 

__________ -"-- ~:I ___ -I, _____ i_ 

3.33 55. 0 
3.40 56.55 
3.50 56. 10 
3.59 57.40 
4.34 53. 15 
4· 43 53,25 
5.27 51.55 
5.38 52.25 
5~58 50.10 
6,7 51.25 
6.29 50. 0 
6. 45 43.20 
6.53 42.25 
7· 7 34. 0 

7. 18 37. 35 
7· 34 43. 35 
7; 41 41. 40 
7. 54 44. 30 
8. II 42.20 
8.27 44.30 
8.31 47. 15 
8. 42 47· 45 
9· 0 49.35 
9· 39 45. 55 
9· 48 47. 10 

7. 33 
7. 50 
7,58 
8, 2 

, '1122 
"1142 
'1130 

" 1134 
. (t) 
"1146 
'1128 
' 1134 
'1125 

(t) 

20.20 

20.33 
20.50 
21,7 
21. 15 

21, 49 
8,.p 
9,46 
9,59 

10.40 
10.51 

'1129 22,27 
"1126 23, 5 
'1130 23.34: 
'1127 23.5g 
'1130 

11.19 '1121 
11.34 '1128 
I I. 40 '1121 
11.52 '1123 
12, 10 '1116 
12,26 '1128 
12.33 ' 1124 
12.51 '1121 
13. 0 '1126 
13, 15 '1 122 
13.22 ' 1127 
13,28 '1125 
13.51 'II27 
13.53 '11 27 

{
'03342 
'03310 

{
'03400 
'03350 
'03357 
'03395 
'03390 
'0~385 

{
'03395 
'03360 
'03320 
'03340 
'03295 
'03293 

July 19 
o. 0 20,49. 10 
o. 8 50.25 

*** 
0.46 52.55 
I, 2 52. 10 
1.20 53. 0 
2. 0 51. 35 
2.51 50,35 
3, 13 51.20 
4· 28 .49. 10 
4· 37 49.40 
4.52 . 48• 15 
5. 2 48.30 
5.30 47.55 
5. 43 49.55 
5.54 46. 15 
6. 8 45. 0 

6.22 46.10 
7· 7 40 .45 
7.37 46. 0 
7.49 46. 30 
8. 0 42. 15 
8. 27 43. 40 

8.53 46.40 
9. 5 46. 5 

*** 
9· 39 47· 0 

9· 49 44· 15 
9· 54 44· 30 

July 19 
0, 0 

o. 8 
o. 9 
o. 14 
0.44-
0.53 
I. 7 
1.32 
1·44 
1.53 
2. 8 
2. 14 
2. 18 
2.23 
2,36 
2.38 

3. 2 

3. 13 
3.21 
3.23 

3.39 
3.46 
4· 7 
4. 15 
4. 31 
4.43 
4. 58 

'11 I I 

' 1109 
'1121 
'1114 
' 1104 
'1107 
'1106 
'1115 
"1114 
'1118 
'1117 
' 1127 
'1119 
'1121 
'1117 
' 1124 
*** 

'1113 
'1116 
'1108 
'1113 
*** 

'1114 
'I113 
'1114 
'1 u8 
'111 I 

'1126 
' 1109 

July 19 
o. 0 

1.54 
.4. 30 
1I.lI 
12.27 
13.22 
14. 23 
15. 12 
17· 7 
19- 59 
2'1. 8 

21.50 
23.59 

'03293 
'03164 
'02870 

'02503 
'02570 

'02558. 
'02660 
'02660 
'02827 
'031 92 

{
'03232 
'031 95 
'03210 
'03260 

July 19 I,. 

~ a~. ~~ ':~~I~~ :~ .. 
g, 18 68'0 8"~ 

18, 0 62 '563"1 
Min. 60"059'S 

2 I. 0 61' 5 61 '9 

! 1~ __ ~~~,~-i~--L---~----~~--~------~----~-~-~-----~--------~----~----~----L--------J----~ __ -L ___ I~ 

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

; July ,18. ThephotogJ;apbictrace of the Declination Magnet wae lost from 14b. 29m• to 22b. l4;m, and that afthe Horizontal Force 
Magnet from 14h• 29m• to 23b • om. 



(cxx) INDICATIONS OF THE MAGNETOMETERS 

S=q)pO 
~ 

S=q)~ a3 Readings a3 a3 \ s= q) ~ oS .E -a 'E f:1 a3 Readings 
~ a) .;]~ f .~ '0 ~ cU 

.l"'4 '0 Q,) • 

..= .5 ..=.5 ..s='§ ..= .5 of S a q)..s= 't) ~ 
..c!'§ S of 

~-; ~ ~ ~~~.a 
q)..s= 0 :I 

~~q).a Thermo- ~g:; -5~ ~~t"t; .z~ .~8 .~ Eo! ~q)~e .S:! Eo! ~ot:f! .~ Eo! Western ~]g~ .~E-I Thermo-
~ Joe Western ~ Joe ~ Joe ~~ meters. .... Joe .- Joe t.~ ~]g~ .;~ 

-;-5~~ ~A°q) ~ coS ~ coS meters. s= coS s= coS = coS .... ~P4 DecJ.ina~ 
_ .... =s::l. .... s=P4 

~~ Declina- q)'O q)'O q)o ~~ 
s:::- .s c.-. ::= S q)Q aieg~~, !i.lo 

~(/.2 
.... c.-. :I e ~(/.2 .... c.-.:I= ~(/.2 ~~ ~~ 

q)O 
~<Il ~~ ~,.J s::: 0 q) 

.~ ~~~ 
q)(/.2 

2~~~ 
<IJ(/.2 

~= tion. Cls::: .§ t: P;; E-4 C!l~ t!;) -ta Joe = tion. C5~ C!lta .~ i:~E-4 ~ s= • ,q) • s::: :>Sh C!l~ C!lcoS . = >~ <IS coS Joe ~ • ~ 

~ 
t: ~ . ~ q) /I:bJ:l q) 

~ 
·c t:! .... 

~ 
Joe coS • '" .~ 

/I:bJ:l 
q) q) c.-.coS ~~ ~ g./I:..s > ~><2 c.-.coS c..,coS 

~ ~ ~ P4::t: <2 > P4><2 ~ O~ ~ O~ O~ 
--" 

I July 19 July 19 July 19 
h m 0 , 1/ b m h m h m 0 I 0 

b m 0 I " b m b m 11 m 0 0 

10. .3 20.40• 25 5. 7 '1 II7 2 1.2 I 'IOg2 
10.22 45 . .30 5. 15 • 1 118 2 1 • .35 '1085 
10.28 4-7.40 5.24 • I I 11 21.5.3 '1051 
10 • .3.3 47. 10 5 . .38 '1117 22.28 '108.3 
10·.39 48 • .35 5,49 '11.35 22 • .35 ' 1077 
10.58 45 . .30 6.'12 ' 1107 23. 12: 'IOg2 
I I. 10 4-5• 55 6.23 '1120 2.3·.37 '10g4-
I 1.22 4-4· 0 6.51 '1108 2.3.51 ' 1087 
II • .3.3 4 1• 20 7· 4 '11 14 2.3.59 ·log.3 
II. 5.3 40• 25 7. 16 '1125 ---.- -----'- -------
12.2.3 44. 20 7·.38 '1I2g July 20 July 20 July 20 July 20 
12 . .35 48. 5 8. 0 '11Ig O. 0 20.5.3. 0 o. 0 ·log.3 o. 0 '0.3260 I. 0 6.3'.3 6.3'.3 

12.57 46 . .30 8. 14 '1119 o. 8 5.3 . .30 o. 9 'log2 0.55 ·0.32go .3. 0 64'9 64'8 
1.3. J.3 49· 5 8.lg '1 116 0.2.3 51., 5 (t) 4· 27 '0.3000 Max. 68'4 6g'0 
1.3.30 47. 15 8.50 '112 I 0.29 52. 10 I. 0 'log7* 7. 16 '02640 9· 0 68'2 69'0 
1.3.51 46.40 g. I '1 I 18 0·.39 52. 15 I. 2.3 '1 I 10 9. 55 '02550 18. 0 61 '2 61 '9 

14· 2 48 . .30 9·19 '1 I 26 0·44 51,20 I. 2g '1108 12. 18 '026.30 Min. 58 '6 58'3 

14. 12 48. 20 9. 5.3 '1 127 0.54 5.3.25 1.40 '1 I 12 15,40 '02980 2 I. e 60'0 60'5 

14· .39 51.15 10. 6 '11.39 • I. 5 51.20 I. 52 '1106 17· 27 '0.3240 

14· 48 51.15 10. 10 • 11.35 1·41 52 . .30 I.5g · I I I I JR.26 f03297 
15. 0 55. 0 10. IS '1 137 1.53 51.35 2, 14 'I I 12 '0.3260 
IS. 12 54.4-5 10.2.3 '11.31 2.29 52. 5 2.2.3 '1116 20.22 '03.360 
15.32 51 . .30 10,.34 '11.32 2.39 51.25 2.41 '1 I IS 23,59 '03.360 

*** 10·.39 '11.39 2,50 52. 10 2.53 '11 27 
16. 10 49·.30 10.44- ' 1129 3. 6 49·.35 3. 6 '1I20 

*** 10.58 ' 1124 .3.20 50,50 .3, 2.3 '1121 
16.43 50.55 I I. I I '1 I 24 3.26 50.25 .3.36 '11 18 
16.56 48 • .30 11.41 '1105 .3.54 51. 25 3,42 '1106 
17. 10 47·.35 11.57 ' 1104 4, 2 49·.30 .3.5.3 '1120 

17· 19 44·.30 12. 7 '1 lOS 4. IS 49, 0 4· 4 "I I 12 
*** 12 . .35 'II 10 4. 25 45. 5 4. 16 "1128 

18. JO .39. 25 12.41 '1 I 12 4·.32 44·.35 4. 23 'J 108 
18.29 50. 0 12.52 'IIoS 4,4.3 45 . .30 ' 4·47 '1125 
18,3.3 49. IS 13.16 '11 16 4. 51 47· 5 4. 5.9 • I I I I 
18.38 50.55 13.29 '1 lOS 5. 0 45,40 5.16 ' 1134 
18.5.3 52,.30 13 • .37 'II I 2 5. 8 46•50 5 . .31 '1 126 
19. J2 51.40 13.54 '1 log 5. 48 46. 20 5,41 '1125 

19. 22 49· 0 14. 27 '11 12 5.54 45 . .30 5.52 '11 18 

19. 38 49. 20 14·.36 '11 15 6. 8 47, 5 6. 0 '1 128 

19.45 47· 5 14,46 '1110 6. IS 46• 5 6.13 '1120 
20. 15 47. 10 14. 59 ' 1107 6.5.3 47· 0 6,30 "1118 
20,23 45.45 15 . .32 '1106 7. 13 46• 20 6·.37 • I 121 
20 . .32 46• 50 15.51 '11 18 7. 26 47,.30 6.55 '11 18 
20.56 44· 5 16. 2.3 '112 I 7. 38 47. 25 7· 2 'I 12.3 
21. 9 47. 30 16 . .3.3 'II IS 8. 0 46• 5 7· 17 '112.3 
21.23 47. IS 16.5.3 '1 I 16 8.22 46 . .30 7. 31 'II 18 

21.40 48. 55 17· 9 'I123 8.50 45. 20 8. 0 · I 12.3 
21.53 46. IS 17· 27 '11 17 g.23 46. 50 8.22 '1118 
22, 10 51.35 *** 9.42 4g· 5 8 . .31 '11 18 
22.22 50. 5 18.29 '1 110 10. 0 45,45 S,46 '112 I 

* •• Ig. 19 'loS6 10. 8 44. 50 S.5.3 '1126 
22.53 52. 0 Ig • .3S ' 1097 10.28 42 • .35 9. 18 '1119 
23.21 51. 0 20. S ' 1104 10.55 46. 0 9·27 '1125 
2.3.54 5.3. 5 20 . .35 '1105 II. .3 44·.35 * •• 
2.3.5g 53. 0 20,46 '1100 I I. 13 46, 0 10. 8 ' 1127 

••• 11,24 44·.35 10.25 'I 120 
21. 10 '1101 I I. .37 45. 5 10,.38 '1 126 
2 I. 19 ' 1093 12. 8 50,40 10.45 • 112.3 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 weH to a considerable range of time near that which is 
recorded, A brace denotes that at this time tho- curve of the Vertical Force was dislocated, and the difference of the numbers included 
hy the brace shows the amount of the dIsplacement. ' . 



A.T THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1868. (cni) 

~ , q) . l=I~rd q) I=I~"'O q) I Readings q) ~ 
. = ~,"O ' q) .E~"g • ~ Readings 

'''cs~ q) · .... o~ Q,) .~"O~ ~ 

-5~ 
a ~.cI ~ '"' a ~.cI al E! s I of 

a a ':,).cI Q = a Q).8 ~ ~ a of 
I -5~ ~1J:~.a .cI'" -a~ "5~ ,..c::l'" ,.r: .... 

.z~ Western o ~ t:: C':S ~~ ~1J:t::~ Thermo- Western ~~ 8~t:1:j Q~ ~1J:t::~ Thermo-..... :;, .; :;, r.t.clg~ .... '"' o ~ 0 '"' -; ~ .... '"' .... "" ~.sg~ .... "" o ~ 0 '"' 0; :;, 
~ tIS ~..s~~ meters. ~~ IJ: ~ IJ: ~ r.t.cl ~ ~ meters. 

tcs Declina- ~~ -S:§S" =- = ...... = ...... Declina- ="0 ~~ § S =- .... I=I~ j:l-

~rn 
~ 0 r;;;~~~ ~o Q) 0 

~rn 
~ 0 _~::s~ ~o 

1=1 (: 53 ~rn ~rn r.iollr.i:; ~r:n = :II 
~rn ~rn 

~~ ~~ 
"" 1=1 tion~ ~~ ~rJl~~ '"' 1=1 • .?l-E r.t ~ :.. 1=1 lot 1=1 tion. CSg .§~~~ lot = .~~~~ ~fJ O~ .t:!~ • '"' 

OtIS C!j ~ . t:ci~:>g, ~d OtIS .= • 1=1 
~ QJ ~ lot tIS • lot QJ ~ 

~ 
lot tIS • '"' ~ 

1:: a . J.o 

~ 
:QbD >~ 

):J ~ (: ~::4 oS ~ > ~>.£ ;;;l ..... tIS .... '" ~ o ~=::cS > ~>.£ .... '" =:: O~ O~ = O~ O~ 

Juli20 July 20' ; July 21 JUlY21 
h m 0' I 1/ h m h m h m 0, 0 h m 0 I 1/ h m b m h m 0 ~ 

12.30 20'46. 50 10.53 °1124 4. 22 20°48,40 5 . .30 °11 I2 
12.38- 48. 10 I 1o I °1120 5. 8 47. 50 5.38 ° I J 10 
13.15 46. 0 II. J I °1126 5.23 48o 5 6. IS °l108 

*** I 1.25 '1 122 5.28 49. 25 6 . .38 '1115 
. 14· 47 ' 45. 35 ' 12.10 J °1128 5.37 . 48. 35 6'48 1'11 07 I 

14. 5,8 47· 5 12o 23 '°1123 5,44 4g. 10 7· 6 °1125 - , 

15.14 45. 30 12·44 °1I27 6. 7 4g· 0 7. 20 °1116 
15.23 46. 50 13. I °1120 6. IS 48• 0 1. 33 OIl 14 

15'46 45025 14. IS °1 120 6.46 47.40 7'46 OIl 15 
., 

16. 10 46. 10 14036 °1124 
, 7. II 45• 0 8.24 °1101 

16.32' 44. 30 15. 4 °1127 7. 22 470' 0 8.32 °1103 

17· 3 45. 10 15.15 °1124 7. 38 46•30 g. II °logg 

17053 43o 5 15036 °1127 7046 44. 35 g. 17 . °1100 
18o 6 4:,4. 5 16o 0 °1124- 8o I 45. 30 go.32 °log7 
18. 15 42. 55 16.22 OIl 22 8. 16 4.3·25 9'49 , '1100 

18,45 4.3·50 *** 8 . .30 44. 20 10o 0 %g6 

18o 52 45o 0 17.45 "1124 8 . .38 420 45 10 . .36 °1107 
Ig. 3 42. 30 18.15 "1120 8.57 44. 25 II. 7 °log7 

*** 18.25 °1I22 g. 8 +3.40 II. 28 °1104 
Ig.31 47° 0 18. 46 '11 16 g- 17 44. 55 11o 51 °log6 

19'46 45. 50 18054 °11 Ig 9 .. 4.3 45. 0 12. 5 'log5 
20. 12 46,40 19·14 °1 log 10. 5 47. 25 12o 2.3 'IOgl 
20.26 46020 Ig . .38 °1107 10. 16 46. 30 12·47 °log4 
20.30 44. 10 20. 2 °log3 10.22 46• 55 13. 2 '10gl 

20·47 47· 0 20.22 °1097 10 • .38 45. 5 13o 17 °log4 
20.53 46. 30 21o 5 °1088 100 46 46• 30 14· 8 °log0 
20.58 48• 30 21023 °logo II. 4 44. 35 14.43 'logo 
21. 16 48• 25 2I.3g °1094- I I. 2 I 46• 15 14053 °log3 
21o 26 49· 35 21.57 °1102 I 1.42 46• 30 15. 13 °1085 
21050 4g· 55 22o 0 °log4 12o 0 45. 25 15.36 °1083 
22o 2 48. 55 22.36 °Jog8 12. 7 47· 5 16. 16 'Iogo 
22.23 49· 55 22.56 °1082 12·4.3 45. 15 16·47 'log7 
22'4.3 50o· 5 23. 2 °1082 12.53 46• 5 17026 °logl 
22.52 51. 10 23.21 °1081 13. 9 45• 10 17038 °logI 
230~5g 52025 23.30 °1082 13o 23 45. 30 18. 10 °log4 

230 43 '1081 13.53 44. 25 18.50 01076 
I 23052 °1083 14° 19 44.40 Ig. 0 °1068 

23.'5g °1083 14. 58 46• 55 Ig. 15 °1071 

- ---- IS. 16 45. 0 Ig.36 °1066 
July 2 I JUly2I July 21 July 21 15.52 50.35 Ig.5z 01076 

0o 0 20o 52o 25 O. 0 °1083 0o 0 '03360 1o 0 61 '9:62 '0 16. I 4g·+5 20. 3 ' 1079 
o. 7 51.40 0.28 °1085 

8 {'03330 3o 0, 62 '6 162'8 16o 7 51:30 20.22 01076 

0'43 52.35 'Iog5 
I. '03150 6. 0 64 00

164 '4 16.22 4g: 25 20.34 '1 084 I. 9 
0.55 52. 0 1o 23 °log2 5.30 °03053 Maxo 647165 '2 16.2g 4g· 50 21o 9 '1080 
1.23 52o 0 1.38 '1103 II052 002827 go 0 64765 '2 16.52 46. 30 2 I. Ig °1074 
1.31 52.30 1·47 'Iog4 

17° 14 {,02g00 18. 0 64.0164 '5 17· I 46• 25 2 1.28 01075 
10 45 51o 10 1.55 '1103 '02760 Min. 62 '4162 '2 17. 13 44. 25 21o 45 "106g 
1.54 51.55 2. 6 'log5 18o 2g {,028I 7 2 I 0 0 64 00'64'0 17. 22 , 45. 30 (t) 
2. 8 50.40 2.23 °1103 '02880 22. 0 65 '0165 'I 17. 31 44. 20 
2.14 52. 5 2.48 °1092 Ig.57 {,029OO 23" 0 65 '2 165"7 17.45 43,40 .. 
2023 510 10 ' 3. 8 '10g6 '02810 18.25 45. 10 

. 2.37 51.55 3.26 '1088 23.5g 002783 18.38 47015 
3. 6 51o 0 'lIt** Ig. 0 48'45 
3.21 51.30 4· 8 ' 1092 Ig. 7 48. 10 
30 43 4g· 50 '4, 19 '108g Ig.22 50.35 
3.54 50.35 4. 53 ' 1094 Ig.38 4g· 30 

4· 7 48. 25 5. 15 °1108 Ig.54 50.45 
4' 16 47'45 5.23 '1106 20.10 48. 35 

, , 
For the Ho~izontlll and Vertical Forces, increasing readings denote increasing forces. 
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((!UU) INDICATIONS OF THE MAGNETOMETERS 

JUlYZl 
h m 

20.14 
20.26 
20.42 
20.54 
21. 6 
21.23 
21.37 
21.53 
22.21 
22.40 

22.51 
23. 2 
23. Ig 
23.54 
23.5g 

July 22 

Western 

Declina

tion. 

o I II 

20'49' 5 
45• 30 
47. 25 
44.45 
46. 5 
46. 10 
48. 25 
47,30 
51.25 
50. 0 

51. 10 
4g· 50 
51. 0 

50.50 
51.25· 

O. 0 20.51. 25 
0.25 52. 0 
O. 41 51. 25 
0.48 52.50 
0.5g 51. 30 
I, 22 52. 0 

1.41 53.30 
2. 15 50.30 
2.3g 51. 0 
3.14 4S, 0 
3,30 49. 5 
3,40 47. 5-
3. 47 48. 0 

3.56 46.35 
4. 2 48. 25 
4. 15 46,40 

4- 49 48. 0 

5. 19 4+ 15 
5.30 45.30 
5. 47 45. 5 
6. 7 46. 10 
6.29 .p.20 
6.55 45.45 
7. 16 45. 20 
7. 37 47. 25 
8. II 48.40 
8.24 47. 20 
8. 44 46. 35 
g. 4 47· 55 
g.22 45, 0 
g.36 45,50 
g.53 44.50 

10.41 46. 0 
11. 12 45.10 
I I. 28 47. 10 

II. 52 '46. 15 
12. 1 47. 0 
12.1+ 46.30 
12.36 46. 5 
12.52 44.35 
13. 18 I 47. 50 

h m h m 

Readings 
of 

Thermo
meters. 

h moo 

July 22 ---- -J-ul-y-2-2·
1
----

I
J--u-ly-2-2 --1--

(t) o. 0 '02 783 o. 0 65 '8165 '7 
I. 0 
3, 0 

3. 8 
3.20 
3.32 
3.38 
3,42 

3.52 
3,59 
4. JI 

4. 21 
·5. II 
5.37 
5'49 
5.55 
6. 8 
6.14 
6. 18 
6,44 
7. 10 
7. 21 
7. 31 

7. 50 
S.17 
S.24 
S.36 
9·24 
9'44 

10.22 

10.33 
10.38 
10,52 

18. 15 
18.23 
18,31 
Ig. 1 

Ig.13 
Ig.54 
20. 0 

'108g* {'02697 I. 0 66'266'4 
'1101. 2. 0 '02756 2. 0 66'867'2 
'1105 5. 15 '02680 3. 0 66 ·g167 '3 
'1100 6. 45 '02730 6. 0 66 '066'8 
'1110 g.lg: '02 750 Max. 67'867'0 
'1103 I I. 25 '02880 g. 0 65'566'0 
'I I 10 
'J 101 
'1 I 10 
' 1094 
'log6 
'I08g 
'1112 
'1101 
'1102 
·IOgI 
'Iogg 
'logo 
·1 I I I 

'11'03 
'1106 
'1102 
' 1104 
'1100 
'I 109 

'1106 

'I I 10 

'11 0 4 
'1105 
'1103 
' 1107 
'1105 
, (t) 
'1106 
'1105 
'11 0 7 
'1102 
'1103 

'log5 
'log6 

14. 23 

17, 6 

19·27 

21.20 

22.10 
23.37 

{
'02g66 12. 0 64'665'0 
'02800 18. 0 61'1 61 '8 

{
'03030 Min. 58'558'2 
'02g27 21. 0 60 '360'6 

{
'03150 22. 0 61'061'0 
'03063 23. 0 6I'S 61 '8 

{
'03I80 
'03120 
'03150 
'03080 

(t) 

July 22 

Weste~ 
Declina

tion. 

h mol JI 

13. 28 20.46.45 
13.38 47.40 
13.54 45. 50 
14. 10 46. 0 
14·. 17 43.45 
14.42 45. 0 
15. 3 44.35 
15.23 45.55 
15,42 44. 5 
I 5. 46 45-. 30 
15.58 44.25 
16.26 4S. 15 
16.36 4S. 0 
16.53 49· 40 
16.59 4S. 55 
17. 1.3 49. 50 
17.38 53. 0 
17.50 51. 5 
18.30 46.35 
IS.37 47. 25 
18. 43 46.35 
18'48 45. 0 
1.8. 54 46. 35 
Ig. I 45. 5 
Ig.15 46. 5 
Ig.20 44. 25 
Ig.2g 43. 20 
19.31 45. 5 
Ig.33 45. 0 
19'40 44. 50 
I.g.52 43. 5 
20. 0 44. 0 
20. 8 43. 0 

20.23 42.40 
20.33 44- 25 

1

20. 47 43. 50 
21. 0 45. 25 

*** 
47. 5 
46,30 
47. 30 
4g· 30 
4g. 5 
50,35 
50.30 
50,40 

July 22 
h m 

20. 9 
20. 15 
20.22 
20.37 
20.51 
21. 2 
21.lg 
21.30 
21.44-
21·47 
22. 0 

22.41 
22.56 
23.22 
23.37 
23.54 

'IOg2 
'Iog2 
' 1087 
'logo 
'1081 
'1085 
'1083 
'1088 
'1085 . 
'I08g 
'1088 
'IOgl 

h m 

'log6 .' 
'108g 
'Iog4 
'1088 
(t) 

h m 

Readings 
of 

Thermo
lneters. 

=t ~, 
C>~ ~~ 

o o 

21.53 
22. 22 
22.43 
23. 8 
23. 18 
23.30 
23.56 
23.5g , ____ --,.- ____ - __ ---.1---...... -----1-

I July 23 July 23 July 23 July 23 
o. 0 20.50. 40 (t) (t) o. 0 62,'g 62 ~3 . 
0.45 51. 25 0.30' '1084 0, IS '03045 I. 0 63'g 63'7 
I. 30 5.3.40 0.42 'Iog5 2.31 '02810 2. 0 64'9 64'9 
1. 44 55.45 0,52 'log3 *** 3, 0 65'7 65 ~5, 
2. 14 54.55 I. 16 'Iog8 3, 45 '02 760 Max, 6g '8 6g'0 
2. 23 55.20 I. 37 'logo 6.25 '02580 g. 0 68'g 68 'g 
2.2g 53.45 1.45 '1107 7.57 '02543 18. 0 61'562'3 
2.37 54. 0 2. 8 '1101 g. 45 '02467 Min. 57'S 57'2 
2.48 52.30 2.51 '1107 14. 7: '02640 21. 0 59'660'0 
2.57 53,30 3. 5 '1101 18.23 '03240 

I 
The indicati0I?-s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 

they are lllferred from observations made with the telescope in the ancient manner. The Symbol··· denotes that the magnet has 
. been generally in a stat.e of agitation. The Symbol ct) denotes that the register has failed between the preceding. andfoUowing rea~ing~. 
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. . 



A.T THE ROYAL OBSERVATORY, GREENWICH,IN TBE"!"EAR 1863. (cxxiii) 

lIS Q) =Q)rt:I 
~ .S.a N Q) Q) Readings cP cP .S.a -g cP Q) .S.a"g <:s 

-5~ 
Readings .... '0,£ a.i 

a ~~ Q)..c= ~ B G)~ Q a ..c1.§ of .c='§ a '~~ga ..c=.S Q)..c1t> ~ of ..c1 .... 
Western ~i=ttlS "5E:i 

..c1 .... Qi=Q)+> Thermo- . Q~ Q ~tIS .S~ Thermo- QE-i Western QE-1 ~ Q) ~ ~ QE-1 ~Q)~t .; :; .; ,.. ji.jQ)o ... .... ,.. ~ ~ ~ ru .; ,.. 
'; I.e .; ~ .... ,.. 

Declina- &3.~ --SQ~ i=tIS ~ .... Q~ ~~ meters, =~ Deelina- . =.!! -;o:SQ~ ~-S Q j:., ~.!! meters, 
='0 s .... § a ='0 ~'-O§~ 1:i~§~ ~~ t;'-O§~ ~(/J ~(/J 

Q) 0 Q) 0 epo 

~JI~J tion. 
Q)~ m 0 Q). ~(/J ~~ ~i f(/J 

tion. 
ep(/J ep(/J 

t!l~ ~~ N21~E-i C5:a .~~~E-i t!) :a . lJ:l'fo P:fo Clfa C5fii :e!~E-i C5.~ .~ ~ ~ E-1 ~~ '1: ~ .,.. 
~ 

1:: ~ ,,.. 
)1 ~ 

Q) I: !~,.. ~ 
1:: ,,.. 

~ . ~ )1 ~ ~l:tlcS ~ ~>cS ~~ ~~ ~ = cS 
> p..>,s 

-. -.. -~-. 

JulY23 JulY23 July23 July 23 JulY23 .. 
h m 0 I- " h m h m h m 0 0 b m 0 I 1/ b m b 10 h m 0 0 

3. 8 20·4g· 25 3. 17 '1114 21·49 '03435 21.45 20'44. 15 23.50 ' 109 1 
3. II 51. 0 3.30 'Iogo 23.59 '03430 21.51 46. 50 23.59 'log4 
3.22 49. 30 3,40 '1112 21.58 46. 15 
3.26 49. 55 3.51 '1115 22.21 47. 30 
3.35 47.4-0 4. 24 'log6 22.24 46,45 
3.51 50.35 4. 52 ' 1097 22,43 49. 10 

'. 

4· I 49,50 5. 8 '1110 23, 3 48. 15 
4. 38 51.20 5.32 '1106 23.5g 51. 15 
4. 56 50. 15 *** ---- ---
5. 5 50.30 6.25 ' 1109 July24 July 24 July 24 July 24 
5.28 48.45 6.40 "1115 o. 0 20.51. IS O. 0 ' 1094 0, 0 '03430 I. 0 62 '1 62 '0 

6,43 47. 15 6.55 '1 I 10 0.39 53.30 0.23 'log7 I. Ig' '03370 3. 0 63 '7 63"7 
6.57 45,45 7· 4 '11 IS 0.48 52.10. 0,.33 '1101 5.3g '02945 Max. 67'3 67'3 

7· 6 46. 30 7. ]5 '1105 ' I. 16 53.30 0.38 '1°9 2 8. 5 '02620 9· 0 67 '0 67'.3 
7. 27 39' 0 7. 30 ' 1107 1.38 52,25 I. 23 '1°99 10.34 '02547 18. 0 62'0 62 '0 

7. 38 35. 10 7. 37 ' 1104 1.5g 52.35 1.30 '10g8 11.45 '02480 Min. 60'4 60':! 
8. I 41. 0 7·47 '1120 2.30 51. 0 *** 12, 8· '02520 21. 0 61 '8 62 '0 
8,13 40.45 8.23 '1104 2.52 50.40 2.32 '1 II2 12.54 '02510 
8.26 4 1. 35 8.43 '1106 3. I 51.25 2.45 '1108 13. IS '02545 
8,43 44. 25 8.54 'IogO 3.14- 50. 15 3. 6 'II 13 13.30 '02550 
9. IS. 45. 10 9·17 ' 1099 3.21 50.55 3. 17 'III I 14· 34: '02660 
9. 28 46. 10 9. 28 '1I03 3.30 4g· 2O 3.22 'II 14 15, 48 '02700 
9. 38 44. 25 9. 38 '1101 3 . .38 50. 15 3.36 ' 1107 17. 21 '02g07 

10. 9 4t· 5 g.53 '1102 3.54 49. 20 3.48 '1111 20.32 '03185 
10.32 47. 35 10. 10 '1101 4· 7 47. 55 4· 7 ' 1097 22. II: '03260 
10,45 45. 35 10.27 '1106 4. 16 49, 0 4. 20 '1 I 18 23. 0 '03230 
10.59 45•30 10.38 '1100 4,32 46. 35 4. 34 ' 1°99 23.59 '03203 
I I. 5 47· o· 10.51 'Iogg 4,42 47,20 4·44 '1°98 
I J. 26 47. 20 ' II. 5 '1105 4. 51 46,30 4. 50 'log2 
11.37 45. 10 11,38 ' 1099 5. 0 46. 30 5. 28 '1123 
12. .3 43. 35 11·49 '1100 5. 12 44· 0 5.39 '1113 
12.26 47·.30 · 12. 9 ' 1094 5.21 44. 30 5.45 '1113 
12.52 46. 35 . 12.24 '1102 5.30 46,45 5,55 ' 1107 
~3.23 50·4° 12·44 'log9 5.57 45. 5 6. 2 '1116 
13.51 47· 0 13. I ' I099 6. 7 45,40 6.22 ' 1107 

I 14. 15 47.40 1.3; 9 '1103 6.39 ' 46. 30 6,45 'J I 10 
14. 37 46. 0 13.28 '1103 6,45 46. o· 7. 15 ' 1107 
15. ,7 48-. 0 13'47' '1101 7· 8 46'40 - 7. 26 '1112 
15.58 45• 5 14· 44' '1101 7·44- 46. 30 7· 41 • I I I I 
16.22" 47. 30 14. 59' '1-103 . 8. 0 47. 30 7. 55 '1114 
16'43 47. 35 15.Ig' ' 1098 8.16 46. 30 8. 4 '1 I II 
17· 0 45.,20 15.30- ' 1099 g. 8 47· 0 8.21 '1114 
17· 17 45. 25 15.53 'log7 'g. 23 46.,20 8.29-' '1114 
17·30 47· 5 16.20 '1102 9. 52 46 .. 45 8,42 '1122 

••• 16.31 '1100 g.59 47. 25• g,21 • I I I 1 
18.52 43. 50 16.51 ' 1104 10. 12 46. 25 9·44 'J II I 

19· 8 44. 55 17.45 '1°94 10.26 47. 35 9,59 '11 19 
••• 18. 4 'log7 10.33 48 .. 40 10. 8 '1 II9 

19'4° 43. 55 18. 13 'log7 10·44 45. 25 10.22 : ' 1129 
19'48 45. 10 Ig.23 'Iogo 10.53 44,25 10.41 ' II24 
Ig.57 43• 5 20.32 '108g 11.18 52. 20 10~55 'l12g 
20. 9 44. 15 21. 9 ' 1084 I 1,57 33. 5 11,26 'log7 
20. 16 43. 35 22. 0 '1081 12.23 3g,30 11.32 '1101 
20'43 44. 25 22. 18 '108g 12,30 3g, 15 I I. 43 'log6 
20,53 44· 0 22.32 ' 1079 13. 6 47. 25 12. 7 '11 21 
21, 12 45. 0 22.53 '1086 13.17 52, 10 12.56 ' 1074 . 
21.21 44. IS 23. 7 '1084- 13,37 47, IS 13, 19 ' 1097 " . -
21,3g 45• 30 23.·34 'Iogo 1.3.48 46. 0 13,54 '1105 

• 
" 

For the Horizontal and Vertical Forces, increasing readi!lgs denote increasing forces. 
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(Cxxiv) INDICATIONS OF THE MAGNETOMETERS 

~. : 

cU cU 
I: ~)o'O d I:<:J"O d Readings \ C <:J"O 

I: <:Jpt;l' Readings '--0 ~ d ·~o ~ d oJ oJ ..... "0 Q,) • oJ .1'"4'0 ~ as oJ s e <:J,.c:: c:./ J- e • ,.c:: C) J- S 11I,.c:: ~ ~ 
. -a~ ,.c: ..... ~~t~ ~~ g~~E ~~ 

of ,.c::.§ ,.d.§ ~~~E ,.d .§ 
<1/',.c:: ~ J-

,.d .§ of 
c:./~ Thermo- Western ~~tE Thermo. 

.... J- Western .; ~ ~.sg~ 
..... J- :5 111 ~ e .... J- .~~ .~E-1 ~~gt .~E-4 oQ)oE ,~ E-t 

~ es ~ es F-4-5g~ ~ es meters. i:.~ Declina-
~ J- ~ J- ~o:lg~ ~ J- meters. 

s='O Declina- 1:-- ,~'S§E s=-- ='0 g'O = es - .... c~ = es , ~;.!! 
~Ul 

Q)O Q) 0 ..... =s ~oo 3>'0 ~""':::I S Q)O _'S=s Q) 0 I 
111m Q)<f2 

" I" 
r.;z;j..z = Q) ~o 111 ~~ ~~ ~oo ~rn I: 0 111 ~<f2 Q)oo ~'~ t5§ tiona J- = 2~~E-t ~§ ·.~.'H~E-t ~'r; <11 ~ tion. 2~~E-t .~ 1Ilr..:8 ~g 111 

Oes • 1=1 'I:: C)§ 0::1 C)§ '~~.o .c . 
c:; c:; .~ !.~ . .£ c:; ~ ~> :5 c:; ~'t:Jj:> Il.O c: 't: ~ • J- t:'5 .J-

~l' ~ .~ ~ 
~ ..... c: c,.., c: c:; '<:J ~ ~~cS 

Q) > ~>cS 111 c,..,es 

== 
,.,. :>~ -.;; O~ O~ )1 .... =a ::;: O~ ,.,. 

July 24 July 24 I July 25 July 25 " 
b m 0 I u h m h nJ h m, 0 0 IJ m 0 " 1/ h m h m b III 0 0 

13.57 20.46. 25 14· 4 '1103 6.53 20.46• 20 6. 10 '1108 
14· 2 45. IS 14.46 '1118 7· Ig 45,45 6. 18 '1110 
14, II 47· 5 15. 14 '1108 7. 37 41.40 6.2g '1106 
14 .• 53 46. 30 15.28 '1086 7. 50 44. 10 6.41 '1112 
IS. I I 49. 35 15.55 '1 I 10 8.22 46. 30 6.53 '1108 I 15.30 57· 0 16. 23 'J 107 8.37 45. 0 7. 13 '1113 
15. 47 47· 5 16.30 '1 III g.30 45. 5 7. 32 '1110 

I 16. J 43• 20 16,45 '1103 10. 13 47.40 7·47 '1125 
16.22 42. 15 17· 17 '1102 10.27 47. 30 8. 0 '1 IIg 
16.32 43,40 17. 31 '1106 10.38 4g· 0 8. 12 '1118 
16. 41 42. 15 18. 15 ' 1077 I I. 30 46. 35 8.53 '1 log 
17. 10 41. 30 18.38 ' 1072 11.50 48. 5 g.32 '1110 
17. 38 44· 0 Ig. 6 '1088 12. 7 47.40 9. 51 '11 13 
17· 47 46. 35 Ig.15 '108g 12.33 48. 15 ••• - I 

17. 59 48. 5 Ig.37 'log7 12.53 45.40 II. II '1112 
18. 5 47. 35 20. II '1088 13. 13 +4. 30 I I. 27 '1108 
18. 10 48. 0 20.21 'Iogo 13.32 47. 30 12. 15 '1106 
18.22 46. 25 20:39 '1085 15.23 44.45 12.28 '1 II I 
18.32 47.45 21. 4 'Iogi 15.52 45• 0 12.38 '1log 
18.3g 47· ° 21.34 ' 1074 16. 15 43. 10 12.53 ' 1109 
18.51 49· ° 21.48 '1083 16.53 44. 35 13. 15 '1103 . 
19. I2 48. 10 22. ° '1°77 17· J4 44. 10 13.45 'J 105 
19. 38 48.45 22. 18 '1°75 17. 26 45. 50 13.54 '1103 
19· 57 45. 30 22.36 '1°78 17· 42 44. 15 15,49 '11 04 
20. 10 45. 25 22.48 -1074 18. I I 45. 20 16. 8 '1106 
20. 16 43,40 22.55 '1°77 19. 30 44. 25 17. 23 ' 1099 
20.23 45• 5 23. I '1061 20. 14 42. 30 17. 35 '1102 
20.41 43. 30 23. 9 '1080 21. 9 43. 35 18.58 '1100 
20.52' 46• 20 23. 17 '1°70 21.53 47· 5 19. 31 '1105 
21. 6 46. 30 23.23 '1°77 22. 6 46•30 21.24 '1102 
21. 24 48. 10 23.25 ' 1074 23.28 47.40 21.35 'log5 
21.37 46• 0 23,41 '1088 23.59 4g· ° 22.30 'log4 
21.52 49· 5 23.59 'IO~4 22·47 ' 1096 
22. 2 47. 35 23. 0 'log4 
22·4° 49. 30 (t) 
22.56 49. 25 ------- --- ---'- --------
23. I 48• 20 JulY26 ' July26 July 26 July 26 

23. 9 49· 0 o. ° 20·49· 0 (t) 0. 0 '03300 Max. 697 69'7 
23. 16 47 . .30 0·44 50.50 0.38 'log6 3.33: '03065 9"fS 68 '4/69'0 
23.59 51.4° 1.23 51. 0 I. 21 ' 1097 6.10 '0264° 18. 0 61 -361 -7 

-------- - ----- - ---- ------- 1.53 51.25 1.56 '1101 II. 15: '02440 Min. 58 '057-6 

July 25 July 25 July 25 July 25 3. 8 4g· 25 2.2g '1101 15·49 '02800 2 J. ° 5g'8 60·0 

o. 0 20.51.40 O. 0 ' 1084 o. 0 '03203 J. 0 65'2 65'0 3.28 48. 20 2.53 ' 1104 19. 26 : '03343 

O. 17 52. 15 O. II ·1081 {'03125 3. 0 66'3 66'0 3.5g 48• 5 ••• 21.4° '03410 
51. 5 0.51 '108g 

I. 0 '03057 Max. 66'6 66'0 4.43 46. 25 3.30 23.59 '03330, 0.28 '1102 
1.58 53.20 I. 2 ' 1087 3. + '02915 9· ° 65 '8 66'0 4. 50 46. 30 3.39 '1104-
2.32 48. 5 1.23 'log4- g.37: '027°7 Min. 58 '0 57 '2 5.32 45. 25 4· 8 '1105 
2.37 48. 50 1.54 ' 1090 18.28 {'03320 22. 5 5g'8 60'8 7· 0 46. 20 5. 2 ' 1099 
2·47 47. 55 (t) '03100 7.45 46. 5 6.53 '11°4 
3.37 4g· 35 3. II '11 I2 20. 15 {'03295 8.+3 46. 10 7· 6 '11e8 

4· 9 48. 35 4. 10 'Iogg '0324° 8.53 46• 30 7. 20 '1106 
+32 48. 30 4· 19 'log4 21.41 '03325 9. 39 46• 0 8. 8 'J 105 
4. 53 47. J5 +.29 'log7 21.50 '03295 10. 12 46. 50 8. IS '1103 
5. I2 48. 30 '+46 'log8 23.5g '03300 ••• 8.24 '1105 
5.21 +7. 20 4. 54 'log6 I I. 27 46. 5 9·47 '1102 
5.38 47. 50 5·14· '1110 ••• 10. a :log8 
6. 7 47. 15 5.27 '1105 13.48 47· 5 10.21 'log8 • 
6.40 47· 40 5'43 '111 I J4· 5 45• 20 10.36 '1101 

The indicatio~s are taken from the s~eets of the Photographic Record, except where-an asterisk is attached to the number, in which instances 
they are mferr~d from obseryatl.ons made with the telescope in the ancient manner. The Symbol ••• d~notes that th~ magne~ has 
been generally III a state of ag~atlon. The Symbol (t) denotes that the register bas failed between the precedtn~ and followtng rea~tng~. 
The Symbol: attached to a tIme denotes that the reading will apply equally well to a considerable range of tIme near that ~hlcb IS 

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



AT THE ROYA.L OBSERVA.TORY, GREENWICH, IN' THE YEAR 1863. (cnv) 

Q) ~ "S~] ~ ~ =Q)~ Q) Readings Q) Q) =Q)~ Q) .S ~] Q) Q) Readings _,-4 '0 ~ cP ';]~ ~ 
-~~ 

a ~~ al3 a ~~ al3 a of ' S S S Q).cIQ~ S of 
-5~ -5~ -5~ -5~ ~~ ~~Q)~ -5~\ ~~ Western ri:Q)I::f! '"' Q) I:: ~ Thermo- Western ~Q)l::e ~~tf Thermo-

';;g .... '"' -=gQ) '; ~ ~-5g~ .... ~ '; ~ .; ~ .cI0Q) ....... 
~~g8. .; ~ 

Declina-
~ ~ ~'O meters, ~-(,)~ t~ meters. 

~~ . ~ '0 ~ .... =~ ='0 :....~SS =- Declina- =- ........ SS -~§~ =-........ = S ~oo ~oo' Q) ° Q) ° tJ3 ~J5 Q)m = 0 Q) 
'" II I '" II 

Q)m Q..Cll C ° Q) 1J;j.l r.j.l 
~§ tion. ~§ ~.5~E-t ~§ ,~!3~ ~ C!:I§ tIl6bP:~ c!l§ tion. ~§ ~.5~E-t ~g ~ fIJ • E-f ~g • Q) Q) 

~ ~ 
.;:: ~ . '"' Q) ~ !P:cS Q) <II Q) .~ !=lcS ~ 

.£ t:~ '"' 
~ 

~~ p:~ 
~ ~::=cS ::a ~ Coo< ~ .... ~ ::a )l ~ !>cS .... = .... = ::.- 0).1 0).1 ~ O~ O::;t 

July 26 July 26 July 27 July 27 
h m 0 I 1/ h m b m h m 0 0 h m 0 , /I D m h m h: m'1 0 0 

14. 26 20·47· 5 II. I '1103 23. 6 20.52.50 19'45 °log5 
14·49 45.45 12.37 '1102 2.3.5g 5.3.35 20.2g "log2 

••• 12·47 ' 1104 20.48 'log2 
15.31 47· 5 13. 0 '1103 . 21. 4 '108g 
'15.52 4-4-40 13. 16 '1106 21.23 '108g 
16. 14 45• 55 13.30 ' 1104 22. 10 ' 1084 
16.57 44. 15 15. 20 '1103 22.25 ' 1084 

••• 15.37 '1106 22.40 '1082 
17. 37 44. 50 16. 9 '1103 23. 0 '1085 
18.2'2 

I 44. 15 17· Ig '1106 23.5g '1088 
18.32 45. 0 17. 38 '1106 ---- ---------- 1-

Ig.28 44. 10 17. 57 '1108 JulY'28 July28 July 28 JulY28 
20. 2 44. 30 \g.13 ' 1107 c. 0 20.53.35 o. o· '1088 o. 0 :03320 I. 0 66'8 66'9 

. 20.15 43.40 20.32 '1100 0.43 52. 0 o. 5 '108g I. J2 '03160 3. 0 70 '6 70 '2 
22. I I 48• 0 21.38 'log6 I. 16 51.50 o. 17 'Iogo 4· 0 '02390 Max. 77'6 77 '3 
22.37 47.40 22.14- 01096 2. I 50. 0 0'46 'Iogo 7. 15 '02140 g. 0 75 '3 76 '0 
23~ 27 51.20 22.21 'log8 2.3g 47. 55 I. 2 '1083 10. 16: '0%060 I~. 0 65'0 66'0 
23.5g 52.50 22.30 'log5 3. 14- 46• 30 I. 15 ' 1087 14· 0 '02340 nn. 63'0 62'", 

23. 6 'log4 3.28 46•35 1·43 '1083 18.50 '03136 21. 0 64'5 65'", 
23.5g 'log6 4'46 44. 25 (t) 22.57 '03215 22. 0 65'3 65'6 

--- - ---- 5.52 43. 20 2.33 '1081 23.5g '03230 z3. 0 65'5 65'9 
Ju1Y 27. JuIY%7 JulY27 JulY27 6.20 43.45 3.15 ' 1079 

o. 0 20.52.50 o. 0 'log6 o. 0 '03330 I. 0 65 '1 65'0 6.38 43·30 3.37 '108g 
I. 4 53.50 o. 8 ' 1096 0.21 '032g7 3. 0 68 '2 68'3 7. 22 44. 25 3.5g '1085 
I. 46 53.30 0.48 'log8 3.43 '0%520 Max. 73 "7 73 '2 7. 52 44.40 4· 17 ' 1087 
2. 037 50.40 1.45 '1103 4. 20 '02482 , g. 0 72 '2 72 '0 g. 0 45. 35 .4. 21 '1086 
2.53 4g· 30 2. 2 '1106 7. 25 '022g2 18. 0 63'0 64 '2 g. 9 45• 0 6. 8 ' 1091 
3.53 48. 10 2. 13 '1103 10. 12 '02240 Min. 60'3 5g'5 g.30 45'45 6'44 'Iogl, 
4· 59 45• 50 2.23 '11Og 13.10 '02537 21. 0 61 'g 62 '2 10. 0 45. 15 7· 17 'log2 
6.12 45• 25 2.32 '1106 15.30 '02835 10.14 43. 55 8.23 ' 1087 
-6. 18' 45.40 3. 0 ' 1104 IS.IO '03255 10.57 43 .... 5 8.52 'loS6 
-6.27 45. 10 3.37 '1103 u.18 '03380 11.36 44. 20 g. 0 '108g 
7. 38 45• 30 4.41 'log6 22·45 '033go 12. II 43. 35 g. 8 '1088 
7. 56 45. 55 5. 9 'log8 23.59 '03320 13. 15 44. 20 . g. 23 '108g 
·S.17 45. 25 5. 15 'log6 (t) 10. 6 '1085 

I 
9· 2g 46. 50 5.28 'log5 14. 22 46• 5 10.25 'Iogo 

9'44 45. 30 5 .• 53 'log8 15.17 +6. 0 10.59 ' 1089 
10.12 47~45 6. 9 '1101 15.59 47. 15 11.10 ' 1087 
10.22 46. 25 6·44 '1102 16.53 43·30 11.38 '108g 
10.53 46. 50 7· 4 ' 1098 Ig.37 40•35 12.39 ' 1084 
11.18 46. 15 7· 42 'log6 20. 12 41• 5 13. 48 ·IOgo,. 
II. 46 +7· 0 7·47 ' 'l~g8 21.32 +3.+0 1+.+3 ' 1089 
12. 3 +6.25 7. 54 'log6 23.59 51.35 15.23 'Iogi 
14· 5 +6. 10 8. 9 'log8 15.53 ' 1089 
15. 3 +6.30 8.19 ·log7 16,4+ .109+ 

••• 8,44 ' 1098 20.+6 '1080 
17·22 43. 30 g. 19 '10g6 21.29 '1086 
18. 8 +4. 10 9·+7 ' 1099 22. I '1086 
18.32 +3.30 10. 2 'log6 22. 13 01089 
19. 13 44.+0 10. 17 'log9 23.22 '1086 

19·29 +3.55 10.33 'log7 23.25 '1088 

19'41 +5. 0 10.+3 'log8 23.38 '1085 
Ig.52 +4. 25 I I. 6 'log8 23.5g .1087 
20.20 45. 5 I 1.20 '1100 -
20.24 44. 25 11·44- 'log8 July2g JulY2g July 29 JulY2g 

·20.34 +5. 20 12.+5 'Iogg o. 0 20.51.35 o. 0 ' 1087 o. 0 '03230 o. 0 66'5 66'7 
21.22 +8 • .30 (t) 0.26 52.25 I. 0 '1085 1.34 '03140 I. 0 67 '5 6S'0 
21.33 48'40 18.28 'log8 1.38 52.15 1.25 '1085 7. 30 'o2lS5 2. 0 69 'J 69.2 

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



(cxxvi) , INDICATIONS ·OF TIlE MAGNETOMETERS 

~ ~ .S.a i as as .S ~ 1 as as Readings ~ as = ClPO as .S~] ~ .QS Readings 

.c~ 
,S QI~ Q ~ ~.§ QI,.r:j a:l ~ ~.§ of .§ .;] ~ as 

~.§ CII.c Q ::l .§ oC 
.gt:i ~~t~ 

~ .... ~~ti .~8 e ~ t,~ '.~~ Thermo- QE-i 'iE-t .S~ e IS; t'~ .gE-t Ther,Dio- . 
'f~ Western 'j; ~ 

~ CII o.~ 

~.~ 
0] 0 ~ ~ ~ .; ~ Western .~ ~ ~QlO~ '~~ ~.s8~ .... ~ 

~.gg8.. ~ .... g8.. meters. ~-Sg& =~ ~ ~ meters. 
.51'0 Declina- ~o =- ~'O Declina- ='0 _~§S ='0 ~~::l ~ Q,l 0 ~'SP~ Q,l 0 ....... ::l S Q,l0 

.~w Qlm ~w ~<n ~.,.; ~.,.; ~w aloo = 0 CII ~oo ; ~ • QI aloo ~.~ ~~ 
o~ tion. ~~ 0,., .~ o,~ .~ i!~~ C!:I= CII CII C!)= tion.. 

,~ 

~~~~ o~ .~ l!~~ '" ' 0:; ·a~~~ ~ ~~ :>~ (IS O~ 0= ~~ .~ 
.QI li ~p: oS ~ 

.£: ~ . ~ 
~ 

t: (IS • ~ = >«1 Q,l 
~ ~~cS O~ .... ~ ~ 

QI ~ j:l,l>cS ~ 0)1 :a ~ t> o~ ::!l ~ ~lIlcS ~)l 

July2g July2g JulY2g July2g .July30 July 3o 
h m 0 I 1/ h m h m h m 0 0 h m 0 I " h m h m ,h 'm 0 0 

2.+3 20.50.35 2.53 'IOgl 12. 0' '02143 3. 0 7°'0 70 '1 14· 41 2°,45•30 8,43 'log4 
3.22 4g· 0 3. 1 '108g 15.35 '02425 6. 0 73 '6 73 '3 15. 0 46• 55 8.56 'log5 
3.48 48• 35 3.53 'lOg2 2 I. 3 '03120 Max. 74'8 74'5 *** ;9·43 'log6 
5. 5 45'40 4· 4 ' 1087 23.5g '03124 g. ° 74'0 74'0 16. 8 44. 25 10. 8 'Iogg 
6.18 45. 0 6. ° 'Iogi 12. ° 72 '3 72 '6 16.31 45. 5 II. 8 'log6 

7,44 45'4° 6. 10 'log3 18. 0 67'5 68'0 17· ° 43. 55 11.23 'log7 
9,59 45. 15 6.lg , 10g1 Min. 64-'3 64'0 *** I I. 37 '1 I 10 

10.27 44. )0 8.37 'log8 21. 0 65'8 66'6 18 • .3 44· 0 12. 17 'log6 
II. I 44. 20 g. 0. 'log8 22. 0 66'5 66'6 18.20 45. 25 12.50 'log3 
11.29 45'40 g.18 'log6 23. ° 67'0 67'2 18.33 44. 15 13. 4 '108g 
12,54 44·4° g.5g 'Iogg Ig. I 47· ° 13.15 '1088 

14. 22 45. 5 II. 5 'log6 20. 2 45. 30 14· 39 , '1,08 7 
15.23 46. 25 II.20, 'Iogg 20.52 45. ° 16'42 'log2 
16. 7 44'4° I 1.37 'log7 21. ° 45• 35 18. 28 '1082 -
16.29 44. 50 I 1.52 'Iogg 21. 8 44·4° 18.52 '1083 
17, 4 42. 15 12. 6· ~log5 22. 3 48. 10 19. 23 ' 1087 
17. 31 41. 25 12.22 'log8 22.54 4g. 15 'g.3g ' 1084 
17.45 4 1.4° 13.22 'log6 23.38 52.10 20. S '1085 

17. 57 41. ° 13.36 'log9 23.51 52. ° 20.38 '1086 
18,30 42. 50 13.55 'log9 23.5g 52·4° 21. 9 ' 1084 
18.51 4°·4° 14. 25 'log5 21.2g '1088 
Ig.13 3g.50 14· 59 'log8 21.52 ' 1087 

19·47 4°·20 15. 9 'log6 22. 0 ' 1084 
Ig.5g 3g.55 15,43 'logg 22.17 '1082 

20.34 41. 10 15.56 'log7 23; 9 '1088 
2 I. 13 44· 0 16.31 'log8 ct) 
21.4° 44· 5 16'45 '1101 23~5g '10g1 
21.5g 45. 10 18. 4 'log8 ----_.- -----I-
22.lg 44. 55 18. 16 'logg July 31 Ju1y31 July 31 July31 
'23.5g 50.45 Ig. IS '10gg 0. ° 20.52·4° 0. ° 'IOgl 0. ° '03350 I. 0 65'5 65'5 

20.51 ' 1087 o. Ig 52. 5 0.22 '1088 2. 10 '03120 3. 0 67'8 68 '1 

21.22 '1085 0.32 52.55 0.35 'log3 6.53 '022g7 Max. 71 '6 72 ·.f 
21.5g '1088 1.58 4g· 50 I. 5 ' 1087 10.2g: '02260 g. 0 7°'6 7°"7 
22. 9 '1085 2. 10 50. ° I. 14 '1088 13.38 '02537 18. 0 62'0 6.3'0 
23.5g '1083 2.26 4g· ° 1.23 ' 1084 i3.55" '0254° Min, 60'0 59'6 

-- ---- 2.34 4g· 30 I. 35 '1085 18. 14 '03280 21. 0 61 '0 61"8 
July 3o July 3o July30 July:30 2.43 48,45 Ct) 21.4° '03387 

0. 0 20.50.45 o. ° '1083 0. ° '03124 0. ° 68'2 68'2 3. 2 47. 35 3. ° ·IOgl· 23.43 '03380 

0.46 51.25 0.28 '1°77 3. Ig '02710 I. ° 6g'5 6g'2 4. 38 45,4° 3.32 '1085 23.5g '03360 

0.57 52. 0 I. 4 '1081 6.23 '02180 2. ° 7°'2 7°'3 5. 2 46. 15 3·47 '1088 

I. 22 51·4° 1.54 '1082 '9. 22 : '02080 3. ° 7I '5 71 '5 6.30 46. 10 4· 4 '1083 

2. 15 52.55 2. 14 '1088 II. 46 '0221 7 Max. 76 '3 76 '0 7. 37 45. 5 4·47 '1°78 

2.46 51. 30 2.28 '108g 12. 0 '02220 g. ° 74'3 74 '1 7. 52 , 46. 0 5. 7 '1085 

3·47 4g· 35 2·49 'log4 13. 23 '02370 ' 18. ° 63'8,64 '8 8. ° 45. 25 5.24 ' 1084 

4· I 48. 30 3. 13 'log2 17. 10 '031 4° Min. 5g '6 15g'l 8. 13 45. 55 5.3g '108g 

4.48 47·4° 3.31 '1100 21. Ig '03343 21. ° 62 '0 62 '5 8. 22 45. 5 7. I I 'log2 

5. 18 .. p.55 4· 0 'log2 23.26 '03370 8.28 46. 10 7.43 '1088 

6.52 45. 15 4. 23 '1100 23.5g '03350 10. S 46. 5 7. 55 '1°91 

7· 39 46. 35 4·47 '1100 10.4-3 43. 25 8. 9 '1088 -. 

g.53 46. 15 5. 17 '1108 12.26 47. 10 8.22 'Iogl 

10·4° 46. 30 5.25 '1105 13. 22 45. 50 8.3g '1088 
I I. 10 44. 25 5.34 ' 11°7 13.38 57· 5 g. 17 'log2 

11'43 46. ° 5.54 '1101 14.42 43. 30 g.2g '1088 
12. 5 4-'.50 6. 15 '1101 15.14 45. 10 g.3g 'Iogo 

12·44 4-'.25 6.23 '1100 15.27 43 . .30 g.53 '1088 
12.54 44. 25 6'46 'log8 16. 2 44'45 10.17 'IOg2 
13.30 44· 5 7· 29 'log8 1

16. 41 41. 25 10.30 '1088 
13'4-g 45. 30 8. 2 'log4- ,16.58 42. ° 11.30 '108g ,I ••• I 

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 Ii. time denot¥ 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. ., 
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~.§ e 
-5~ .. QE-4 Western .... {O .~ re 

='0 Declina- ~'O .Q) 00 Q)OO 
,~~ tion. ~; 
~ ::a. 

JulySI July31 
h, m 0 I .11 h m 

17. 1.2 20·4°·50 I I. 38 
18. 19 41.4.5' 12" 57 
18.2;2 40. 50 13.32 
Ig.l~ 42• ° 13.50 
Ig.'23 43. 20 14. 52 
Ig.36 42.4° 15. 9 
20.16 43'40 15.lg 
20.31 44. 30 15.31 
20.43 4+ 20 15.53 
21. 19 46'45 16. 13 
21.28 47·55 16.55 
21.4° 47. 20 17. 24 
22.22 4S, 25 17· 40 
22.30 4g· 25 17. 53 
22.38 4g· 5 18.21 
22'45 4g· 50 18. 44-
22.52 4g· 10 Ig. 9 
22.5g 51.30 19·17 
23. 6 50.55 Ig.38 
23.51 56.55 19·49 
'23. 56 ~ 55 .. 0 20. 16 
;23.5g 56.15 20.23 

21. ° 
21.23 
21.3g 
22. :7 

23. 2 
23.2g 
23.5g -

Aug. I Aug~ I 
o. 0' 20.56. -IS 0. ° 
0.10 54. 35 0. 7 
0.23 53.30 0.34' 
0.28 '54, ° 0·4° 
0.32 53. ° I. ° 
0·4° 54. 2.5 1.32 
°'46 53. 15 2. ° 
1019 52.25 2.27 
1.23 53.20 2.43 
I. 28 51.35" 3.30 
I. 33 52. 10 3.43 
2.50 52. 0 4· 8 
3.23 50.35 4. Io? 
3.32 4g· 30 4. 23 
3'41 50. 10 4. 38 
4· 8 4g· 35 4·44 

. 4. 16 50'45 4- 5g 
4. 30 48. 15 5. 7 
4. 37 4g· 0 5.30 
4'44- 48. 0 5.45 

, 5.23 46. 10 6.5g 
5.2g 4.6. 50 7· 9 
6.37 . 4~' 45 7. 21 
7. 37 40 • 0 7. 32 .. ••• 7. 38 
8.32 46. 50 7.42 

, , 

I 

i ... - '. 

AT THE ROYAL OBSERVATORY, GREENWICH, IN T1iE YEAR 1863. 

l=!Q)ro ' 
~ l=!Q)ro Gi Readings as' ~ 

s:lQ)'d ~' 
.;]~ <15 

..r:I'§ 
..... '0 $ <15 e ~~ ;..r:I~ 

.... '0 ~ ~ e 
~~2:i ~-= ~S of, Q)..r:I ~ ... 

..r:I ..... e~t.a r5iR 
~ Q) ~ t 

~E-4 ~Q)~fl ~E-4 Thermo- Western ,~ ~ Q) 0 e .~ re .~ re .~ re .... '" .~~ 
'3o:S~~ ~..r:I~Q,.I meterS. ~~ _oS~& 

~'O "I=!~ I=! .... I=! ..... DecIina- :gc...§e I=!'-
I=!~ ~ ~ ~~~~ . gsJj Q) 0 :, Q) J3 ~'a5 Qlrl2 

~~ ~~ 
Q)OO 'I=! 0 Q) 

~~~8 C5~ 'f~~~ C5~ ~ ~ , tion. ~~ ~t~8 ~,~ .~ p:.~ 'J:: • '"' 
::li l::= .GS Q,.I . § GSp:j ~ Q,.I 

~ ~:=~ ~ > ~>~ C;~ C;~ ~ ~ '0::1 ~ Cj:j ~ 
.'---. 

Aug. I Aug. I 
h m h m 0 0 h m 0 I n h m h m 

' 1087 9014 20.,42. 55 8. I '1088 
'log4 g.18 41. 25 8.26 "1086 
'log4- g.38 44· ° 8·44 : 1087 
'1105 9·46 43. 25 8.57 'log8 
'108g 10. I 44. 15 9. 27 • II 0.3 
'Iogo II. 7 45. 0 10. I "108g 
'log4 II. 17 44. 15 10.38 "IOS4 
'log2 12.23 44. 30 10.56 'loS6 
'IOg2 12.37 43. 25 I J. 18 '1083 
'log5 12.58 45. 30 11.52 "1084 
'log3 13. 49 44· 0 12. 21 '10S4 
'log4- 14'43 44· 5 14· 4 'logl 
'log3 

1

14053 43. ° 14· Ig ' 1087 -
'log4 15. 5 44. 35 14.45 '1088 
'log3 15.24 41. 30 15. ° 'logl 
'log5 15.30 42. 25 15.38 "1088 
'Iogi 15,45 42. 0 15.56 "log2 
'log3 16. I 45. 0 16. 12 °1088 
'108g 16.21 42. 5 16.28 'log4 
'108g 16.38 42. 35 ••• 
'1086 17· I 40. 35 Ig. 15 '1080 
' 1087 17·4° 40• 30 Ig.23 '1081 • 
'1083 17·47 3g.55 Ig.50 '1°77 
'1088 17. 52 4°.45 20.5g '1080 
' 1084 18. ° 3g.20 21.32 '1°75 
'1085 18. 8 4°·15 21.41 '1°78 
(t) ,18.20 3g. 10 21.53 "1076 

'1°78 18.2g 40. 10 22. S '1°76 
'1066 18.32 3g. 5 22.53 ' 1084 
'1075 IS·43 3g·4° 23. 5 ' 1°79 

---'- ---- 18.58 41. 25 23. I I '1085 
Aug. I Aug. I Ig.13 40. 35 23.31 '1°73 

'1°75' 0. 0 '03360 I. 0 65'8 65'g Ig.34 42.4° (t) 
'1082 1.43 '03121 ' 3. 0 6g'0 69'0 20.43 42. 30 
' 1087 5.26 '02332 Max. 72 '6 7.3'0 21.39 46. 50 
'log5 7.40 '02225 9" 0 70 '8 71 '0 22. 2 47. 30 
'1086 9·4° '02213 Min. 62 'S 62 '3 22·47 51.30 
'1°79 14. 10: '02458 2 I" 0 64'9 65'0 22.52 52·4° 
'1088 19. 24 "030"8 I 22.58 52,25 
'IOg2 21. 2 '03210 23. 5 54· 0 
'Iogo 2 I. 12 '03200 23. It 53.30 
' 1096 22.55 '03221 23.21 54. 25 
' 1091 23.59 '03202 23.30 53.20 

, ' 1098 23.32 54. 25 
'log7 23,43 53.20 
'1I05 23.5g 57· 0 
'1088 ----_.- ----_.- -
'10g3 Aug. 2 Aug. 2 Aug. 2 
°1081 o. 0 20.57· 0 (t) o. 0 
' 1084 0. 9 56. 5 o. 16 '1081 I. 2 
'IOSI 0.37 56. ° 0.3g '1082 2.26 
'1080 0.48 57. 25 0.57 '10g3 6.26 
'log4- 0.57 56. 10 I. 3 ' 1087 8.31 
'108g I. 4 57.40 I. 7 ' I099 9. 28 
'IOgl 1.28 57.45 1.58 '1083 9. 57 
'IOS4 2. I 54. 50 2. 15 'loS3 13. I I 
'loS6 .. 2.15 54. 25 2.23 ' 1098 15. 48 
'1083 2.22 55,4-5 2.3g '1080 16.55 

• 
For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
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l=!Q)ro 
~ ..... '0 ~ <15 

..r:I~ ~-= ~S ~Q)~f - Q 

'.~ 
,~o:S §,.& ~!! a;~ • ~ 
.~!S ~8 0;1 1:: ~ .... Q) > ~>~ ::a 

h In 

• 

Aug. 2 
"03202 I. 0 

'03138 Max. 
'02959 9· 0 
:02222 IS. 0 
'02105 Min. 
'02086 21. 0 
'0..2004 
'0219° 
'02460 
"02561 

I . ""~" \.CXXVll/) 

Readings t; 
of 

/.Thermo-
meters. 

• ~" I:: I'i i;T" 1i 
~)l ~l 

0 0 

~ 

~ 

! ; 

---
68'0 68'2 
75 : 2 76 °2 
75 '0 75 '2 
6S'5 69'2 . 
65'7 65"3' 
67'0 68 °0 

<--.. .,.". 



(exxviii) INDICATIONS OF THE MAGNKTOMETERS 

c» a; ~~rC <U =~rC <U Readings <U <U .S ~l <U <U .S~] <U ~ Readings 
e e ';;:g ~ f a er-40 Q) cZ 

od'§ 
a a a of ~i~ ~ of (I,),Q 0 ~ (l,)od 0 I;; od ..... ,.c= ..... 

f~(I,).a od ..... -58 -58 ~~t~ ~~ -5g:( oE-t (\,)~ .~ E-t oE-t Thermo- f~t~ Thermo:-.; "" . Western .; ~ o (I,) t: ~ ~(\,)t:e .; ~ .~ ~ Western ..... "" ~(I,)o~ ..... "" ~]gt ..... "" 
=~ ~o:Sg~ ~ .~ ~~ g ~ meters. ~ ~ .....~o~ ~ ~ ~ ~ meters. 

~ ..... = ..... =- ~- ~- ~- ... =~ s=-
~ 0 Declina- (I,) 0 ~~r;~ (1010 -~ § ~ (1,)0 ~o Declina- (1,)0 ~"S § ~ QJ 0 ~~::~ 

(I,) 0 

~rI.l ~rI.l ~rI.l (l,)rI.l (l,)rI.l (1,)00 ~rI.l ~rI.l 

r.<<;i l"'~ ~~~E-t ~ fIJ • E-t C5~ r.<ili>!';i "" = "" s= ~!3~E-t ~g .S:! ~ ~ E-t C5~ 0'= tion. c;,d ~~ 'f~~ "" ~ ~ ~ ~D ~~ tion. ~C<S ~~~~ ~ ~ .~,.., .,... 1:: ~ • "" ~ (\,) .~ ~ . "" ~ ~ 
(\,) ~ 

~ a.~~ 
(\,) (I,) 

~ ~ ~ ~::t:.s ~ ~~>~ eo.. C<S .... C<S ~ ~ ~ > ~>.s ~ .... ~ eo.. ~ 
O~ O~ O~ O~ 

Aug. 2 Aug. 2 Aug. 2 Aug. 2 Aug. 2 
h h h m 0 , II h m h m h [m 0 0 h m 0 

, 
" h m m m 0 0 

2.30 20.54. 10 2.50 '108g Ig. I ' 02891 18.31 20.39, 0 19. 13 '1°75 
2.35 54. 30 3. 3 '1083 20·44 '03092 18.38 40. 10 19. 55 ' 1072 
2.41 52.35 3. 20 'Iogi 21.42 '03113 18,47 38.55 20. 8 '1062 
2.45 53.35 3,41 ' 1092 23.37 '03110 19. 1 I 41.40 20. 18 '1065 
3. ° 51.45 3'47 '1086 23.59 '03092 19,36 40. 20 . 20.38 1'1052 
3. 15 51.35 4· 4 'log5 19.41 41. 15 20.51 '1054-
3,44 50. ° 4. 38 'log4 Ig.53 39· 0 21.23 ' 1048 
.3~56 50.25 4.45 '1085 20. 0 39' 5 21.38 '1056 
4. 25 49,30 4. 51 ' 1097 20. 6 40. 35 22.34 ' 1071 
4. 38 48. 25 5. 8 ' 1084 20.37 42. 0 22,44 ' 1070 

4'43 4g· 0 5.20 ' 1089 20.52 45. 10 23. 17 '1 074 
4·49 47. 35 5. 41 ' 1089 21. 0 43.45 (t) 
5. I 47· 0 5,46 '1086 2 1,43 49. 50 
5.37 46.45 5.51 ' 1094 23. I 49. 10 
5,44 47. 25 5.55 ' 1089 23,37 49.40 
5'49 46. 5 6. 5 '1086 23.42 51. 5 
5.59 45. 30 6., 20 'log3 23.55 50.25 
6. 10 46. 15 6.27· '1088 23.59 50.30 
6.30 44. 30 ·6.28 '1088 ---- ------- - ----
7. 26 46. 15 6'41 'log4 Aug. 3 Aug. 3 Aug. 3 Aug. 3 
7. 33 45. 20 6.50 'Iogo 0. 0 20.50.30 (t) o. 0 '03092 I. 0 70 '1 70 '2 
7·44 47· 5 7· 8 '1°94 0.38 51. 15 0, 9 ' 1078 2,54 '02goo 3. ° 71 '5 71 'S 
7. 56 45. ° 7· 17 ' 1090 0.56 51. 5 I, 12 '1086 7· 3 ' 02527 Max, 73 '4 74 '0 
8, I 46. 5 7. 30 'log7 I. 23 53.20 1·49 '1080 9. IS: ' 02398 9· ° 73 '4 73 '5 
8.30 45. 10 7·44 ' 1093 1.45 51,45 2, 8 '1082 II. :i8 ' 02437 18. ° 66'8 67 '2 
8'41 44, 0 7. 52 ' 1096 1.56 52. 10 2.32 '1086 14,24: '02683 Min, 64'3 64'0 
g. ° 45.40 8. 5 'log2 2. 8 51.35 3. 0 ' 1078 17· 39 '031 48 21. 0 66'6 67'0 
g. J2 44. 25 8, 19 'log3 2.22 52. 5 3. 5 ' 1089 18.45 f03180 
g.25 47. 25 8. 41 '1082 2.48 50.50 3. 9 ' 1079 '03132 
g.32 44. 30 8.58 '1086 2.56 51, 10 3. IS '1085 f03185 
g.54 54. 25 9. 22 ' 1076 3. ° 50. 10 3.27 '1085 19. 12 '03138 

10. I I 43. 35 9'43 '1033 3. 7 51. 25 3.55 ' 1074 1~'43 '031 79 
10.25 44, 5 10. 0 ' 1094 3.37 49. 30 5.37 '1082 20.54 '031 94 
10·4° 39· ° 10.30 ' 1073 4· 8 48. 35 5'49 '108g 22. 10 '031 78 
10.53 39. 30. 10.53 '1085 4. 31 ' 47. 10 6. 4 '1086 23.59 '02997 
II, ° 4 1, 5 II. 10 ' 1074 5.40 46 .. 5 6.25 . ' 1092 
II. 17 40. 20 I 1.28 ' 1077 5.52 45• 25 6.3.3 '1 08g 
12,30 4 2• 25 I I. 47 ' 1072 6. 0 45.40 6.53 ' 1099 
12. 41 4 1. 30 J 2. 8 '1°74 6. 12 44.40 7· 17 '1 087 
12.58 43,40 12.22 ' 1070 6.58 43. 25 7. 23 ' 1089 
13. 7 43• 5 12.39 ' 1079 7. II 44.40 8. 0 '1082 
13, I I 4+ 5 12.53 ' 1078 7. 22 44. 15 8. 5 ' 1084 
13,26 42• 5 13. 0 ' 1072 7. 53 44· 5 8.13 '1°79 
13.50 46. ° 13, 19 ' 1073 8.29 42. 30 8.21 ' 1079 
14'48 44· ° 13.27 ' 1070 8,45 44. 30 8.36 ' 1087 
15. 7 42,30 14· 0 '1081 9· 19 43. 0 8'44 '1085 
IS, 17 +3.40 14· 9 ' 1077 9. 54 45. 0 8.51 ' 1087 
15.34 +3. ° 15.26 ' 1079 'J\I** 9. 18 ' 1079 
16. 8 46, 10 15,51 '1086 I I, 0 43'40 9. 34 ' 1079 
16.29 +3.25 16, 0 '1083 I I. IS 45. 25 9,43 '1083 
16'45 46. 30 16,31 ' 1091 I I. 33 42. 35 9·49 '1082 
16.55 45. ° 16'40 '1088 12. II 44.45 ' 10. 13 '1088 
17· 3 45. 25 17. 10 '1088 13. 10 43. 10 10.33 ' 1084 
17, 17 42.-?0 17· 40 '1080 13.37 43. 10 10·47 ' 1087 
18. 5 .39.45 18. 4 '1081 13.58 41. 30 10.53 '1085 
18. 15 4 1• 30 18.20 ~1°79 14· 7 41. 35 I I. IS '1°99 
18.21 39. 30 18.38 ' 1079 14. 30 43. 35 I 1.57 '1088 
18.24- 4 1, 0 18.50 '1081 14. 38 43. 5 12, 2 ' 1089 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mfen:,ed from observations made with the telescope in the ancient manner. The Symbol··· denotes that the magnet has 
been generally 1D a state of agitl!'tion, 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 CUrTe 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. (cxxix) 

I .S.a 'g ~ .S.a~ ~ Readings .S~~ ~ =a)rQ : Readings ~ d d d d d d .r-4 '0 oS aJ ~ 

..=.§ S a) ~ ... !:I ,J:l 't) ~ S of S l3 ~.8 ~:; "rl'§ a)"rl ~.a s of 
'5~ e~ <113 '5~ g~~E '5~ Thermo.- ~~ ]~ ... ~~ .... <:J~"'f iE=i Thermo-QE-4 Western ~a)t:~ ~ a) ~ f Western ~a)"'f Q~ 

~j ~<II . ~~ .;~ "rl0<ll ....... 'f; ~ .; ~ .;~ 
];::g~ ~ ~ ~o:Sg~ meters. ~CIS _.;3g~ ~.:gc::l.o meters. 

Declina- . =0 =- ='0 ='0 Declina- ~o SIIM=S ~;Z ~~ (1)0 
%00 =o~~ a) ° -"S=~ %l1.l ~~ ~i %00 = 0 = a) _0=13 <l)l1.l <IIl1.l ~ • <l.) <l)l1.l !:IS • <I) "'lil"'<;i C5~ tion. CS~ Orll~8 ... = .~ -e~8 ... = . = 

~~ 
... ~ tion. ... = 0!~8 CS~ .~ -e~~ C5fii ·a5 .... C!;)!:IS c~ ~~ C!;)a) C!;)c= ·a CIS .... ~ Q :> ~ 

~ ~ ~ 
t:!:IS .... 

~ ~ ~ g,>.s ~ == c::I.o~.s > ~>.s ~ ~)l ~~ ~ ~ c::I.o~.s c...!:IS c... ~ 
o~ o~ 

Aug. 3 Aug. 3 Aug. 4 Aug' 4 [ I h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

15. 8 20.45. 35 12. 17 '1084 I 1.37 20.43.45 7. 38 '1101 
*'111* 12.38 '1084 12.58 46. 5 7.42 '1103 

17. 1.3 41. 20 12.53 ' 1087 13. 5 47· 0 7.48 'Iogg 
17. 22 42. 35 13. 2 '1086 *** 8. 18 'Iog4 
17· 41 41. IS *** 14· 7 43. 55 8. 28 'log7 
18. 3 39. 55 13.45 '1088 14. 28 44. 30 8,47 '1086 . 
18.22 42• 0 13.53 '1085 **.:f 8.58 '1085 
18.30 4°·25 14. 22 '1082 I 15,42 44· 0 g.26 '1101 
18.59 38.35 14. 34 '1083 16. II 44. 30 10.19 ' 1089 
19· 5 40. 15 14. 51 '1082 17. 27 41. 50 II. 2 '1086 
19. 21 40.40 15. 9 '1086 *** I I. 12 '108g 
20. 2 42. 50 15.40 '1088 18.37 43. 15 I 1.22 '1085 
20.32 44. 55 15.52 '1086 19. 30 40. 50 12.23 'log2 
20.45 44. 25 16.30 '1088 19. 39 42. 0 12'43 ' 1096 
20.58 45. 25 *** 20. 0 41. 5 13. 9 '10g1 
22. 18 4-6. 50 17. 14 ' 1084 20. 18 41. 25 13.30' 'log5 
22.23 48,40 17. 23 ' 1087 20·47 43. 10 14. 20 '10g0 
22. 45 49· 0 18. 4 '1085 21.38 44· 0 15,45 ·log.3 
22.52 48. IS 1·8.23 ' 1087 22 . .30 44· 5 15.54 'Iogo 
23. 5 50. 10 *** 23.59 47. 10 16. 6 'log2 
23.33 48. 0 Ig. 6 ' 1084 , 18. 0 '1088 
23.56 48• 25 Ig.26 '1085 18.35 ' 1092 
23.5g 48. 50 20.28 '1083 Ig. 8 '1088 

20·44 '1080 Ig.30 '108g 
21. 20 '1081 Ig.54 '1.083 

.** 20. 5 ' 1084 
22.55 ' 1064 20.36 '1080 
23. 4 ' 1071 21. 28 ' 1076 
23.23 ' 1074- I 22. 6 ' 1075 
23.5g ' 1079 22. 16 ' 1078 -- --------- 22.2.3 ' 1077 

Aug. 4 Aug. 4 Aug. 4 Aug. 4 22.55 '1081 
o. 0 20.48• 50 o. 0 ' I079 o. 0 '02997 I. 0 71 '0 71 '2 (t) 
0.23 51.10 0.24 ' 1084 2. 6 '02712 3. 0 71 '6 71 '6 - - ----
0.38 50.35 0.2g '1080 2.52 '02653 Max. 73 '0 73 '0 Aug. 5 Aug. 5 Aug. 5 . Aug. 5 
I. I 50.40 1.41 '1088 3.42 '02624 g. 0 72 '0 73 '0 o. 0 20.47. 10 (t) o. 0 '02g50 o. 0 67 '1 67'5 

(t) 2.25 ' 1087 7. 13 '02445 18.30 67 '5 68'5 0.5g 50. 5 0.30 '108g 0.51 '02g64 I. 0 67'5 68'0 
3. 0 52·4g· 2.46 ' 1074 8.50 '023g7 Min, 65 '2 65'0 2.30 50. 0 1.42 '1082 2.23 '02g60 2. 0 68'0 68 '5 
3.58 48 . .30 2.57 'log2 9·44 ·02.3go 21. 0 66'4 67'0 4· 3 46. 30 3,47 ' 1087 4-.38, '02843 3. 0 68'3 68'1 
4. 30 4g· 0 3. 7 '1082 14· 5: '02584 22. 0 66 'g 67'0 4. 30 46. 35 <t) (t) 6. 0 7°'6 7°'7 
5. 2 46•50 3.10 '10g4 17· 42 '02g56 23. ° 67'0 67'2 5. I 45. 30 g. 0 'logo- g. ° '02486- l\Iax. 71 '3 71 '6 

.5.14 48. 25 3. I2 '1082 Ig. g '03060 5.52 45. 0 g.53 'log2 10. ° '02477 g. ° 71 '3 71 '0 
5.30 46. 10 3.20 'Iogo (t) (t) 10. ° '1°94 15. 14 '02646 12. 0 7°'3 70 -3 
6.54 4.5• 25 3.32 ' 1071 20,47 '03138 g. 0 44.45• 10.30 '108g 15.52 '02690 18. 10 67'3 68'2 
7· 8 44.45 3.36 '1085 r03140 9. 53 43. 55 II. 22 '108g 16.24 '026g8 Min. 65 '1 65'0 
7·22 45• 0 'III •• 22.27 '03068 10.34 #.qo 11.57 ' 1094 20.23 '02g9° 21. ° 66'0 67 '0 
7. 32 44. 10 4. 15 ' 1069 23.59 '02g50 10.# 44. 25 12. 1.3 '108g 23. 17 {'03073 22. ° 66'5 67'8 
8. 13 44.40 4. 32 ' 1087 12. 8 45. 10 13. 2 '10g5 '02g30 23. ° 66'7 67'8 
8.16 43. 15 ••• 12.15 #. 15 13.35 'log3 23.59 '02868 
8. 47 41.50 5. 7 ' 1078 12.52 45. 10 13,42 'log5 
9· 7 38.30 5. 17 '1095 13,44 43. 30 14. 21 ' 1092 

g~ 17 40•30 5·4.f '1086 13.56 42. 10 15. 2 'log2 
9. 32 41• 5 5.48 '1088 14·47 42. 35 15.22 '1086 
g,59 40.30 5.54 '1085 15. 0 41• 0 15.38 ' 1087 

10. 15 42• 5 6.43 ' 1094 15. 17 42.40 16. 10 '1104 
10.32 40.35 6.52 'log9 15.38 47. 15 17· II '1082 
10.53 40. 55 7· 7 ' 1097 /1'5055 47. 25 li· 35 ' 1093 
1 1.22 43. 50 7. 22 '1 107 16. 16 44· 0 18. 0 'logo 

-------~----.-----. -.--
---

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

GREENWICH OBSERVATIONS, 1863. R 



(cxxx) INDICATIONS OF THE MAGNETOMETERS 

<Ii <Ii .S ~'i ~ ~ .S~'i <Ii ~ Readings <Ii .§ .S~N <Ii ai 1:1 Co)"CI • ai Readings · ... o~ Co) s a Co),.c:I .... "" ,.c:I()'"' 
,.c:I'§ of ,.d.§ ~~ ~ j s Co),.c:I Co) ~ .§ of' 

,.d ..... 
.g~ ~~~Jl ,.d ...... ~~~~ ,.c:I .... 

~E-! ~E.; ~E-1 ~E-1 Thermo- .~~ iE-t ~E-t e. ~ t: ~ Thermo-
.; "" Western ~~~t o ~ '"' "" Western ~~~ .... "" .... '"' ~~8~ ...... "" meters. .... '"' .; ~ o Co) 0'"' .; ~ 
I:I~ ~ '" ..... ~~p. t$ ~ '" 1:1 '" ~ '" _o:S~~ ~o:Sg~ meters. 
~ 0 Dec1ina- ='0 ~~ § ~ ~rZ ~~~~ 

do ~'O Declina- =0 ~~§a ~o .';1 ~ ~ ~ ~o 
~(f.) ~oo ~oo ~i ~..; ",,00 ~oo ~oo ~oo 

r.< " I r.< " ~~ tiona '"' d .~ ~ ~E-1 ~~ .~ !j r:z;i E-1 ~~ ~ 0= tiona ~~ ~!£r:z;i8 ~~ 'f!lpz:jE-! '"' 1:1 .~ ~ 
0", • d 

~6b 
0", ~fo~6b t! ~ . "" ~bJJ ~ .;:: ~l:IS ~ ~ . '"' 

(D ~ ~ ~ti.z 
~ (D 

~ ~ 
(D 

~ ~ ~ p.p.. oS ~ ..... '" ..... '" ~ ~ p. <j:j > p.~ oS ~ Cl~ t>~ t:I:: O~ O~, 
;<"; 

i -- ----~---------- '----------_._----- ----

I 
I 

Aug. 5 Aug. 5 Aug. 6 Aug. 6 
h m 0 I /1 b m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

16.38 20 .• p. 30 18.22 'lOg6 12.37 20.40. 0 12.3"1 'log5 
17. 12 45. 30 18·44 ~Iogl 12'49 3g.20 13. 4 '1100 

17· 39 46. 50 Ig. 2 '10g3 \ 13. ° 35,4° 13. 12 '10g8 I 

18. 2 41. 40 Ig.23 '1086 r 
! 13.17 35. 15 13.21 '1101 I 

18. 8 42. 5 21. 2 ' 1087 i 13.3g 40. 50 13.37 ~1098 I 
18.23 4~·30 21. 44 ' 1078 I 13.53 46,4° 13.53 '1115 

i 
18.38 42. ° (t) 14. 12 41. 20 14· 9 '1100 

18'45 4 1. 5 23.5g '1080 I 14. 21 42. 30 14. 25 'log6 
Ig. 7 42. 55 ! 14. 32 3g.55 14. 37 '1100 I 

Ig.52 41. 25 I 14·52 4°·25 15·47 '1085 
20.30 41. 20 I 15. ° 3g.30 15.53 ' 1089 
21.23 43. 5 I 15.28 40. 10 16. 14 '1°9 1 
22. 7 46. 20 I 15'47 42. 55 16.20 ' 1089 
23.51 4g. IS I 

15.52 42. 35 16.37 '1°92 

23. 56 I 50. 50 

I 

16. 2 43~ 10 *** 
23.5g 50. 0 16. 18 42. 20 17. 23 '1080 
-------- ---- 16.37 4°· 0 17·47 '1080 
Aug. 6 Aug. 6 Aug. 6 Aug. 6 

68 '0 
16. 45 37. 35 17. 54 ' 1074 

o. 0 20.50. ° o. ° '1080 o. ° '02868 0. ° 67'0 16.57 37.40 18. 5 '1079 
o. 3 49. 30 o. 10 '1082 f. ° '02868 I. 0 67 '2 68'3 17· 8 4°· ° *** 
0. 8 50. 20 0.30 '1082 2.42 '02836 2. ° 68'0 69'0 17. 27 39. 25 18.35 '1°72 
0.27 50. 10 I. 8 '1°92 5. 7 '02730 3. ° 68'3 69'5 17·47 40' 15 19· 2 '1083 
0.58 53.35 1·47 '1°77 7· 14 '02584 Max. 7°'7 71 '4 17. 58 42. ° Ig.32 '1°79 
I. 17 53,45 I. 55 '1083 9· 7 '0251 9 9· ° 70 '7 71 '4 18.22 48. ° 19. 38 '1080 

1.4° 52. 25 2. 8 '1083 10.22 '02497 19· ° 67'6 68'6 18.27 46. 25 19. 50 '1°77 
1.46 52.55 2.16 '1086 13,47 '02567 Min. 66'5 66'3 18.32 47' ° *** 
2.16 50. ° 2.22 ' 1084 14. 13 '02525 2 I. ° 67'8 69'0 18'45 43. 15 20.32 '1°78 
2.52 50.55 3. ° '11°4 18. 7 '0274° 

I 
19· 14 44·4° 21. 21 '1076 

3. 8 49. 30 3. 13 '1°97 21. 6 '0277 8 19. 23 . 44. 10 21.39 '1074 
3.30 49. 30 3.37 ' 1107 22. 2 '02758 19. 30 42.4° 22. 12 _ '1°75 

3·49 47. 55 3.53 '1101 22.51 f027 10 

I 
19.43 43. 50 22. 14 '1°72 

3.59 48. 35 4· 8 '11°7 '02536 19. 52 43. 5 22.30 '1°74 
4. 23 46. 25 4· 17 ' 1107 23. 10 '02520 20.36 41. 15 23. 2 '1057 
4.46 44. 50 4. 30 '1°99 (t) 2°'46 42. 15 23.23 'i065 
5. 7 44. 50 5. I 'II 13 20.51 41. 15 23'45 '1°74 
5.36 43. 35 5.23 '1 I 12 21.4S 42. 30 23.52 '1°7° 
5,49 44· 5 5.38 '1106 22.54 46. IS 23.59 '1°75 
6. 18 43. 50 5.59 '1102 23.54 49·4° 

. 6.37 45. ° 6. 15 '1105 23.59 49· 5 

7. 18 44. 35 6.31 '1103 
:' o • _. ~ 

7. 58 45. 20 6,43 '11°7 Aug. 7 Aug. 7 Aug. 7 Aug. 7 
8. 8 44. 30 7· 8 '1101 0. ° 2°·4g· 5 0. ° '1°75 (t) I. ° 71 '4- 72 '2 
8.23 44. 25 7. II ' 1104 0.26 50. ° 0. 14 '1081 0. 9 '02460 3. ° 74 '2 74 'I 

8.58 46. ° 7. 22 '1101 I 0.57 4g· 30 0.23 ' 1076 1. ~S '02299 Max. 77'0 77 "7 
g. ° 44. 10 7. 30 '1102 

I 
I. 22 52.30 (t) 2. 13 'ou72 g. ° 77'0 77 "7 

9· 5 44. 35 7. 54 'Iogg 1.30 51.35 I. ° '1077* 3.3g '02162 IS. ° 72 '2 73 ·c 

9· 14 42. 5 8, 5 '1°96 1.43 52.20 I. 45 '1079 7· 2 '02015 Min. 70 '0 6g'8 

9. 17 42. 30 8. 23 'log6 1.56 51.40 1.55 '1°74 fOl973 21. 0 71 '0 72 '0 

9· 27 41. 10 8.34 'log8 2. 5 53. ° 2. 17 '1082 9· 7 '02°40 

9.48 43·35 8·43 'Iog7 2.31 52.30 2.42 '1066 10.27 '02000 

9. 57 43. 10 9. 38 '11 13 2.43 50. 0 3.20 "1087 II. II '0200g 

10. 14 44. 20 10.19 "1088 2.50 50. 5 3.38 -1088 II • .36 'cHg80 

10.37 40. 55 10.43 '1°95 3. ° 48. 55 .3.57 '1086 15. 41 '02203 
II. ° 42. 20 10.51 ·log2 3. IS 48. 35 4. 18 '1088 20. 13 '02635 
I I. 21 41. 40 II. 'log6 I 3.38 4g· 25 4. 28 "log3 22.38 '02 723 

° ! 
11 . .35 42 • 35 I I. 21 "logo 

I 
4. IS 48. 35 4. 38 'I08g 23.5g '027°° 

12. 10 38. 10 1 I. 43 'log3 4. 28 4g· ° 5. ° ' 1087 
12. 26 38.35 12.21 '108g I 4. 54 47· 5 5. 17 'logO 

I 
The indications ~re 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 displ~ement, ..' . 



AT THE ROYAL OBSERVATORY" .GlUlENW~Oll, IN THE YEAR 1863. (cxxxi) 

·E!~1 Qj 
l=I~ro 

, .. 
l=I~ro :S~·~· . . - -, .. oS"" 1 

"Readings I Qj ~ 
Qj .,.. "0 .s Q) Qj Readings Qj Qj 

'8] ~ ~ 
Qj 

IS ~..c:I 0 J.< ..c:I'~ ~..c:I 0 ~ IS of IS IS IS 0 .... e S 
..c:I .... ..gH ~~Q.I.s ..c:I ..... ..gH ~8 ~~f.s ..ge;i ~..c:I ~ ::s ..gH of 
oE-c W~stern ()8 ~~t~ oE-c Thermo- Western ?~t~ Thermo-
.~ ~ 

..... J.< P1] ~ ~ 'i ;S O~OJ.< .~ ;S ..... J.< .~ ~ P1 ~ ~ e ..... J.< S ~ 0 J.< .~ fiS 
Declina-

~~ ......... o~ P1..c:1o~ meters. ~ ~ ..... ~o~ ~ ~ ~-5Zl!. meters . 
1=1- 1=1'0 .a"a§S Co .... j:I~ j:I ....... 1=1 ...... Declina- j:I- .a~ 1=1 S 53'0 j:I ..... 
<U 0 ~r:(1 ~oo ...... ~::sS Q.I 0 ~ 0 ~ 0 ed~::S~ ~ 0 
Q;lOO Q.lr:(1 ~~ ~~ 

~oo ~oo 1=1 0 ::I Q) Q,lOO ~oo. 

r>iil"''' ~~ tion. C5~ §~~8 J.< 1=1 .~ !S~~ ~~ ~~ tion. ~I=I .§~~E-; J.< 1=1 <:.Jrn~8 ~ 1=1 

·2 . J.< 
C!:!~ . 6b • fo ~~ C!:!~ O~ ~ ~ > ~D ~ ~ Q.I 1::'" • J.< ~ I ~ ~ e ~ ~ J.< c:u • J.< 'i t: . J.< 

~ ~ ~ ~ !.~.£ ~ > !.>.£ ~ ~ ~ ~ ~::q.£ ~ > !.>.£ ~ ~ Q 

O~ O~ lo~ .~~_ 
.--.-~." 

Aug. 7 Aug. 7 Aug. 8 Aug. 8 Aug. 8 
h m 0 I /I h m h m b m 0 0 h m 0 I II h m h m II m 0 0 

5. H- 20·47· 5 5.38 '1083 3.50 20'48.40 4·47 ' 1084 23.5g '03034 
5,44 45. 30 5.53 '1088 4' II 47. 30 4· 59 '1081 
7. ,8 44. 35 6.34 ' 1084 4. 23 47.40 5.10 '1083, 

7.42 45. 0 6.46 '108g 4. 35 46,40 5.25 '1081 
8.23 43. 25 7· 8 'Iogl 4.41 47· 0 6. I '1085, 
8,45 38. 0 8. 0 '1086 5'40 45,40 7· 6 '1085 
g .• 0 36. 0 8.24 ' 1098 6. I 46. 5 7. 20. ' 1087 
9. 23 36. 15 8.53 ' 1094 6.29 45. 20 8.28 '1082 

10. I I 4+40 9. 31 '1083 7 .. 6 45. 30 8,40 '.( 084 
II. 12 44. 25 9. 54 '1083 8. 13 45. 50 8.58 '1082 

11'18 44. 35 10. 8 ' 1078 8.37 45. 30 9. 18 ' 1084 
12. 6 44. 25 10.31 ' 1084 9'45 45. 20 9. 28 '1080 
13. ~9 42. 30 10.45 '1080 9. 54 44. 25 9. 35 '1085 
13. 48 43• 0 II. 0 '1086 (t) 9· 47 ' 1084 
14. 38 50.25 I I. 18 ' 1084 11.21 45. 10 9. 53 ' 1087 
15.38 . 41. 50 11 . .30 '1086 I I. 51 44.40 10. 6 '1083 
16. 6 42.· 0 11.55 '1085 13.52 47. 30 10.38 '1080 
16.23 4.3.45 12. 8 ' 1087 14. 23 44.40 I I. 41 ' 1084 
16.53 42. 50 12. 19 ' 1084 15. 8 49. 25 12. 0 '1088 

17· 3 43. 10 12.48 '1083 15.56 45• 50 12.30 '1089 
17· 17 41• 30 13. 18 '1088 16'44 46. 0 12.57 '1085 
17. 36 42. 35 14. 20 '1080 16.50 46• 30 13.24 ' 1089 

17·47 41. 30 14. 29 ' 1075 16.58 45. 30 13.33 '1088 

17. 54 42·4° 14.45 ' 1078 17. 16 44. 50 13.52 ' 1090 
18. 5 4.3. 0 ,5.20 'log4 17. 26 45. 10 14· 9 '1086 
18. 26 4.3·25 16. 8 ']078 17·49 42. 5 14. 28 '1085 
18.31 42• 5 ]6. 18 ' 1078 18. 5 40. 55 14. 50 ' 1078 
IS.38 43. 10 16.24 ' 1076 IS.15 42. 10 *** 

18'49 42. 0 ]6.32 'IOSO IS.26 42. 0 15,49 'loS3 
*** ]6.36 ' 1076 18.30 42. 30 16. 8 ']082 

'9, 13 41. 45 16.41 ' 1079 19· 7 43. 5 16.23 'loR5 

19.48 40. 55 17. II ' 1078 19. 38 41.40 17. 13 '1088 
20. ]4 41. 30 17. 27 ' 1074 19.43 43. 10 17. 30 '1083 
20.26 40. 15 ]7. 36 ' 1076 19. 50 40. 10 17. 52 '1080 
2 I. 0 43. 50 ]7.43 ']070 20. 0 39. 15 18. 6 '1082 
21.25 43. 35 17. 53 ' 1073 20·49 43. 5 18.20 ' 1079 
21.43 45. 20 ]8.25 ']073 2 I. I 42. 15 19. 10 '1082 
22. I I 46. ]0 18.29 '1081 21. 9 43. 0 19. 25 '1080 
23. S 49. 55 IS.35 ' 1075 21.24 42.40 19. 31 '1082 
23. 13 49. 30 IS.39 'IOS2 2 1.3.9 4-4- 25 19. 39 ' 1077 
23.Q2 52.20 18.51 ' 1076 21·47 44· 0 20. 5 ' 1079 
23·5.9 51.25 19· 7 ' 1077 22., ]7 47. 15 20.29 ' 1074 I 

19. 34 ' 1073 23.20 51,45 20.46 '1068 

. 20.14 ' 1074- 23,40 52.20 21. 5 ' 1067 
20.39 ' 1072 23.59 53.10 21.3.2 ' 1077 
2 I. 0 '1062 21·44 ' 1076 

(t) 21·49 '1080 

-- ---- ---- 21.55 '.076 

Aug. 8 Aug.S AU$.8 Aug.S 22.52 ']079 
O. 0 20.51.25 (t) 0. ° , '027°0 I· 0 74',a 74'7 23. 8 '1 078 

0.~6 52.50 I. 0 ' 1069* ~.S2 '02587 3, 0 75 '3 75 '6 23. 16 ' 1084 

0'1'5 52. 0 I. 16 ' 1077 4·.31 '02396 Max. 77 '2 78 '0 23.59 ' 1087 
I. 0 51.50 1.36 ' 1072 7·S7 '0201 4 9· 0 77 '2 7S '0 ---- ----
I. ~4 53. 0 *** 10. 12 . '0196~ Min . 67'0 667 Aug.g Aug.g Aug.g Aug.g 
I. 52 51. 50 3.54- ' 1079 12.23 '02240 22. 0 68'7 70 '0 o. 0 20.53.10 O. 0 ' 1087 o. 0 '03034 o. 0 69'5 70 '7 
2. 7 52.30 4· 9 '1°74 I~. 9 '02400 o. IS 54· 0 0.20 '108S 1.56 '02 940 Max. 79'0 80'0 
2. 15 51. 30 4. 25 '1083 17.40 ' 02922 0.30 53.25 0.39 ' 1079 2.55 '02822 a. 0 79'0 79'4 
3. 15 49. 10 4. 36 'IOSO 2o~36 '03020 I. 13 55. 0 I. 2 'loS6 6.21 '02046 18. 0 7~'2 73 '2 

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

It! 



(cxxxii) INDICA.TIONS OF THE MAGNETOMETERS 

G3 s::ICD"d 
d .S ~"g G3 d Readings ai ai 

s::ICD"d 
oj .S ~"g ai ai Readings G3 .~]~ ~ .~] .s ai 

~.§ ...=.§ ~~~.e ..= .§ CD,.c::l C3 ~ ,.c::l.§ of ..= .§ ,.c::l.§ ~~~E ,.c::l.§ CD,.c::l~ ~ ,.c::l.§ of 
.... 8 Western .~8 o Q,l f:: d .~~ ~~t~ .~~ Thermo- .~ E-i Western .~8 o d .~~ ~~t~ .~ E-i Themio-
~J.< ~J.< :::o:Sg~ ~~ 

o CD oJ.< ~ J.< ~~ ~ '"' ~l°J.< ~lgt ~ J.< 
~..$ = <:IS ~o:S8~ s::I d meters. s::I d - .... Co)I!i. ~~ s::I d meters. 

Declina- (1)-
.5<+-0 § a CD '0 ~"S::~ ~~ 

(1)- Declina- Q,l'O .f!<+-o § a s::I'O .... I=I~ 
Q,l'O ..,0 (1)00 CD 0 ~"S::s~ J.<Cll J.<Cll s::I 0 CD 2:!rJ.l 

~tl~t 
J.<Cll 2:!Cll = 0 Q,l ~0Cl f!0Cl ~~ r;z;ii 

c!:)s::I tion. c!:)s::I o a'J • E-i c!:)~ 'f ~~ E-i c!:)::s c!:)~ tiona c!:)s::I .§~~8 Co) '8 c!:)s::I .~ t!~ c!:)fJ 'f~~ .~ t>6h d d ... J.< d <:IS '"' ~ • J.< ~ .J.< d 
Q,l Q,l d • J.< 

~ > a>cE ~ <+-0 d c... d (I) CI) CI) > ~>cE CD III <:IS 

~ ~ ~ ~::t::cS O~ O~ =a ~ ~ ~~cS ~ ~/ O)t O~ 
I I 

I 
Aug. 9) Aug. 9 Aug. 9 Aug. 9 I Aug.lo Aug.IO 

h m 0 I II h m b m b m 0 0 b m 0 , II h m h m h m 0 0 

1.37 20.51.55 I. 7 '1082 g. 5 '01g08 Min. 69 '7 6g'5 13. ° 20.44. 10 8.51 '1084-
1.54 54' 5 1.24 '1086 I I. 27 '01 924 21~ 0 71 '0 72 '2 13,4° 44. 10 g.25 '1085 
3. I 49. 25 1.3g '1083 14. 24: '02102 15.23 44. 15 g.38 '108g 
5. II 45. 0 2. 6 '1101 17· 47 '02500 15.50 43. 10 g.57 '1082 
6. 47 I 44.45 2.39 ' 1089 20.30 '02805 18,42 43. ° 10.38 ' 1084 

7· 2 44. 15 3. 7 ' 1089 22.24 '02900 19. 24 42, 5 10.53 '1°91 
7,27 44. 35 3.52 'log2 23.59 '02880 20. 26 43. 0 I I. 13 'logo 
8. 1 43. 55 4. 26 '1088 22. 7 46. IS II. 38 '1085 
8,22 44. 25 4. 53 'logo 2.3. 27 51.25 12.28 '1°9° 
8.38 4°.40 5.17 '1086 2.3.59 51.55 13.29 '1088 
8.54 45. ° 5.23 'logS 15.15 ' 1092 
9. II 45·.30 5.26 ' 1084 15,44 '1°92 
9,40 44-. 5 5.30 'log6 16. 5 ' 1089 

10. 17 44-. 25 5.34 ' 1089 J6,21 ' 1°9°. 
(t) 5.58 '1083 18.57 ' 1087 

11.23 44, 20 6.50 ' 1089 *** 
12. 13 43. 25 7, 8 '1083 20.14 '1°78 

12·49 44,45 ' 7. 22 '108.3 2 I. + '1°75 
13,44 43,4° 7. 38 '1088 22. 8 '1°75 

14. 59 45. 25 8.26 ' 1077 23. I I ' 1078 
16.58 43 . .30 8. 45 'log7 23.32 '1°79 
17. 58 42. 0 9· 14 ' 1078 23.5g '1082 
18.10 42. 50 9.40 '1°76 --------- --
18. 16 4 1,55 9. 53 ' 1073 Aug. II Aug. I 1 Aug. I 1 .Aug. I I 

*** 10.15 ' 1079 o. ° 20.51,55 0. 0 '1082 O. 0 '02g52 I. 0 71 '8 72 °2 
18,45 41,30 12. 0 '1°74 0.58 52. 20 0·44 '1085 I. 27: '02goo 3. ° 73 '1 73 'g 
Ig. 6. 3g.55 12. 50 ' 1079 2. 9 50. 0 I. 8 ' 1084 2·47 '02802 Max. 74'6 75 '5 
19. 22 41. ° 13,43 ' 1079 2,52 48. 10 1,50 ' 1084 4· 39 '025g8 9· ° 74'6 75 '0 
20.58: 42. 5 16. 8 ' 1084 3.37 47· 5 2.35 'log4 6.53: '0231 7 18. ° 68'0 69'0 
22. 12 47. 15 17.48 ' 1079 4. 16 44.40 2.59 '1°91 g. 9 '0222 7 Min. 64'6 64'2 
23.5g 50,30 18. 3 '1080 5.33 44·4° 3.28 'logl 12.24 '02.344 2 I. ° 66'0 67'° 

Ig.15 '1°74 I 5.45 4+ 5 .3.54 'log6 14. 38 : '02485 22. ° 66'6 67 '0 
19. 38 '1°73 8.5g 44· 0 4. 38 '1086 17· 2 '02800 23, 0 66 '8 67'5 
2 I. 0 ' 1067 9. 23 42. 25 5.26 '108g 18.55 {'03060 
21.41 '1068 10. 8 4+ 20 5'41 '1°97 '03038 
22. 17 ' 1071 I 1.37 4+ 25 5.51 'Iogo 20.54- '03068 
22.35 '1°74 11.58 4+ 50 6. ° 'IOg2 23,5g '03123 
22.53 ' 1073 12.28 44,20 6. 8 'Iogo 
23. 21 ' 1078 13.57 45. 25 6.37 'log6 
23.53 ' 1079 14. 35 46. 20 7· I 'log4 
23.5g '1080 15. IS 45. ° 8. 0 '1102 

-- ---- 15.46 45. 25 8.15 'lOgg 
Aug.lo! Aug.l0 .Aug. 10 .Aug.lo 18.2g 41. 10 8.33 'log8 

o. 0 20.50.30 o. 0 '1080 o. 0 '02880 I. 0 73 '8 74'6 19. 23 4 1 • 20 8,48 ' 1099 
I. I 51. 0 0.21 '1083 1.30 '02822 3. 0 76 '2 77'0 20. 13 43. IS g. 5 'log6 
•. 28 50.35 0.30 '1081 1.52 '02770 Max. 79'0 79'7 20.44- 43. 0 g.30 '1102 

I.3g 51.30 0.48 ' 1084 6.53 '01g58 9· 0 78 '6 78 '8 21.23 44· 5 g.58 'Iogg 
2. 3 50. 0 1.29 '1080 9. 28 '01886 18,45 71 '0 72 '0 22. 15 48. 25 14. 29 'log9 
3. II 50.10 1.53 ' 1084 12.3g '02086 Min. 68'6 68 '3 23.37 51.20 14·44 '1100 

3,40 48. 15 2. 7 ' 1079 .6. 4- '02477 2 I. 0 70 '5 71 '6 23,45 52. 15 15. 9 'log8 
5. 2 44. 50 3. 3 'J080 19. 20 '02887 23.5g 51.55 16.3g 'Jog5 
6. 16 44. 15 3.23 '1 076 22. IS '02g45 16.58 'log3 

9· 29 45. 25 3.32 '1083 23.59 '02g52 19· 2 ' 1092 
10. I 44. 10 3'49 '1085 20.37 '1080 
10.32 44. 20 4' 7 '1083 21.40 '1080 
10.55 46. 35 5.37 '1083 22.46 '1088 
11.30 43. 50 7. 31 'J088 

I 
23. 4 '1086 

12.13 46. 0 8: 6 ' 1084 23 . .36 'J087 
I I 

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 bra(',e 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. (cxxxiii) 

Q.i c:.i ~Q)"d Q.i ~Q)"d Q.i Readings Q.i I c:.i ~Q)"d 
~ 

~Q)rd Q.i Readings 
S . ..c:l;§ 

..... '0 .s c:.i 
S 

.... '0 ~ Q.i 
.§' s I ..cl'§ 

.~]~ f S ·~o2 f S 
~~ e3 Q)..c:l 0 a of o 0= Q)..cl ~.a of 

.gE; .gE; 0~Q) -5 8 .g~ 

I 
a~t~ -5e:i .g~ Western oE-i 

~j~; ~Q)~~ Thernio- Westertl oE-i e~t~ Thermo-.... "" .; ~ .;] .; ~ .... "" .~ ;: ~ Q) 0 "" .... "" OQ)o"" ..... "" 
~~ 

Declina- ...... o~ ~..cIoQ) meters . ~~ .... ~o~ ~ ~ ~..cI 0 Q) ~ ~ meters. 
~ .... @'O .fie... § S ~ 0 

.. ~~ ~ ..... ~'O DecJina- ~'O ~cg § 8 ~'O .. ~~ s:l'O 
~r8 ..... cg=S Q,)O ~cg = ~ Q)t1l § 0 .~ Q)rn Q,)rn ~~ ~~ 

Q)OO ~oo !rn $rn r:i-s ~~ 
c!i~ tion. ~~ N~~ c!i~ .~.'S~~ ~~ '6b . ~ ~~ 

I 
tion. ~§ ~rIl~~ ~~ QrIl~E-i ~g '6b • ::l 

'J:: ,. r.. 1:: ~ • "" >b!) ..... 1:: "" ..... ~ Q) 
~ 

Q) Q) tIl~ Q,) Q) 
J.< ~~ 0 ~ 

t: .J.< Q) ::z:l~ >~ 
~ ~ ~~cS ~ > ~:>cS ~. O~ ~~ ~ ~ ~ ~ c,;::; > ~>cS ~ O~ C5~ 

Aug. I I Aug. 1.3 Aug. 1.3 Aug. 1.3 
h m 0 I /I h m b m h m 0 0 b m 0 I " h m h m b m 0 0 

2.3,4-.3 '10g0 g. 13 20.4-6. 10 5'4-0 '110.3 Ig'4-5 '02g00 
2.3.52 '10g1 g'4-.3 4-1• 55 6. 1.3 '1105 20.lg ·02g.30 
2.3.5g '108g 10. 7 4-5. 25 6 • .30 • 1104-

20.57 
('02908 

-------'- ---- ---- 10.53 4-.3. 0 *** 1-0281 9 
Aug.n Aug.I2 Aug.12 Aug.n II. 11 +3.50 g. 10 ' 1104 2 1 • .38 '02g4° 

o. 0 20.51.55 o. 0 "I08g o. 0 '0.312.3 o. 0 67'9 68 '4 1I.2I 4-2.45 g . .3.3 '1100 2.3.5g '0.3057 
0.4-0 5.3. 0 I. 4- 'logl I. 28: '0.3048 I. 0 68'9 6g·.3 I I • .34- 4.3·20 9.4-0 ' 1094 
I. I '52.50 I. 2.3 ' 1096 .3. IS '02800 2. 0 6g"g 71 '0 II. 4-5 42• 5 10. 2 °1107 
I. 2.3 53 • .30 I • .3g °log4- 6 • .38 '02118 .3. 0 71 '0 72 '0 12. 0 4-3. 10 10.25 '1102 
2·4.3 50. 0 2. 28 'log7 g.lo '02030 6. 0 74'4 75 '2 1.3. 11 40• 55 10 . .3g '1102 
.3. 1.3 4g·4-° 2.5.3 'Iog7 12 • .30 '02200 Max. 75 '4 76 '2 1.3.27 .3g . 0 10.50 'Iogg 
4. 15 4-7. 20 .3. 16 • II 0.3 14· 8 '0234° g. 0 74-'0 75 '0 1.3.4-0 .35'45 1 I. 12 '1106 
6. 18 4-5. 0 3.26 '1102 18.53 '03067 12. 0 72 '0 7.3 '2 14· 8 43• 5 II. 19 '1100 
8. 5 4-5. 10 3.4-6 ' 1104 21.57 f03I52 18.30 67'0 68'0 14-• .34- 41• 5 11. 37 '1106 
8.40 46. 0 3.5g '1102 '03135 Min. 64'0 6.3'4 14-.4-2 4-2• 0 I I. 47 'log9 
g.22 4-4·.30 4. 56 '1102 22.57 '03161 21. 0 65'4 66'6 14. 52 4-1. 25 12. 9 '1100 

1.3. .3 4-5. 5 5.1.3 '1105 2.3.5g '03122 22. 0 66'0 67'0 15.4-6 4-6• 5 12·.37 '110.3 
14·.30 44-. 25 6.Ig '1105 2.3. 0 66'2 67 '.3 16. 2 20.50.4-5 1.3. 2 'log8 
14. 55 45• 0 *** 16.22 2 I. 0.35 13. 25 'Iog8 

*** 8. .3 '1106 16,4-9 20'4-7. 55 13 . .38 '1 Il2 
16.22 +.3. 25 8.24 ' 1104 17· 6 42. 5 1.3,43 '1106 
17·.36 4-4-. 0 8 • .38 '1106 *** 1.3. 4-g '1 I 12 
18.26 42. 20 9· 4 ' 1104 17. 36 4-4-. 50 14· I • II 0.1-

19· .3 4.3· 5 9·.37 ' 1107 17. 56 44-· 0 14-. 17 'II 10 
19. 51 41• 0 10.25 '1106 18. 8 48. 5 14.4-0 '1106 
20.25 40. 10 I I. 9 '1103 18.26 48,40 14·· 54 ' 1107 
20 . .30 41• 10 II • .38 '1102 18.59 44. 15 IS. 0 '1105 
21. 2 41• 50 12. 8 '1105 19· 17 20.57·35 15.20 'II 10 
21.57 46. 10 13. 29 '1105 *** 15 . .3.3 ' 1107 
22. 1.3 47' 0 1.3 . .38 '1101 19. 28 21. o. 0 15,42 ·I1I.3 
22.40 50. 0 1.3.45 '1103 19.46 20.49. 50 15.55 '111.3 
2.3.20 51.50 14. 36 '1101 19. 5.3 51. 5 16. I I ' 1104 
2.3,44 51.25 IS. 4 ' 1104 20. I 49. 10 16 • .36 '1125 
2.3.59 51 . .35 16.30 '1102 20. 15 52".30 16.55 '1120 

17· 54 '1103 20 . .3.3 46. 25 17. 10 'I128 
18.57 '1°96 20·.37 4g. 20 17·.39 '1125 

19. 14 'Iog7 20.42 47. 20 17· 48 'I12g 
21. 6 'Iogl 20.46 50. 5 18.26 '1 II4 
21.28 ' 109.3 20.58 42• 0 18 . .35 ' 1107 

*** 2 I. 4 4.3·25 18,45 '1106 
22.16 ' 1089 21. 8 4-2• 5 Ig. 8 "1081 

I 22.26 'Iogl 21 • .30 20.50. 0 Ig.22 'Iog2 
22.51 "108g 21.40 21. .3. IS 19·4.3 'Iog5 
2.3. 1.3 'log2 21.50 20.55.55 Ig.50 ' 109° 

I (t) 21.57 58 • .35 20. I '1101 

- -- ---- 22. 10 51.30 20. 18 'I106 
Aug. I 3 Aug. 13 Aug. 1.3 Aug. 1.3 22. 1.3 53. 10 20.37 '1086 

o. 0 20.51 • .35 (t) o. d '0.3122 O. 0 67 '0 68'0 **'* 20.41 '109.3 
1.2.3 52. 5 I. 0 ' 1097* l. 42: '02990 1. 0 68 -s 6g7 22 . .35 50.55 21. I '1056 
2.30 51.30 I. II 'log6 .3. 5 "02 760 2. 0 70 '6 71 '5 22.45 5.3. IS 21 . .32 '102g 
.3.3.3 48. 50 2. 7 ' 1092 5.53 '02124 3. 0 72 '0 7.3'0 22.57 53.20 21.41 '1060 

3'47 48• 35 3.2.3 ' 1097 7. 26 '0202g Max. 77'0 78 '0 23. 3 56.35 22. 8 ' 1042 
.3.55 -4-g. 0 3.45 ' 1094 9'4° '01g76 g. 0 76 '1 77'0 2.3. 14 5.3 • .35 22. 20 ' 1054 

4· I 48• 20 3.58 '1102 12.58: '02161 18. 0 6g'5 70 '5 23.22 54·.30 22.25 '1052 I 
5.3.3 46, 0 4' 6 'Iog7 16 • .30 . '02568 Min. 66 '.3 65'8 23.26 5.3 . .35 22·.39 '106.3 I 7,28 44-020 'log6 16.51 '02564 21. 0 6g'0 6g'I *** 2.3. o· '106g 

4.42 
8.24 45. 15 5. 7 '1101 19· 2 '02862 2.3·47 56,.30 23. 21 ' 1046 

8'46 44. 25 5.30 19,24 '02924 2.3.57 54. 35 ".-"1099 
I 

For the Horizontal and Vertical }"'ol'ces, increasing readings denote increasing forces. 



(cxxxiv) 

Western 

Declina

tion, 

Aug. I 3

j

l 
h mOl /I 

23,5g 20,57, 0 

Aug.13 
h m 

23.35 

23,54-
23,5g 

'1052 
*** 

'1080 
'106g 

INDICATIONS, OF THE MAGN:&T<)lIETEBS 

h m 

Readings 
of 

Thermo
meters, 

o 
Aug.14 

h m 
g,26 

9'45 
g.5g 

Aug.14 
o I II h m 

20.2g. 5 10. 8 
h hi 

___ 1.---_1 ___ 1· ___ 1 ___ 1 _____ 1 ___ ----
10,27 
10,37 
10,43 
II. I 

II. 8 
I I. 18 
I I. 28 
I 1,34 
I I, 41 
I 1.53 
12, 2 
12, 18 
12.32 
12,54 
13. 11 
13.23 

41. 5 
44, 0 

40. 25 
44. IS 
43.40 

41. 0 

10. 16 
10.26 
10'48 
II. 0 

'1080 
'logo 
'1082 
'1 0 76 
'1081 
'J051 
' 1064 
'1081 
'1081 
' 1073 
' 1074 
'1082 
' 1076 
' 1089 
'1088-

Aug.14 
0, 0 20.57, 0 
o. I I 58. 20 
0,23 55, IS 
0.32 58.50 
0.38 57.35 
0,42 5g, 0 
0, 47 56.45 
0.53 57,55 
I. 25 57, 20 
1.33 5g.30 
1,45 53. 10 
I. 52 54,45 
2, 0 48.30 
2. 6 53. 5 
2, 16 51. 25 
2,32 56,30 
2,42 55, 0 
2,45 53. 5 
2,51 55, 0 
2.56 52,45 
3, 6 51,40 
3. 15 53,35 
3,30 50, 10 
3.33 52. 10 
3 38 50.30 
3,46 50. 5 
3,52 51. 45 
4. 2 51. 40 
4,13 48. 35 
4,31 48. 35 
4,38 49,lo 
5. 9 48. 0 

5, 13 4g. 5 
5, Ig 48,30 
5,28 46,15 
5,37 47, 10 
5, f3 46.20 
5,54 48, 0 
6, 2 45, 5 
6, 7 45.55 
6,20 43, 40 
6,28 44, 5 
6,38 42,35 
6.53 42. 45 
7· I f3.50 
7· 17 42 • 10 
7,34: 44· 50 
8, 8 3g.25 
8,27 3g, 0 

8.37 42.25 
8,58 34, 40 
g. 7 I 35,40 

Aug.14 
0, 0 

O. 2 

0, 8 
o. 16 
0,27 
0,45 
0·49 
0,5g 
I. 26 
1.36 
1,45 

. 1.52 
1,58 
2, 9 
2,22 
2.30 
2, 43 
2.52 
3, 2 

3,20 
3,32 
3.38 
3,51 
3.58 
4, I 

4, 8 
4·20 
4,35 
4'44 
4,55 
5. 2 

5. 17 
5,30 
5'45 
5,53 
6. 8 
6.28 
6.37 
6.51 
7, 4 
7· Ig 
7,27 
7,35 
7,52 
8, 15 
8,25 
8'45 
g, 2 

g,12 
g,38 
g,51 

10, 0 

'106g 
'106g 
'1085 
'1088 
'1055 
'1081 
'1062 
' 1074 
' 1045 
' 1057 
'1052 
' 1071 

'1061 
'log5 
' 1079 
'108g 
'1063 
'1063 
'1052 
' 1071 

'105g 
'1081 
' 1077 
'log3 
'Iogo 
'1101 
'1080 
'1080 
'log1 
'Iogl 
'1085 
'Iogg 
'1083 
' 1084 
'1108 
'log2 
' 1079 
' 1078 
'log8 
'1085 
' 1097 
'1088 
'log5 
' 1084 
'1082 
'108g 
'1082 
'1085 
'1080 
'1123 
'1088 
' 1087 

Aug.14 
0, 0 

0.22 

0,43 
2, 10 
3, 4 
3. 18 
5.50 
6.15 
8, 2 

9,24 
9'45 

10, I 

II, 8 
11,32 
12. 8 
12,25 
12,43 
13, 18 
13.51 
14, 12 
14,47 
IS, 6 
15,45 
Ig, 2 

21,25 
23. 0 

23,5g 

'03057 
'03036 
'03048 
'03004 
'02860 
'02850 
' 02438 
'02367 
'02180 
'020g3 
'02103 
'02085 
'02137 
'02120 
'02200 
'02118 
'02104 
'02233 
'022go 
'02300 
'02344 
'02400 
'02440 
'02g80 
'03084 
'03144 
'030g8 

Aug,14 
1.070 '471 '0 
3. 0 72'573 '0 
Max, 74 '8 75 '2 
g. 0 74 '075 '0 

18, 0 67 '8 6g '0 
Min, 65 '2 65 '0 

21 .. 0 67 '0,68 '0 

I 

14, 2 

14, 17 
14,46 
IS, 2 

15,23 
15,38 
15,53 
16. 2 

16. 7 
16,31 
16,40 
16.51 
16,58 
17, 3 
17. 8 
17,13 
17. 24 
17,45 
18, 3 
18, 17 
18,23 
18.34 
18'49 
Ig, 6 
Ig.13 
19,17 
Ig. 23 
Ig, 2g 
19·45 
20, 0 
20, 8 
20.31 
20.3g 
20,45 
21,36 
21.52 
22. 3 

42 • 50 
40 • 50 
35.50 
36. 10 
34. 20 

35.,25 
20'43,55 
21. 3.55 
20,57,10 

42,50 
41.35 
43,45 
*** 

46, 0 

41. 50 
38,30 
42,55 
40, 0 

42,25 
42, 10 
45. 30 
45,30 
50,35 
48,40 

48. 50 
46• 30 
45. 10 
46,45 
44. 30 
46, 10 
44, 5 
44,40 
43,40 

47. 5 
47. 55 
52,25 
54, 0 
53, 10 
53,55 
52,40 
53, 10 
52, 0 

53,50 
53, 0 

46,35' 
47. 35 
45,50 

I 1.25 
I 1.53 
12. 0 

12, 9 
12, 15 
12.35 
12.52 
13. 6 
13.30 
13.36 
13.52 
13,5g 
14. 23 
14· 39 
14,57 
IS, 17 
IS, 23 
15,42 
15,47 
16. I 

16. 10 
16, 23 
16,35 
16.38 
16,51 
16.56 
17, 6 
17. 22 

17,30 
17'43 
18, 3 
18, 8 
18,25 
18,48 
18.54 
Ig, 9 
Ig,33 
Ig,54 
20, 8 

20,45 
20·47 
20,55 
21. II 
21,30 

46.15 23. 2 
49, ° 23.14 
48.35 23.25 

'1100 
' 1097 
'log7 
'1081 
'log3 
' 1076 
' 1076 
' 1067 
'106g 
'1058 
'1065 
' 1064 
' 1074 
' 1067 
' 1075 
' 1064 
' 1075 . 
' 1075 
' 1071 

'1080 
' 1070 
' 1072 

'1056 
'1036 
' 1040 
'1031 
' 104 1 
'1066 
'1056 

*** 
'1056 
'1052 
'105g 
"1053 

'I(~g 

'1 057 
' 1076 
*** 

'1°74 
' 1084 
'1065 

22,17 4g,20 23.44 '1 072 
~ (t) I 

h m 

Readings 
(),f 

Thermo
meters. 

o o 

The indications are taken from the ~heets 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 rea~ing~. 
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that ~blch IS 

recorded. A brace denotes that at this time the curve of the Vertical Force wa.s dislocated, a.nd the difference of' the numbers mcluded 
by the brace shows the amount of the displacement. 



AT THE ROYAll OBSERVATOltY, GREENWICH, IN THE YEAR 1863. (cxxxv) 

- - - - r ~, ... -.., ~ - ,~ ~ -. 
~Q)'N • ~Q)"C Readings .S.a ~ Q) 

1::Q)'t:! Readings c.i a$ ..... '0 Q) Q) .... ]~ ~ c.i c.i ~ c.i ''']~ f Q.i 
.... § ..=.§ 8..ct ~ ~ ..ct.§ ~~~.E .a.§ of -3~ ~.§ ~..ct ~ ~ ..ct.§ Q) ~ 0 "5.6 of 

~~~~ '"'~f- e~t~ ~£l.j Western .~8 r=tQ)~t3 .~ E-I 100 Q) '"' '" ..... E-4 ,Thermo- ..... Western ..... E-4 0Q)'"'f! .~ E-l .... E-I Therm~-
~ ~~ ~05~p. ~'"' o.g 8 t3 ~ '"' meters. ~~ ~ '"' ~-:l8~ o~ 8 ~'"' mett!rs. 

t:I;!I t:I ccs ~ § p. t:I ccs i~ t:I~ ~+>§~ t:lccs 

~a3 
Declina- g~ !!~ § S <1)"0 ~ S ~~ <1)0 Declina- Q) 0 ~ .... § S Q)'O ~~ . ~ ~~ 

8~ ~~8 
~rn ~~~~ pr;~ p;:j~ ~oo Joooo. I:: 0 Q) ~oo. ~<t ~.~ 

o~ tion. o~ OfJ 
• Q) 

O~ tion. Cls= ~1'IJ~E-4 O~ .~ ;:~E-4 Cl~ 
<1) 

.§ 5 . '"' '£~'"' ~ ~o >~ ~ 
. .... "5 '"' 1:: '" • Joo ~~ p:~ 

~ ~cS ~ Q) oS ~ .... ccs ~ ~ ~~oS ~ ~ p.>oS ~ <5~ .... '" ~ t> 0!?1 <5~ 0)1 

Aug.14 Aug.15 
-------\--

h m 0 / /1 h m h m b m 0 0 h m 0 / II h m h m h m 0 0 

22.27 20~ 47. 5 16,45 20.48. 20 
22.30 48. 10 17· 6 49. 30 

I 22.45 46. 55 17. 25 49. 10 
23. 2 46,45 (t) 
23.21 49. 30 18'45 46'40 
23.30 48. 0 19' II 46. 20 
23.59 50. 0 19. 23 47. 50 

- ----- ------- 19. 33 46. 25 
Aug. I 5 Aug.15 Aug. I 5 Aug.IS 20. 7 46. 50 

o. 0 20.50. 0 I. 0 ' 1069* o. 0 '03098 I. 0 70 '2 71 '2 20.18 44 20 
o. 17 49. 55 3. 0 ' 1070* I. 7 '03054 3. 0 72 '8 74'0 20.32 45. 0 
0.32 50.35 9· 0 ' 1092* 3,42 '02677 Max. 76 '2 77"3 20.45 42• 50 
0.52 52.20 22. 10 '1031* 7. 35 '0~395 9· 0 76 '0 77'3 20.59 44· 5 
I. S 52.50 (t) S. 9 '02408 Min. 67'0 67'0 21. 6 43. 10 _ 
2. 2 46. 25 23. 20 ' 1043 9. 22 '02330 22. 10 69'0 70 '0 21. 13 44-45 
2.24 48. 10 23.59 '1060 I I. 13 '02343 21. 26 44. 20 
2·47 48. 5 13.53: '02544 21.42 47. 35 
3.26 49. 50 16,42 '02893 21.57 47· 0 
3.58 49· 0 17· 2 '02861 22.12 49· 5 

4' 3 48. 10 17· 42 ~'02885 22.23 48. 15 
4· 8 48. 35 IS.15 '02957 22.32 51. 20 
4. 23 47. 10 20.39 '03047 22·47 52.45 
4. 37 46. 35 23.59 '03110 *** 
5.21 43. IS 23.54 52.45 
5.31 39. 35 23.59 53.30 
5'44 37· 0 ---- --1-----

5.58 40. 50 Aug.16 Aug.16 Aug.16 ~ug.16 
6. II 41. 30 o. 0 20.53.30 o. 0 '1060 o. 0 '03110 Max. 75 '0 76 'c 
6.26 44· 5 o. 12 51.30 0.15 ' 1072 I. 7 '03100 9.43 74'0 75 ·c 
7. 15 40.40 0.22 53.55 0.23 '1085 3.45 '02910 is. 0 68'0 69 ·c 
7. 31 42. 15 0.41 51. 5 0·47 '1062 4. 59 '02680 Min. 65 '2 65'c 
7.43 : 39.40 I. 7 51.55 0.52, '1066 6 . .30 '02{34 21. 0 66'8 68 '0 

8. 2 37. 50 I. 9 53. 5 I. 10 ' 1059 7. 54 '02440 
8.22 28 . .30 Ie 22 52. 5 I. 16 '1062 9· I '02405 
8.38 38. 10 I. 32 53. 5 1.25 '1058 (t) 
8.55 42. 5 1·44 52. 0 I. 37 '1060 2 I. 0 '0324.3* 

(t) 1.53 54. 25 I. 50 ' 1048 22.23 '03258 

9· 0 43. 37'* 2. 13 52.35 1.58 ' 1064 23,43 f03278 
9'42 45. 10 2.27 52. 0 2. 6 '1053 '03244 
9·47 46. 5 2.33 53.50 2. II ' 1059 23.59 ·032.p 

10.30 42.40 2.46 52.40 2. 18 ' 1048 
10.39 44. 50 ,- 3. 0 52.40 2.41 ' 1073 
10'45 43. 55 3. 8 53.45 2.55 ' 1071 
10.56 44.40 3.19 49. 55 3. 4 '1065 
10.5g 44. 10 3.30 48,40 3. 14 ' 1073 
II. 7 48. 55 .3.37 46. 35 .3. 21 '1065 
11.28 44. 35 3.52 48. 50 3.32 ' 1077 
12. 5 43'45 4. II 47. 20 _ 3.38 ' 1074 
12.22 41. 10 4.45 47· 0 3·47 '1085 

12'49 42'40 5.30 42. 55 f· 2 ' 1089 
13. 16 45. 0 5.46 43. 25 4. 16 ' 1084 
14· 8 45. 10 5.53 44. 30 4.43 'Iog3 

14.42 46. 30 6. 0 44. 10 5. 8 'Iogo 

14. 57 45. 5 6. I2 45,45 *** 
15.20 46,40 6.24 45. 0 6.28 '1088 
15.32 46. 5 7. 52 46. 15 6.55 ' 1091 
16. 8 46,40 8.31 45. 15 7· 8 ' 1087 
I6.2g 48. 30 8. 42 46. 25 7. 28 'IogO 

-

For the Horizont.al and Vertica.1 Forces, increasing rea.dings denote increasing forces. 

August 15. The photographic trace of the Horizontal Force Magnet was lost. 



(cxxxvi) 

Aug.16 
h m 
8.56 
9. 21 
9.43 

10. 16 
10.32 
10.57 
II, 7 
11,30 
I 1,56 
12,37 
12,53 
13. 7 
13.23 
13,37 
14· 17 
14.48 
15.30 
15,49 
16.31 
17, 8 
17. 28 
17. 37 
17.48 
18.13 
18.33 
18. 43 

Ig. 7 
Ig.14 
Ig.28 

. Ig,36 

19'46 
20. 0 

I 

Western 

Declina

tion. 

o I 1/ 

20.45. 10 
45. 10 
43'45 
45. 25 . 
44. 10 
45. 35 
44. 30 
4 1• 55 
44. 10 
4g. 0 

48. 5 
48. 30 
46. 0 

46. 10 
43. 35 
44. 30 
48. 30 
45. 50 
44. 25 
46. 20 
48.40 

47. 35 
4g. 0 

48. 0 

50. 0 

49' 0 ••• 
48. 50 
46. 20 
46. 0 

43.40 

#.55 
43.45 

:Ji:.* 
45,40 

45. 30 
48. 10 
45. 10 

47. 10 

46. 35 
4g· 20 
4g. 10 

51, 10 

50. 15 
51,50 

AUg.16 
h m 

7, 41 

g. 6 
g.21 
g.32 

10. 2 
10, I I 

10.35 
10.5g 
II. 16 
12, 17 
12.32 
12.40 
13. 0 

13.30 
13.53 
14. 10 
14. 30: 
14·55 
15.53 
16.37 
17. 2 
18. 3 
18.52 
Ig. 2 

19. 15 
Ig.36 
Ig.55 
20. 8 
21, 8 
21. 45 
22. 8 
22.25 
22,37 
22'48 
23. 3 
23.2g 
2.3.37 
2.3,47 
23.5g 

'1088 
••• 

' 1087 
'IOgl 
' 1087 
'1088 
'Iogl 
'108g 
'log8 
'logo 
' 1090 
'10g5 
'Iog+ 
'log6 
'log2 
'log2 
' 1084 
'1083 
'1086 
'log8 
'1081 
'108g 
. 107.3 
'log2 
'1085 
'108g 
' 1074 
'1065 
' 1070 

' 1075 
'1055 
' 1067 
'105g 
' 1070 
' 1071 

' 1078 
'1068 
' 1072 

'1066 
' 1072 

h m 

INDICATIONS OF THB MAGNETOMETERS 

h m 

Readings 
of 

Thermo
meters. 

Aug.17 
h m 

.3,49 
4. 8 
4. 31 
4.46 
4. 53 
5. 7 
5.17 
5.32 
5.45 
6, 6 
6. 12 
6.23 
6 . .31 
6.45. 
7. 12 
7,26 
7,4.3 
7,54 
8, 0 

8.15 
8.23 
g,. 2 

9. 23 
9·4.3 

10.13 
I 1.38 
11,57 
12,20 
12.39 
12.55 
13, 3 
13. 22 
1.3,40 
14' 0 
14. 10 

14. 21 
14. 37 
14. 52 
15,47 
16. 23 
16.f5 
16.5g 

Western 

Declina

tion. 

o I 1/ 

20'47. 35 
46. 20 
48. 10 
45. 0 

45. 50 
46. 0 

#.45 
45. 25 
43. 15 
42. 10 
43.40 

43• 25 
44. 25 
4 1.40 

45. 0 

45. 35 
43.45 
41. 25 
43. 25 
42• 20 
40. IS 
#. 0 
40. IS 
4.3·30 
45. 10 

40 .40 

42 • 55 
42• 35 
46. 30 
46. 5 
+8.45 
49.40 

47. 10 

48, 15 
47. 0 

48. 25 
47. 20 
48. 15 

Aug. I 7 
hi m 

2.36 
2.45 
.3. 0 

3. 7 

3.36 
3'49 
3.56 
4. I2 

4· 19 
4. 28 
4. 37 
4,43 
4. 5+ 
5. 8 
5.22 
5.36 
5,47 
6. 2 
6. 13 
6.28 
6.38 
6.50 
6.58 
7. 6 
7. 22 
7. 30 
7.45 
7. 57 
8. II 
8.24 
8.38 
g. 8 
9. 26 
9. 52 

10.30 
10.57 
I 1.26 
ll'4° 
12. 8 

20,34 
2 I. 17 
22. 13 
22.26 
22.35 
22 •• p 
23. 2 

23.28 
23.3g 
23,47 
23.5g 
___ 1 ____ --11· _______ ---.1----1------

17· 9 
17. 52 
18. 5 
18.lg 
19. 0 

19· 14 

43. 55 
46. 20 
45. 30 
46. 50 
45. 50 
45. 25 
47. 30 
45. 55 
46. 0 

1.3,22 
1.3.3g 
13.58 
14. 8 
1+.2g 
1+,45 
15.24 
15.38 
15.56 

Aug.17 
o. 0 20.51,50 
o. Ig 52. 0 

0.30 53. 5 
I. / 53. 10 

I. 35 51, 5 
I. 48 48. 15 
I. 5g 50. 10 
2.13 48, 5 
2.30 50.20 
3. 3 48.30 
3.33 4g.IO 

Aug.17 
o. 0 

o. 17 
0.28 
0.5.3 
I. 2 

I. 8 
I. .35 
1·47 
2. 4 
2. 15 
2.2.3 

' 1072 

' 1075 
. 108.3 
' 1084 
'1082 
'1085 
' 1071 

' 1076 
'110+ 
'Iogo 
'log7 

Aug.17 
o. 0 

0.30 
I. 45 
2. 0 
3.55 
6.53 
7. 58 
g. 8 

11.43 
14, f5 
15·.37 

'03242 

'0.3240 
'03150 
'03160 
'03000 
'02781 
'02743 
'02 718 
'02900 

'0.3243 
'03290 

Aug.17 
I. 0 68'2 6g '2 
3. 0 6g'8 70'6 
Max. 71 '271 '3 
g. 0 6g'8 71 '8 

19. 0 62 '263'0 
Min. 60'0 5g '6 

21. 0 61 '862'8 

Ig.24 
Ig.32 
19·48 
20.28 
20.35 
21. 18 
21.53 
22. 6 
22.34 

45. 20 .!II. 
47. 0 

45. 35 
47. 10 

46. 0 

44. 15 
47. 10 
47.40 

46. 30 
4g·4° 

J6.35 
16'45 
17· 17 
17·.39 
17. 56 
18.46 
Ig. 8 
19,4.3 

Aug. I 7 
h m 

'Jog7 16.2g 
'1,08g 20. 2 
'log2 
'1088 2 1.38 
**. 

'log5 2.3.30 
• I 086 2.3. 5g 
'10g0 
'log.3 
'log7 
' 1097 
'1102 
'10gg 
' 1104, 
'1100 

'Iogl 
'1101 
'108g 
'1088 
'log3 
'IOg2 
'1086 
'log7 
'10g6 
'1100 
'1100 
'log6 
'log2 
'1101 
'10g3 
'J 106 
'1108 
'log7 
'1103 
'log5 
' 109+ 
'1102 
' 1093 
'log7 
'logl 
'log5 
'110.3 
'Iogg 
'110.3 
' 1099 
'110.3 
'log7 
'10g8 
' 1094 •• * 
'1101 
'I101 

'Iogo 
·log2 
'log7 
'log7 
'J081 

' 1073 

'0.3362 

{
'0347.3 
·0.3350 
'0.34-2.3 

{
'034.36 
'0334-0 
'03.337 

h m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~ ~ p: ~ 
~~ ~)f 

o o 

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 wen to a considerable range of time near that which is 
recorde~. A brace denotes that at this time the curve of the Vertical Foree was dislocated, and the difference of the numbers included 
by the brace shows the amount of the displacement. . 
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s:lCP'j .~t-a 11 ~ I Beadings s:lCP'j 

iA' 
c:; ..... ~ . ~ ~ a3 oj .... '0 a3 ¢$ .S~l aj aj Readings 

f!-; E i ..cia,.. 
i~ ..=.§ 8~t~ :@~ 

of i·e -i'§ 
CP..= 0 ... 

~~ CP"= ~ ~ 1~ 
. of 

Western Thermo-
e ~ ~ . .e elr: E Thermo-

~~oi c,)E-4 "'CPo,.. .... E-4 Western .... E-4 ~cp~e 
.; j Dec1ina-

.~ ~ .... C1 'ts ~..=oCP Jr:~ me~rs. ~l ttl -:So!, ~~ ~.g ~ 8. metert. 
'SCj.o § a .... s:I~ 

eo eo ~JJ ct-o=a eo CPo Declina- 10 i'g § S f~ -;'S ~ M~ frll tion. ~a 
s:l 0 CP ~!~8 ~rIl ~~ ~~ ~rIl ..,C12 

~ll~l O~ 
2ft1~E-4 CSt; Ot; 

~i >fo Ot; tion. O~ gt~~ O~ .~ r: ~ E-4 O~ 
CP .;::"5 .... CP '" . '"' .§ ~cS 1:: !. . ,.. 

);l ~ =~!:II~ ~ ~ ~>eS ~ ~)1 ~ ~ !:II ~ ~ >cS ~ O=S' 0:; 

Aug. I 7 Aug.17 Aug.18 Aug. I 8 
II m 0 I 1/ h m h m b m 0 0 h m 0 I /I h m h m h m 0 0 

23,42 20.50. 0 20. 6 ' 1084 16. 7 20'40. 50 13,47 '11 I I . 
23.57 51. 15 *** 16.25 40. 0 14 18 '1116 
23.5g 51. 10 21. 13 'Iogo 17· 14 44. 10 14. 20 '1114 

21.23 '1088 17. 28 44· 5 15. 3 '1117 
21·4-7 'I08g 17.48 47.40 15. 15 '11I5 
22. 14 '1084- 18. 7 46. 15 15.30 '1118 

*** 18.22 47. 25 16.20 '1113 
23. 6 'log4 18.32 45'45 16,40 '1100 
23.23 'Iogi Ig. 0 44. 35 16.53 '10g8 
2.3 . .38 ' 1094 19· 19 42. 25 17. 21 '1100 

2.3,46 'log3 Ig.38 43 • .30 17. 38 '1106 
2.3.5g 'log2 Ig.56 46. 5 18. .3 '1104-

-- 20. 9 43. 15 18.36 '1115 
Aug. I 8 Aug.I8 Aug. I 8 Aug.lS 20.23 43. 25 Ig. 2 '1115 

o. 0 20.51~IO o. 0 'IOg2 O. 0 •03337 1~ 0 6.3 '0 63'8 20.26 42. 0 Ig.18 '1108 

o. 15 51.55 o. 10 'IOg2 2.58 '03344 3. 0 63'6 64'4 20.32 43. 15 Ig • .38 'u05 

0.# 57' 5 0.23 '1101 .3.55 '03332 6.· 0 64'6 65 '1 20 . .35 42. 5 20. 8 '10g2 
0.52 51_ 0 0.34 . "log4 5.33 '03250 Max. 64'6 65'8 20.38 4-.3. 5 *** 

I. 0 50.30 0·44 '10g6 6.53 '03260 g. 0 64'0 65 '8 20.54 #.30 21. 3 '10g9 
I. 7 524 0 0.54 '1088 7· Ig ~03270 18. 0 61 '8 6.3'0 21. # 45. 5· 21.43 'log7 
1.23" 52,30 I. 2 '1086 10. 2 "03225 Min. 59 -8 59'7 22.36 46.40 22.37 '108g 
1.53 4g. 15 I. 8 'log5 13. 2 '03247 21., 0 61 '2 61 '8 22.45 47·.35 *** 

*** 1.20 'log4 f03426 22. 0 61'3 61 '8 22.53 46'45 2.3. IS 'log7 
2. 15 48• 25 1.26 'log7 17· 4 '0.3265 23.· 0 61 '2 61 '7 22.5g 47. 50 (t) 

*** 1.37 ·10g.3 18.52 '03.347 23. 12 48• 10 

2.45 4g·45 *** 20. 7 '03403 23.21 4g· 5 
3.12 4g· 25 2.33 '1110 f03418 (t) 

21. I 
3.35 4g· 35 .3. 0 '1 I 1.3 ·03.3i5 - --.- ---_.- -------...- - ---
4· 0 47. 10 3.20 '1106 23.5g '03406 Aug.lg Aug.lg Aug.lg Aug.lg 

5,45 44. 50 3'47 '1117 (t) (t) o. 0 '03406 o. 0 61 '0 61 '7 
6. 7 44'45 4· 7 '1101 I. 0 20.50.25* o. 15 'log8 I. 8 '03438 I. 0 61 '2 61·q 

6.15- 43'45 *** 3. ° 49,25- 0.30 'log7 {'03437 2. 0 62'0 62 '6 
6,30 4-', 5 4. 38 'log8 5.16 44. 50 0.55 '1100 1.45 '03330 3. 0 62,'6 63'S 

6.52 40• 25 4-.53 '1105 5.28 4-3. 50 I. 0 '1104- 2.33 '03313 6. 0 6+'t 65 'I 

7. 22 43. 25 5. 4 'J 101 6.10 42.40 I. 7 '1105 4-'45 '03Z16 Max. 6+ '5 65 '2 

7· 59 #.15 5.37 '1 107 6.26 41. 5 1,45 ' 1124 7,,26 '03038 g. 0 64'5 65 '2 

8.37 43• 15 5.4-' '11 07 6.38 41• 20 2.14 '1121 g .. 20 '02887 12.0 62 '9 64'(l 

8. 47 41• 50 6. 8 '1118 7· 0 43. 0 2. 18 ' 1124 1Z·49 '03020 18. 0 61:'0 6z: '(l 

g. 13 . 4-'.30 6017 '111 I 7. 22 42. 10 2.54 '1110 13.54 '03080 Min. 58'S 58 '4 

9,25 42• 10 6.2j '1I1Z 7. 38 44· 0 3. 7 '1116 14. 16 '03083 :U. 0 59'9 61 '0 

9'42 44. 30 6'42 '1101 8. 0 43•30 4· 0 '1120 17 .. 46 '03280 22. 0 60'0 161 '0 

10. 0 43. 10 7· 8 '1116 8.26 45. 10 (t 21 .. 6 '03410 23. 0 60'7 61 'I 

10.37 46. 10 7. 22 '1115 8.35 44· 5 g. 0 '1114- 22. 16 {'03423 

10'48 45• 5 8. II '11Ig 8.58 46. 0 21. 0 ·logl· -03261 

II. 14 44. 55 8.26 '1116 g.16 45. 10 23.,5g '03257 

II. 17 45·30 g. 0 '1118 g.31 43• 35 
II. 42 #. 0 9· 29 '1122 10. 12 45• 5 
I1.5g 45• 25 9'48 '1117 10.28 46• 30 
12.26' 51, 15 10. 7 '1116 10.40 #.40 

12'40 50. 5 10.15 '1120 II. 6 44. 25 

12.5g 46. 35 .*- 11.25 45. 55 
13.32 . #,30 10,43 '1113 11·44 44. 55 

13.58 46•30 II. 0 '1120 IZ. I 45. 35 

14· Ig 45. 50 II. 10 '1118 12. 17 45• 5 

14. 53 43· 5 11.16 '1121 12.29 46. 30 
15. 8 43•35 12. 0 '1114 I 12.42 45. 20 
15 • .30 41. 0 12. II '11Ig 

I 
13. 13 52.30 

15.51 42.4° 13. 0 'I12J 13.38 4g· 5 

----~---.~-.-.. -. 

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

August 19' The P~otograp4ic trace of~';~Q~b:ontal Force Magnet was lost after 41l· 10m. 

,_. 

GREENWICH OB8RRV ATIONS, 1863. 



(cXxniii) INDICA'l'IONS, OF THE' MA.GNETOHBTERS 

s:1Q)'tS .~ ~ '"g CI3 Rea<lings 
=Q)"d s::l Q) "d ' Rell.dings 

as as '~:i~ CI3 CI3 

-5~ 
CI3 CI3 .;]~ CI3 

~~ 
.... ]~ iii CI3 

..cI.m ..cI.8 A~ 
..... ~ of .g.§ .cI'§ fa &f ~~~S ~~ !a ~~~S ~~f~ 

'i~ .~ E-4 0Q)~~ '"'1lJ~e The~- ()E-t West~ .~8 ~ Q) ~ ~ il't TheltllO- , 
Western 

t~ :::.g()~ .; ~ ~-51~ .~ ~ mete.,.. .~~ t~ i3 § Q) .; ~ ~~~~ .~ ... mete1(S. 
!=!} 

Deeliaa- .s~!la $'0 ii ..... Declina- i~ ~ ~~ ~i !rZ ~~ ~<g • ~ ~~ 
!>l":\"''oi 

irZ Q)O tU"Q~m 
!>loll"''': = Q) ~rJ) tion. ~rJ) § r:.i~ 

~= tion. ~i ~tE-4 ~~ .~ ~E-4 QI 1Il= .~ ~~ ~~ '21· ... c!i~ 'f~~8 ~~ ~6h~~ CIS .~ .... ... .... ~I>CIS 
~ o .s ;;' > cS ~ ::a ~ ~ ,~cS ~ > ~I>~ ~ ~ ~~ o~ c;~ 'o)l·, 

Aug. I 9 
I Aug. 2 0 

h m 0 I II 'h m ;h m 11 m 0 0 b m 0 I /I h m h m b m 0 e 

14'43 20:45. 30 18.56 '1108 
IS. 0 43. 35 19. 22 'Il 14 
16. 0 43. 15 20. 5 '1108 
16.22 42. 0 20.20 '1108 
16.38 43• 5 21. 0 ' 1099 
16.50 42. 30 21. 15 ' 1097 

ct) 21·49 ' 1097 
21. 0 43. 34. (t) 
--- ----- ---- - - --l- 22.52 '1082 

Aug.20 Aug.20 Aug.20 Aug.20 23.37 ' 1093 

(t) (t) o. 0 '03257 0.0 61'4 61 '8 2.3.45 ' 1093 

o. 9 20.50.10 o. 16 '1112 2,48 '03118 1. 0 61 '8 62'2 23.59 ' 1097 
o. 27 49,45 0'.30 '1109 4. 37 '02970 2. 0 62'2 63'0 ----- l-

0.f5 51.25 0·47 '11 13 7· 9 '02907 3. 0 63'0 64'0 Aug. 2 I Aug.21 
" 

Aug.2I Aug.21 

1.2:7 51.35 1. 9 '1106 9, 17 '02902 Max. 64'2 64'6 O. 0 20·49· 5 o. a '1097 o. 0 '03584 1. 0 62'4 6, '2 

1.52 50. 15 1.34 ' 1107 13.22 '02990 9· 0 63'6 64'6 0.16 49.40 0.13 "1101 1.30 '03490 3. 0 63'8 l6 .. 'C, 

2.13 51. 0 1.43 ' 1104 13.40 '02986 18. 0 60'2 61 '2 0.22 50.55 0.22 '1100 3.38 '03265 ,Max. 65'5 66'~, 

2.37 49. 25 . 2. 5 '1103 18.24 '03286 Min. 57'5 57 'J 0·43 51.45 0.32 '1105 5.30 '03062 9, 0 65'5 66'8 
3.30 47. 10 2.13 '1106 20.30 '03487 ZI. 0 59'0 60'0 0.50 52.50 0.53 '1106 7017 '02867 18, 10 62'5 6~ 'S 

4'¥ 46. 30 2.40 '1102 22.52 '03600 0.55 51.50 I. a, '1103 9· 3a '02795 Min. 60'2 60'0 
5. 23 45. 5 2.50 ' 1104 23.59 '03584 1. 0 52.20 I. 9 ' 1109 11.55 '02790 21 .. 0 6.) "9 ~3'c 
6·3.7 44. 15 2.56 '1102 1.34 52.25 1.22 '1105 12.26 '02770 

7. 13 45. 0 3.17 "1106 1.39 53. 5 1.42 '1106 15·45 '02886 

7. 51 +3'40 3.23 ' 1104 1.45 52. 5 1.51 '1101 19· 4 '03080 

8. '9 44. 15 3.37 'II05 2. 6 52. 15 2. 0 'u03 23.59 '03326 

8.37 45. 15 3.45 '1108 2.13 51.30 2.15 '1100 

9. 38 46. 0 ••• 2.48 51 . 0 2.32 '1102 
1}.52 46. 10 4. 30 '11 14 3. 0 51. 40 2.41 '1102 

12'43 45. J() 4.48 '1113 3.32 49. 30 2.51 ' 1104 
13. 3 43. 30 ••• 3.43 49.40 3 . I '11I3 
13.17 +7· 0 5.25 '1113 5.22 +5. 5 3.21 '1116 

13.27 46. 5 6. 5 '1118 5.37 45. 10 3.34 '11 07 

14· 14 44. 30 6.52 '1112 5.57 +3.30 ,4· 0 '1106 

1+44 44.40 7· 6 '1114 6.32 43• 5 4· 8 '11 12 
15.2.3 43. 10 7. 30 'IIU 7· 8 44· 0 4· 19 '1 I16 

15. .• 1-1 4-'.55 7. 57 '1113 7.45 +3.+5 4. 29 '1 112 
15.50 +3. 5 8. 8 '1l15 9. 33 45. 5 4.40 '1 II7 
15. 55 44'.35 8,49 '1113 10. 15 5.24 '1106 

" 

44. 10 
16.32 4z. 50 9· z '1116 10.30 45• 5 5.46 '1 III 

17. 34 43. 5 9· 14 '1115 II. 4 41. 55 6. 0 '1108 

18. II 42. 15 9'.39 '1117 11.14 41. 50 6. 7 '1 III 

18.22 4-'.50 9·+5' '1120 11.28 39. 25 6.23 '1112 

19' 2 43. 55 9. 55 '1118 11.43 35.30 6·47 '1 I16 

19. 15 45• 0 Jo.29 '1116 12. 7 38.25 7· 14- '11 12 

19·1,5 44.40 IZ.3+ '1118 12.30 35. 0 7. 37 '1115 

19· f5 45. 30 12.53 '1123 12.43 35.40 7.42 '1114 
20.33 44· 0 13. 9 ' 1137 12.54 38.20 7. 56 '1117 \ 

21.25 46. 25 13.+3 '1115 13. 15 40. 20 8.59 '1112 

21.37 47.45 14.48 '1117 13,42 44. 30 9.42 '1114 
22. 15 49. 15 15.35 '1113 14. 38 45. 20 10. 8 '1113 
22.26 48. 25 15.56 '1116 14. 52 44· 5 10.25 '1117 
22.37 49· 5 ••• 15. 16 45. 50 II. 1 '11 I I 
:%2.44- 51. 0 16.27 '1115 15,40 44. 35 11. I I '1 I14 
23. 5 50,40 16.34 '1117 15.55 46. 30 I 1.23 '1110 
23.20 51. 0 17. 30 '1118 16.35 45. 0 1l.36 '1113 
23.56 48. 50 18. 4- '11 14- 17· 3 47· 0 11.54 '1126 
23.59 49· 5 18.22 '1108 I 17. 24 45.45 12.53 '1110 

18.33 '1 II I I 17· 39 45. 50 ••• 
I I 

The indications are taken from the sheets of the Photographic Record, except where a.n 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 : atta.oked to a time denotes that the re~ will aprIl equally well to a considerable range of/ time near that which is 
recorded. A brace denotes that at this time the curve 0 the Vertical Force was dislocated, and the di1!'erence of the numbers included 
by the brace shows iheamount of the displacement. 
~ 



AT THE ROYAL OBSERVAroRY, GREENWICH, IN mE YEAR 1863. (cxxxix) 

4f l' .13:1 'g Q3 at .a.a'i Q3 .u Reaclings cd oS ~Q)'tS G5 I::l Q) "t1 • Q3 Beadings 

i~ ~~Is ~.~ Q)-:~~ i~ of .§ i~ 
.G)]~ Q3 s ·P"41,IJQ.> S of 

Thet'.blo- ijE-1 f~~S i~ Q)~J~ ..cI~ 
Western ~~ ; ~.J ~ 

C)f4 ,~ t~, Western ~Q)of ~ ~ Thenno-.:; .; ~ ~~8~ 
.... ,., 

meters. 
.... ,., 

.&~ .;~ ~..8 Q ~ .~ = ~ III ~ III ifJ~~ lneters. 
I=ICS Dec1ina- IrZ ~CS. i m~ ~"S§~ ~~ ~'O Declina- i~ 

~I=I~ tiCS $rIl 

""~II'i~ 
Q)rJl !!~ 1::l'S ::s S ';;j'S=~ c»112 

~,~ t~o'n. ~~ : ~l~'~ ~J 'f!~~ ~~ ~ ~. tion. .~ Jlr:i~ ~ = . .3!p.;jE-4 ... 'II:! ""~j"~ ~ft>tb t!'1 ~III CIII ~;t>g, ~t: . ,., 
,~I.~<2 )l :. .,., 

~ '"' ~ . '"' Q) 
~ ~ ~<2 ~~ e;::; )1 ~ ~ !JI:l <2 ~ =-><2 ~ ~)1 ~~ ... 

Aug.'21 Aug. 2 I Aug.22 Aug.22 
h m 0 I /I h m h m h m 0 0 h m 0 , 

" h m h m h m 0 0 

17·48 20'46. 55 13·49 ·1106 10. 3 20.43• 35 7.48 '1108 
18. I 47· 0 14·44 '1106 10. 17 43. 20 7. 55 '1 III 
18.46 50.25 14. 54 ' 1109 10.38 43. 50 8.15 ' 1099 
19· .3 51. 10 15.23 '1108 11.40 44. 50 8.26 '1105 
19·40 ,48• 30 15.40 '1111 12.32 44. 15 9· I ' 1098 
19.48 48. 55 15.52 ' 1109 13. 0 45. 25 9· 2I .1097 
20. 16 46• 55 16. I '11 13 13.24 43.45 9. 39 '1106 
20.28 46• 30 16. 8 '1 II I 13·49 46. 10 10.14 '1106 
20.43 47. 30 16. 18 '11I5 14. 13 44. 50 10.38 '1103 
20.52 46• 5 16.38 '1114 14. 38 47. 30 12.38 '1103 
21.23 46. 50 17. 25 ·1 II5 15. 4 44. 30 .13. 8 '1106 
21.48 48. 55 17. 59 .J 105 15.22 46• 15 13.32 '1105 
22. 0 48• 30 ' 18.23 '1102 15.56 42. 55 13.52 .1109 
22. II 49. 50 : 19· 0 '1 Il I 17. 27 51.50 14· 19 ' 1107 
22.21 50. 5 ,19'. 8 'II 10 17.43 51.35 14·30 '1110 
22.28 49. 25 . 19. 22 '1116 18. I 48. 20 14. 51 ' 1107 
22.58 50.30 19·47 '1 JI I 18. 13 49. 10 15.28 'JI 15 
23. 13 49. 55 1'9. 57 ' J1I 4 18·39 47. 35 16.39 '1102 

! 23.24 51. 25 20. 8 '1108 18.54 47.55 17· 2 '1100 
23.33 50.40 20.22 '1106 19· 8 45. 55 17. 38 '1105 
23,43 52.25 20.37 ' 1107 19· 17 45• 55 17'46 '1101 
23.59 50. 15 ' 20.58 '1100 19. 38 44· 5 17. 58 ' 1104 

21.38 '1097 20. 3 44. 15 18.20 '1101 
22. 8 . 1096 20. 10 45 • 0 19· 9 '1 II I 
22.24 ' 1077 '20.33 ' 44. 30 19. 28 ' 1107 
22.37 '1°77 21. 3 45. 10 19. 37 '1108 
22.55 ' 1092 21. I2 44· 0 20. 12 '1102 
~.3. 14 ' 1084 21.33 44. 35 21. I ' 1094 
23.31 ' 1093 21.52 44. 0 21.38 ' 1094 
23.38 ' 1089 2.2.25 46• 30 21·49 '1098 
23.51 ' 1092 22.45 46~ 0 22.29 '1088 
23.59 ' 1089 23.23 48'45 (t) -- - ---- 23,48 49. 30 23.29 ' 1079 

AUg.22 Aug.22 Aug.22 Aug.22 23.57 49· 5 '23.59 ' 1078 
o. 0 20'050 •• 5' o. 0 ' 1089 o. 0 '03326 I. 0 63'4 64 '2 23 .. 59 49. 10 
0.40 52. 15 O. 6 '1088 0.39 '03330 -3. 0 ~5 '1 66 'I ---- ---
1.37 52. 5 0·47 •1107 1.23 '03285 Max. 69'5 7°'0 Aug.23 Aug. 23 Aug. 23 Aug.23 
1'4~ 52.50 1.23 '1096 3. 7 ·oj218 9. 0 69'5 70 '0 o. 0 20. 49. 10 o. 0 ' 1078 o. 0 '03024 I. 0 68 '0 69.0 
2.13 53. 0 1.40 ' 1095 .3.55 '03130 Min. 63'5 63'9 0.25 50. 15 o. 7 ' 1078 0.39 '02998 Max. 73 '0 74 '0 
2.23 52. 10 1.48 '1098 6.25 '02743 21.45 65-S 67 '0 0.40 49.40 0.22 ·1081 3. 9 -02760 9· 0 72 -6 73 -2 
2. 41 52.55 1.58 '1098 8. 17 '02658 I. 0 50.&> 0 .• 1-2 'loSl 3.17 '027'20 18. 0 68'0 6gi 
2.50 54· 0 '2.45 '1114 8.39 '02657- 1.20 +9. 30 I. S ·1084- 3.26 '02720 Min. 66'0 66 '0 

3. 6 51.50 S. I '1101 10. 3 '02608 1.40 49. 55 1.21 ' 1084 4. 38 '02570 21. 0 67'2 69'0 
,3.12 52. 0 S~ 14 '1105 1~.20 '025t 1.53 49· 0 1.42 '1°92 6.59 '02465 
3.27 49. 20 S. '26 '1'0 96 15.25 '026 2. 6 49. 25 1.58 '1091 9.40 .02424 
3.38 49. 55 8.+3 '1103 17.40 '02770 2.32 48• 20 2. 9 ' 1094 12. 9 '02447 

! 4. 35 46• 50 4.40 '1108 .20.21 '02950 3. 9 48. 5 2.30 ·log2 12.50 '02446 
4·52 '03020 46. 15 2'45 '1093 20.33 '03005 I 

47· 0 4. 55 '1112 21. 4~ 4· 9 I 

5. 2 46. 15 . 5. 7 '1111 2t.53 '03060 4. 22 46• 30 3.10: ·1103 22. II '03068 
6. I 45. 5 5.17 '1114 23.59 '03024- 5. 0 45 • .30 3.23 ·1103 23.59 •03074 
7·32 4+40 5.32 '1II2 5. 12 45.45 3·fo '1099 
8. 8 43·25, 6. 4 '1112 5.38 44. 10 4. 23 ' 1107 
8.27 34. 55 6.20 ' 1109 6.48 45. 0 5.38 .1099 
8.57 40• 20 6.37 '1110 7· 0 44. 15 5'49 ·1101 

9·7 40• 30 6·47 '1108 7· II 44. 50 6. 5 '1100 
9. 16 44· 0 7· 6 '1II2 7·.14 44- 0 6'45 '11'00 
9·28 43• 55 7. 15 '1110 7· 59 44. 30 , 7· 2 ' 1099 
9.45 44.40 7. 30 '1114 8.14 43• 35 7. 13 '1100 / 

I 

",' . 
- Por the lIoriiontal and '\f erticd Forc~ increasing readings denote illcreasina forces. 

I 
.. 
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(cxl) INDICATIONS OF THE MAGNETOMETERS 

Q) Q) =4>"d Q3 =4>1 

.g~ 
Readings 

~ 
.p I·a~'i . Q) .S~~ Q) ~ 

Beadings 
'Q;]~~ ·~o (1) 

..d.§ .c.§ ~~ ~~ ~ r:; 
of .c'§ e-= l~ ,.g .§ 4>..cI ~ ~ of 

~~4>.s Thermo- .c'~ E ~·E~ .ge::; 
.~~ .~~ Joe ~ C)~ C)~ ~ 4> ~ f .~~ Thermo-

~f;S Westetn ~f;S ~4>~e ~ ~ ~~ot ~l meters. .; ~ Western .... Joe 
~ ~ 

04>oJoe 

'i~ -.;:()8. ~'O 
.... ()p" ~4'I -';:88. ~~()8. meters. 

~~ Declina- ~~ s .... § s 'is'''S§s 4> 0 ~'O Declina- c:l'O ~"'S =' s 4>'0 -"'S§S 
= 0 4> ~ifl ~!:'n ~~ ~t 

41ifl ~!:'n ~!:'n 41!:'n • ...s ~...s 

~~ tion. ~~ ~!!!";r;j~ ~~ 
() • 4> 

~~ Joe = tion. ~~ ~ !";r;j~ ~g .~!~8 olil ~41 • 4> .- 1: ~ E-I • = P:§' ~4'I 'E:~ • Joe =~ >~ 
~ 

4> ! l=.2 ~ 
1:: 4'1 • Joe l:Q~ ~ 

. 4> 

~ 
1:: 4'1 • Joe 

~ ~ ~ p,,>ce )!1 ~~ ~~ )l ~ p,l:Q tS ~~>~ ~)1 o~ 

Ang.23 Aug.23 Aug.24 Aug.24 j 
h m 0 , II h m h m h m 0 0 h m 0 I II h m b m h m 0 I 0 8.30 20.44. 30 7. 23 'Jog8 9·43 20·47· 5 g. 28 'J 127 
8.3g 43·25 7. 55 'J 103 g.57 46,20 g.52 'J J23 

8,47 43. 5 8. 8 '1101 10, 12 47: 0 10, 7 '1 124 
g.18 44. 15 8.23 '1101 10.42 46• 20 1I.Ig ' 1124 
g.37 42. 30 8,46 'Iog5 I 1.41 46'40 11·49 '1125 
g.57 43· 0 g. 0 'log5 12.52 45. 50 12. 0 '1128 

10. 13 42. 0 9·48 '1102 • •• 12.24 '1126 
10.30 42. 50 IO'49 '1102 14. 30 46. 0 13. 7 '1126 
10.41 42.45 I I. 13 ' 1104 14. 53 46. 35 13.30 ' Il24 
10.53 43,40 11.52 '1110 15.34 44. 20 14',24 ' 1124 
11.24 43. 50 12. 7 '1115 15.53 45. 50 J4· 50 ' Il27 
J J. 3g 4+ 55 J2.23 '1110 16. J I 45• 20 16.24 'Il25 
IJ.58 41. IS J4· 2O 'Jog3 16.22 47.40 16'49 '1128 
12.13 50.35 J5. I J 'Iog8 16.35 48. 0 17. 18 'J 12~ 

12.28 49' 5 15.25 'log8 16'49 46,45 17.40 '1123 
12.48 42. 30 J6.23 'J 102 17· 5 46. 15 17. 54 '1128 
13. 13 3g'4° 17· I '1103 17· 27 4g. 10 18.34 'I128 
13.2g 41. 0 17. 30 '1105 17. 58 51.30 Ig. 8 '1140 
13,43 3g.50 17. 52 '1102 18.22 50. 0 20. 2 '1133 

14· 0 3g.50 18.23 '1101 I8.3g 50. o· 20.30 'I132 
14- 12 42. 25 18.55 'Iog7 Ig. Ig 44· 5 21. 7 'J 12 J 

14·44 46. 0 Ig.5g '1100 20. 0 42• 0 21.41 'I122 
14. 52 45,40 20.41 'log7 20. Ig 42,30 21.58 'J IIg 
J5.22 46,40 21. 13 'log7 20.41 42. 25 ••• 
15.40 45. 15 21.26 'Jog4 20·47 43. 15 22. 2g 'Jll5 
16. 0 45. 50 22.24 ' 1087 21.28 45• 10 23. 0 '1117 
16. 10 44. 50 23. 2 'J088 21.32 46. 15 (t) 
17. 56 44· 5 (t) 21.45 46. 10 23.30 '1 II I 
18. 0 45. 0 22. J3 48. 25 23,47 '1117 
18. 8 44' 10 22.32 48. 30 23.5g 'II 18 
18,47 45. 30 22.56 50. 0 
18.5g 43. 15 23.37 4g· 35 
20. 0 44' 5 23.5g 51.50 
20.23 42. 20 --- ---- ---
20.46 42. 5 Ang.25 Aug.25 Aug.25 Aug.25 

22.42 44. 50 O. 0 20.51.50 0. 0 'II 18 O. 0 '03468 I. 0 65'3 66'2 
23. 13 46'40 o. 4 52. 5 O. 8 '1114 2. ,I 7 ~ '032].8 3. 0 67'3 68 '5 
23.21 48. 0 O. II 5J. IS 0.52, '1103 4.45 '02828 Max. 6g'2 70 '0 

23.5g 4g· 0 0.43 51.30 1.33 '1 I 10 6. g' '0265g g. 0 68'0 6g'0 

- ----- -----.... - - - -- 0.53 50.30 * •• g.37 ·026.~o J8. 0 62 '0 63 '1 
Aug.24 Aug.24- Aug.24 Ang.24 1.38 51. 40. 1.5g ' 1104 10.38 '026g8 Min. 5g'5 59 '2 

o. 0 2°·4g· 0 (t) o. 0 '03074 I. 0 68'5 6g '7 1.46 50. 25 2. 10 '1 log 10.57 '027°8 21. 0 61 '0 62 '0 

0.24 4g· 55 0. 25
1 ' 1104 0.57 '03067 3. 0 6g'l 70 '0 2.52 48. 5,0 2.20 '1108 13,42 '02g80 22. 0 61 '6 63 '0 

0·403 4g· 30 I. 4 '1102 2.54 '028go Max. 6g 'J 70 '0 2.58 49. 30 3. 15 'IIIS IS.15 '03530 23. 0 62'0 63 '0 

I. 0 50. 0 1.36 'J 100 3.34 '02Sgo g. 0 67'0 677 3. 4 48. 55 3.21 '112,2 20.5g '03537 
I. 31 4g· 5 1.57 '1103 6.2g: '02788 J 8. 0 62 °2 63'4 3.37 49. 15 • •• 22. 13 '03585 

••• 2.lg 'IIOS S.32 '02g05 Min. 60'2 60'0 3.54 49. 50 3.54 ' 1129 2$.5g '03516 
2.22 4g· 30 2·47 '1100 10.45: '03210 21. 0 61 'S 63'0 4. 22 48. 50 4· 8 '1128 
2.37 4S. 30 3.26 '11 15 13.59 •03367 4·44 45. 10 4· 17 '.1122 

••• 3.50 ' 1107 16. 15 '03425 4. 53 +5. 20 4. 23 '11 24 
4. 33 45. 10 4. 37 ' 1107 21.54 '03517 5. 0 44. 35 4. 35 '1110 

••• 4. 53 ' 1104 23.59 '03468 5. II 45. 30 4'45 '1108 

5'46 44. 25 5.23 'J III 5. 16 45. 0 5. J3 'J 121 
6.17 45. 20 5.+3 • J 1 I 1 5.53 46,40 5,40 'Illg 
6.50 44. 30 6. 0 '11 14 6. .3 45 . 0 5.59 '1122 

••• 6. 9 '11 I 1 6'40 44. 10 6. 8 '1115 
8,42 47· 5 6.37 'J 123 7. 22 45. 25 6.32 '1114 
9. 27 46. 25 8,46 '1 123 8. 0 45. 35 6.45 '1121 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are Inferr~ 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 precedinf and following readings. 
The Symbol : attached to a time denotes that the reading will ap~ equally weI! to a considerable lange 0 time near that which is 
recorded. A brace denotes that at this time thE' curve of the Verti Force was dislocated, and the di1ference of the numbers included 
by the brace shows the amount of the displacement. 



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

~- ~ 
r:lQ)1 

~ .s~1- 4i 4i Readings - 4i 4i r:lQ)"t:I 
4i .S ~ 14i 4i Readings .~'O i .~]~ f 

i~ $~ ~ $~al.a I: of S S S Q).cI Co> ~ .cI'§ of '5~ ~ '5~ ~~ Thermo- ~e:: 138 ~~t~ ~~ C,l~fE Thermo-Western ~ Q) 0 ~ ~Q)~~ Western MQ)'" C,lE-i . ~ :a .~ '" .~ :a ..... ~ 
meters. .~ :a .~ :a ~Jl8Q) .~ ... ri:o;g88. .~ ~ --5 C,l 8- ~-SCo>8. ~GS meters. 1=1'0 Declina- fi3~ :l~ ~ S fi3'O cto<r:l S ~~ r:I- Declina- t~ 

Cd-r:l~ r:I~ -<s § s c:s-!f1l ~rJj .... cto< = S ~rJj Q) 0 

~~ IS .~ Q)f1l CdO~Q) 

"""T';~ 
=0 Q) Q)f1l ~~ r;:.;j,.J tion. ~; ~g; ~g; tion. ~~ Srn~E-i 

«I - Q) 

~fJ 0; ~!~ Co>rn~~ 
~g, 'g, ~g; C,lrnr.;E-i 

=~ 
• Q) 

'J:: lIS .... ~'5p:~ Q) 
to.oGS t«l ~ 

.t: '5 .... 
~ 

'f'5 .... Q) >6b )l )l ~ ~~cS ~ >~ q::j :a ~ = ~~cS > ~>cS ~ <too: .... tIS O::;! o~ 0);1 o;:a 
Aug.25 Aug.25 \ Aug.26 Aug.26 Aug.26 

h m 0 I 1/ h ru b m bl m 0 0 h m 0 I " b m h m h m 0 0 8. 7 20.44. 50 7· 0 '1121 2·47 20.52.55 3.57 '1 III 17. 34 '03180 
8'49 46.35 7. II ' 1127 2.57 54· a 4. 18 '1122 23,40 {,03225 
g.30 '38.40 7· 39 ' 1124 3. I 53.10 4.40 'II 16 '02g53 
9· 41 3g'40 8. 2 '1123 3. 13 52. 5· 5·7 ' 1124 23.5g '02g50 
9. 57 37.40 8.14 '1128 3.22 50.25 5. 15 'llIg 

10. 7 3g.25 8,42 'I126 3.32 4g. 10 5.52 '1131 
10. 15 38. 0 g.15 '1135 3'49 46. 10 6.n '1131 
10.32 44.40 9·47 - ~I 128 3.55 46. 0 6.34 '1115 
10.43 .45,45 10.25 '1140 4. 15 48. 25 7· 4 ' 1124 
II. 4 40• 0 10.52 'u15 4. 23 48. 55 7. 38 '1121 
I I. 13 42.0 11.11 '1122 4. 36 47.40 7·49 '1122 
1I.28 41. 5 11.24 '1118 4·44 48,40 8. 9 '11 18 
12.23 45• 55 11.40 '1120 4·55 48. 0 8.30 '1 I 23 ••• I 1.54 '11 18 5. 0 48. 30 g. 3 '11Ig 
15.51 44 •. 55 12.28 '1124 5.17 46'40 g.lg 'II22 
17. 13 45. 30 I3.lg '1123 5'49 46'45 9·47 '1153 
17· 44 44.40 15.23 '1127 6. 0 45. 15 10. 4 '1123 
17. 53 45. 35 .I6.5g '1124 6.20 44. 50 10. 15 '112g 
18. 7 44· 0 17· 6 '1 I 25 6,42 41• 10 10.30 '1121 
18. 12 45• 20 17. 31 ' 1124 7. 15: 44· 0 10.38 'II 17 
IS. IS 44· 5 IS. II 'l12g 7. 52 44. 35 II. 0 '108S 
18.23 45. 50 IS. 58 ' 1129 8. 13 44. 20 II. 24 '1105 
18.30 44. 30 Ig.12 '1126 S.24 44. 50 I 1.52 '1108 
Ig. 0 44. 35 Ig.22 ' 1129 8.36 44. 10 12. 6 '1106 
Ig.I3 41. 25 Ig.51 'I12g 8. 48 44. 20 12. 13 '1108 
Ig.26 45.40 20.30 '1122 g. 6 41. 50 12.41 '1110 
20. 2 43• 55 20.41 '1124 9. 22 43. 0 12.5g '1106 
20. IS 44. 35 20.59 '1 IIg 9·42 40• 50 13. 15 '1106 
20.30 43. 35 21. 8 '1111 g.52 4S. 50 13.32 '1126 
20.38 44· 0 21.28 'Ill I 10. 10 42. 30 13.55 '1106 
20,45 45• 35 22. 4 '11°7 10.21 46. 5 14. 13 '1117 
20.5g 44· 0 ••• 10.2g 46. 0 15. 0 '1126 
21. 46 4g· 25 22.52 '11 13 10.42 47. 20 15.38 '1117 
21.57 49· 0 23. 9 '1121 I I. 9 37. 30 15.58 'I116 
22.18 50. 0 23.33 '1122 I I. Ig 3S.20 16. 15 'II0S 
22.28 49. 10 23.37 '1120 II.2g 40.45 16. 29 "1 lOS 

I 22.42 4g· 35 23.5g '1125 I I. 4S 42. 0 17· 0 '10g7 
22.51 48.55 12. 5 42. 5 17. 23 '1103 
23·47 50.25 12. 9 42.40 18. 9 '1106 
23.5g 51.45 12.43 40. 20 Ig.3S '1103, - ---- 13. 7 4g· 15 ••• 
Aug.26 Aug.26 Aug.26 Aug· 26 13. 14 51.15 21. 5 'log3 

o. 0 20.51,45 o. 0 '1125 o. 0 '03516 o. o 63'J 64'0 13.26 55.55 21. 17 'log3 
o. 7 51. 5 0.32 '1125 I. 2 '03+80 I.. o 63'1 647 13.55 47· 0 21. 2S 'loS8 I 
0.24 51.10 0.53 '1123 1.30 '03443 2. o 64'0 65'7 14. 21 46. 15 21.53 ' 1084 
O. 41 52.30 I. 3 '1133 3. 0 '03405 3. o 64'4 65 "7 14.43 46. 0 22. 10 '1085 
0.53 51.45 I. 9 '1128 3.26 '03363 6. o 65'1 66'0 15. I 44· <> 22.2g 'Iogo 
I. 

'-, 

54. 5 1.23 '1130 3.52 "03357 Max. 65 '1 66'0 15.52: 38.30 22.5g 'IOg2 I 
I. 8 53. 15 1.41 '1111 4.40 '03305 g. 0 65'0 66'0 ••• 23 . 9 'loS6 
-1.22 53.50 J. 51 '1120 6.3! ',03240 12. 0 65'0 66'0 16.57 42• 10 23.53 'Iogo 
1.32 51.30 2. 6 '1122 g.22 '031g5 IS. 0 64'9 66'2 17. 30 43. 0 23.5g 'log2 
1.43 51.15 2.30 ' II 49 10. I '03128 Min. 62'9 62'S • •• 
I. 45 52.25 2.41 '113g 10.59 '03120 2 I. 0 64'4 66'0 18.52 41. 10 
2. 0 52. 5 2.52 ' 1137 n.29 '03167 22. 0 64'8 65'9 ••• 
2. 8 153.30 3. 2 '1147 13.24- '031 76 23. 0 65'2 66 '1 20. 15 42. '20 
2.15 53. 0 3.32 'IOg2 13.52 '03127 20.26 43,4-0 
2.23 55.20 .3.40 ' 1097 14· 14 '03136 20.37 43. 15 
2.37 53. 0 3·47 ' 1097 15.25 '03122 20.45 44· 0 

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



(cxlii) INDICATIONS· OF THE MAGNETOM:E'mRS 

d<1l"O d<1lro Readings lif ~ as .ej~ . as ,.Sji ~ Beatings ~ ~ "; '0 ~ f! ~.m 
.... ] ~ as as Q) 

.;I'~ ~.§ e~ <1Ig ~~tg ..ct.§ 
of .§ ~.§ 8~1~ 1J~ s or 

~~r "58 uE-c Western .~ E-4 ~<11~~ .~E-I .S:!E-4 Thermo- i 8 
Western 

t)E-i ~ ~ ,~.g I 'l'hermo-

t~ 
~ <11 0 ~ 'ji :; .~ ~ ~-! ~ .... ~ 't~ ~~ 

..ct(,)<11 ~~ ~..l:l(')<11 t~ meters. meters. 
Deelina- - ... §~ .... d~ ~ g ~ ~as ~ca s ~'O car:s~ 

c::I'O Deelina.- ~'O • ~<s .. ~ <11 0 <110 <11 0 f;z;j..: ~rn -a CS ~ ~rn OJrn tion. ~rn ~!r:r048 ~rn ~on~E-4 ~rn r=r:j..s <11 00 

~i '" 'T";i t;!a o~ \!)a ~~ ·a >~ '"'fa tion. lE~ ~t~E-I ·~t8 
$.c d 

'J:: !. . ~ ·fi· ~ 0<11 .§ . ~~ 1:: .~ ~~ ~6bJ>6b 
~ o ~~ ~ <11 ~~ ~ 

~= 
~~ )t )t ~ ~ ~ ~ ~ > c;~ ~ Ci',)1 ~~ 

Aug.26 Aug. 27 
h m 0 I II h m h m h . m 0 0 h m 0 I " h m h m II 'm 0 0 

21. 0 20.+3.40 23.15 '1101 
21.43 47. 30 23.28 '1103 
21,58 48. 10 23.37 ' 1099 
22.41: 52,15 23,42 '1103 
23. 0 49. 20 23,49 '1100 
23.21 53.25 23.59 '1118 
23.33 54' 0 ; - - -- - - r--
23.59 53. 0 Aug.28 Aug.28 Ang.28 Aug.!Z8 
-------- ------ - --- o. 0 20.56.25 o. 0 'II 18 O. 0 '03162 I. 0 66'9 ~7 'I 
Aug.27 Aug.27 Aug.27 Aug.27 o. 16 57. 20 0.22 '111 I 0.26 '03137 3. 0 69'0 69 '7 

o. 0 20.53. ° o. 0 ' 1092 0, ° '02950 o. 0 65'8 66 '7 0.27 56.30 0.34 '1101 0.38 '03137 Max. 71 '8 73 '(J 

0.41 52.40 I. 8 'I1 14 I. 17 '02887 I. 0 66'5 67 '1 0.38 58.25 0·44 '1 uS 2. 8 '02980 9· 0 71 '8 73 "<l' 

1.26 54. 25 I. 30 '1114 2.33 '02770 2. 0 67 '1 68'1 0.53 58. 0 0.57 '1105 3.20 '02760 
Iii. 

0 65'4 166 '4 
I. 37 54. 10 I. 40 '1105 5.53 '02630 3. 0 67 '9 68'9 I. 0 59' 5 I. 5 '1111. 3.34 '02740 In. 62 '7 62 '2 

1.59 54. 30 1.50 '11°7 9. 13 '02576 Max. 69'0 6g'8 I. 6 57. 50 I. 9 '1102 4. 10 '02627 21, 0 64'4-165 '8 
3.52 47. 30 2.23 '1106 10. 13 '025g2 9· 0 6g'0 69 '0 I. 22 59. 20 1.28 '1°99 4. 53 '02620 
5. 19 44· 0 2.42 '1101 10.39 '02587 18. 0 64'4 65 '7 1.37 56.25 1.39 ' 1076 5.12 '02595 
5.52 43,35 ,2.50 '1105 10.59 '02600 Min. 61 '5 61 '1 1.56 55.25 1.57 '1080 5.58 '02590 

7. 30 45. 10 3.35 '1105 11.57 '02576 21. 0 63'0 64 '8 2. 7 57. 55 2. 12 '1106 6.28 '02550 
8. 14 #.50 3·47 ' 11 °7 17· 3: '02912 2.22 55.30 2.32 '1°98 7, 40 '02500 
8.51 45.45 3.55 '1 lOS 20. 10 '03244 2.33 56.30 2·47 '1106 8.50 '02397 
9· 9 '1-2. 30 4· 8 ' 1104 21. If '03320 3. 2 52.25 3. 6 '1098 9. 13 '02385 

9. 15 43. 35 4. 13 ' 1107 22.45 f03338 3.20 52. 0 3.21 'log8 g.30 '02405 

9. 28 41. 25 4. 38 ' 1107 '031 95 3.25 54. IS 3.32 '1122 10.23 '02420 
10. 10 39. 25 4. 50 '1110 23.59 '03162 3.38 51. 10 3.51 '1°95 11.22 '02470 
10. 15 39. 50 5. 13 '1108 4. II 49. 30 4· 8 ' 1094 12.25 '02465 
10.43 35. 0 5.32 '1111 4,27 50.35 4. 23 '1 I 10 13.30 '02507 
II. 7 43. 50 5.52 ' 1104 4. 32 49. 50 4. 32 '1 log 15'40 '02665 
I I. 18 42. 35 *** 4. 38 51. 40 4. 39 '1125 18'49 '03067 
II. 'J.7 +3. 20 7. 54 '1 I I I 4.46 49. 25 4. 54 '1100 20. 6 '03240 
11.39 42 . .30 8.31 '1 I 10 4. 56 49· 0 5.22 ' 1084 21. 24 '03356 
11.43 43. 0 9· 2 '1 I 18 5, 0 47· 0 5,47 '1117 23.5g '03378 
I J. 58 39.40 9. 29 '1114 5. 6 46. 55 6. I '1101 
12. 1 I 38.20 9. 39 '1117 5.21 41• 0 6. 12 '1112 
12.22 38, 0 9. 56 '1108 5.36 35. 0 6.19 '1106 
13.56 44. 35 10. 12 '1119 6. 0 44· 0 6,25 '1110 

.** 10.50 '1110 6.10 42. 55 6.38 '1107 
16. 18 46. 5 I I. 24 '1119 6.24 42.4° 6.58 '1108 

*** I 1.38 '1108 6.36 44· 5 7· 8 '1105 
18.22 43. 30 I I. 43 '1114 6·47 44· 0 7. 22 '1117 

18.27 44. IS 11.54 ' 1104 6.57 44. 35 '7. 38 '1105 

41. 30 8 +3. 15 7'46 '1 I 18 
j 

19·4° 12. '1102 7. 12 
*** 12. IS '1 112 7. 16 43.45 7. 59 '1 III 

2 I. 18 +3. 0 12.23 '1 11O 7,25 42. 30 8. 10 '1121 

22.45 51, f5 12 . .32 '1114 7. 31 43. 35 8.52 '1085 

22.50 51. 0 12.45 '1 110 7'45 44· ° g. 8 '1100 

22.59 54. 30 13.21 '11°7 7. 54 41. 25 9. 23 '1097 
23. 7 52. 0 15. 28 '1115 8. 6 47·4° g.37 ' 1107 

*** *** 8.16 42. 5 9'45 '1108 

23.30 51.30 16.54 '1114 g.22 43. 0 10. 8 '1094 
23.51 55.50 18. 17 '1108 8.32 41. 25 10.29 'logO 

23.59 56.25 Ig.39 '1101 8,48 44. 25 10.37 '1097 
21. 9 ' 1094 8.57 +3. 10 10.50 '1100 

21.38 '1108 9· 2 44. 25 II. 8 'JI 12 
22. 2 ' 1109 9·17 39. 20 11.23 '1101 
22. 13 '111 I 9· .37 41. 50 11.35 "I log 
22.32 '1101 9·47 38. 15 12.17 '1102 
22.5f 'J 110 I 10. 14 35.55 12.24 '1106 

I (t) 
The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 

they are lllferred from observations made with the telescope in the ancient manner, The Symbol··· denotes that the magnet has 
been generally in a. sta.te of a.gitation. The Sl:bol (t) denotes that the register has fa.il~ between tbe prec~ing and following readings. 
The Symbol : attached to a time denotes t at the reading will apply equally well to a considerable range of time near that which is 
recorded. A br&ce 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 ~mount of the displacement. . , ,.' . ' 



AT THE ROYA.L OllSEllVATOHV, GREENWICH, IN THE YEAR 1863. (cxliii) 

'.' , 

'~]"O .e -a 'j Q) .e-aJ eli .. ~ ~ .... . Q) Q) 

~~ 
Q) ~eadings ~ a5 .8~] Q) Q) Q) Readings 

..c:I~ \ 
Q) . ~ J.o 

Q)..c:I ~ ~ a of ..c:I'§ e~ga s Q)..4~.B a of 

llQ et:~s ~~ '£8 '£1R ~~§= ~1R Thermo-Western 
o oj f et:~= Thermo- Western ~E-t ~Q)~f 

~i-i ~ § Q) ';! oQ) .J.o '; ~ metera. 
.... J.o .~] .~ {; ~.8 t 'r; {; metera. 

:peclma- 'IJ 1~·i 
~oS~8. ~~ Declina- ...... -e~~ ~~§~ 
~~,g ~ ~- ~ 0 j~ - Seo.. § 8 ~- ='0 

1~ 
$r15 r.j~ ~~ frF.l ~r15 -~ ~ , ~r:n 

r.;~ r.;~ 
tiOD, ~i ~t~~ ~j ~~ - tion. ~:I ~ ~ '8 CS~ .~~r:z;jE-1 ~ti 'fl~~ I:d~ 

. ~ ~§ .~ t:.~. J.o 'fo .~ 

• ~I '5:: • J.o >1:10 
~ ~ 

f = . J.o ~ ~= >= 
:II o ~cS Q) >cS ~ o~ 

o =I:d 0 > ~>cS ;S;:a I o~ I::r:I ~ .... C5~ 
I ~ l>- - -" . ... 

i 
Aug.28 Aug.28 Aug'2g Aug.2g Aug.2g Aug.2g: 

h m . 0 I II h m b m b m 0 0 h m 0 l- II h m h m h m 0. 

68'.3 10.50 20.4°. ° 12.38 '1105 0. ° 20.5g.55 0.' ° °1086 00 ° '0.3.378 I. ° 67'0 
II. ° 40. 55 12.46 '1 I 12 0.21 54· ° 0, 7 '10g8 00.33 ·0334.3 3o 0' 68'g 7°'0 
11.30 4g· ° 1.3. ° '1 I 12 0.25 54·.30 0.42 ·1065 0.57 '0.3343 Max, 71 '3 72 'I 

11.46 46. 10 13. 13 '1101 0 . .30 52.55 I. 8 ·logI 1.29 '03290 g, ° 71 '0 72 °1 

11.59 47· 5 13. 17 '1103 0.46 55. ° 1. .32 '1°7.3 2. 16 '0.324° Min. 61 '5 61 ·0 

12. ~I 44,20 13.30 'Iogo 0.57 58. 10 2. 3 .1°91 3, 7 '03050 22.4° 63·5 65'0 

12. ~5 44. 50 13.42 'logo 1.37 57·4° 2. 10 '1108 4. I2 .028.48 
12. ~g 41. 35 13.52- 'log3 1.50 58.10 2.22 ·1102 5. 7 '027°5 
12·49 47. 15 14· 6 ·Iogo 2. ° 53. ° 2.37 ·11 18 5.30 '026go 
12.57 46.45 14. 23 'log8 2. 12 52.35 3. 2 01071 6. 8 '02533 
13.20 48. 55 14· 39 ·log7 2.22 20. 53. 10 3. 15 °log4 8. 16 '02447 
13.29 46. 30 14. 51 '1102 2·.37 2 I. 0. ° 3.23 '10g5 9. 12 '02365 
13.41 48. 55 15. 9 ·1106 2·47 20.56.40 3.35 °1106 12.27 ·02532 
14. 13 4g. 10 15. 18 ·10g5 2.55 55.55 3,4° ' 1104 13.30 .02637 

14·~3 48. 5 15.28 'log0 3. 4 49' 15 3,48 '11°7 15. 6 '02850 
14. 37 48, ° 15.38 'log4 3. IS 51. 5 3.54 '1106 18.56 '03388 
14. 54 44. 30 15.46 '1085 3023 47 . .30 4· 8 ' 1093 22·4° '0347 1 
15. 10 45. 5 .15.57 ·1086 

I 
3.39 52·4° 4,20 '1log 23.5g '03438 

1& .37 40• 3.5 16. 9 °1083 3·49 53,45 4. 26 '1106 
16, ° 43 • .30 16. 41 '1°9 1 3.58 51. ° 4041 °11 15 
16.13 46• 5 17· 4 'log2 4· 8 46. 50 5. 8 '1083 
16.22 45. 10 17, 9 ·log4 4. 13 48. 25 5,2g '1142 

1,6,37 46• 20 17·37 '10g3 4. 20 48 . .30 5,4° '1145 
16. 53 44.50 18. 7 '1100 4. 36 52. 15 6, 9 'log4 
1'7· 4- 45,30 18.14- '1°97 4. 58 45025 6.30 '1105 
17. IS 43. 5 18.20 '1098 5. 7 35.55 6·49 ·10g6 
1'7~~8 43.3Q 18,54 '1064-

I 
5,10 35,45 7, 5 °1100 

17. 57 4°,4° .g, 7 ' 1073 5,16 30 .. ° 7. 26 ' 1092 
*** 19· 2f '107~ 5.23 33.50 7. 52 °1104 

18, 17 43. 5 20.13 '1081 5.28 34· ° S. 8 °log7 
18,31 45.40 21.23 ' 1077 5,41 42• 5 8.20 °1120 
18.45 42. ° (t) 5.+8 44· 5 8.31 '1106 
18.58 44. 25 23. 8 .1057 5.53 43• ° 8.38 ·1115 
Ig. 13 41• 50 23.20' ' 1071 6. If 36,4° 8.53 ·1115 
Ig.~2 4°·4° 2.3.41 ·1°77 6. 18 37· ° 9,16 "log3 
Ig.36 . 44. 55 23.59 ·1086 6.27 3g.25 9. 27 ·1103 
19.42 43,4° 6.43 41. 30 9·4Z ·1104-
19.45 44.45 7· I 42•30 10. If ·1°94 
20. I 41• 55 7. 15: 44. 35 10.31 "1099 

*** 7. 31 43. 10 II. 6 '1°98 
20. 15 42• 50 7·44 44. 10 11.26 ·1105 
20.27 46. 5 8. 3 43• ° 11·47 "1106 
20. 41 46,4° 8. 15 34. 20 12.20 °log7 
20·47 45• 25 8.27 43• 30 12.53 '1105 
20.57 46• 30 . 

9· ° 45. 55 13.48 'Iogg 
21. ° ,45. 20 9· 5 44. 35 15o 8 '1101 
21 • .13 49·4° g.16 43. 30 15. 12 ·log8 
21.4° 49· 5 9. 27 41. 35 15.20 '1100 
22. 6 52.20 g.39 44,15 15.30 ·log8 
22. 17 51. 10 10.26 42. 10 16.46 ·log9 

22'48 52.45 I I. 19 45. 30 *** 
23. ° 52. ° 

11.55 45'4° 17. 54 ·log6 
23. 12 54.45 12.21 4g· a 18. 17 'log8 
23.39 57· ° 

12.33 46• 30 18.30 'log4 
23.52 55.20 J 3. 6 47. 50 18.55 '1°95 
23.59 5g.55 14 .• 18 44· 5 19·47 .1°91 

---- 14. 38 45. 30 20, 18 ' 1092 - - --- _,w 

14. 58 43. 30 20.46 ' 1089 
I 

-

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

10. 



(cxliv) INDICATIONS OF THE MAGNF.TOMETERS 

c» a;i s:lQ)pt;j a> s:lQ)pt;j a> Readings ~ ~ .a~l a> a; 
.a~l~ i~ 

Beadings 
S a · ... 'Os ~ 

,t:3.§ '''''0$ a> 
~.~ ,.cI'§ 

a 
,.cI .... ,.cI .... ~..= ~ 8 ~~ ~3 of '5~ ~~ ~i .g~ Q)~ 8 of 
~E-4 ~E-4 ~~""-;; .~E-4 ~Q)t:e ~E-4 Thermo- ~8 ~Q)e Therm.o-.; ~ Western .; ~ ~Q)~~ ~~ .; ~ .... ~ Western .... ~ l';I;cQ)o'" .; ~ .;~ 
=~ =~ ...... -tJ~~ ~-tJ 8 ~ meters. ~~ 

i~ ~~§i ~d3 Q ~ meters. = ....... ~'O =''0 Q) 0 Declina- Q) 0 .a~ ~ a Q)O ...... ~§~ s:I ...... Declina- ~~~~ ~o 
~rn ern eoo ~rZ Q)OO too Q)OO 

C!')~ tion. C!')~ § .~ 
C!')~ .~ ~ ~ E-4 ~~ 01'11 I""~ C5~ ~ = 2i~8 c'S~ ii~~ ~~ Qtl~l N~~ ~~>~ 

tion. C!')~ 
~ Q) .£! ~ • ~ Q) t:{; .~ Q) Q) Q) . . ~ 

~ ~ ~ ~ p.,::rlcS ~ ~ p.,l>cS ~ Cf.o tIS Cf.o tIS ~ ~ ~ p.,~.s ~ Q) I>cS ~~ ~::. o~ o~ I> 

Aug.2g Aug.2g Aug.30 Aug.30 
h m 0 I 1/ h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

IS. I I 20'45. 35 21. 18 ' 1091 Ig.53 20.41. 30 21.30 '1 071 
15,44 43. 35 21·47 ' 1090 20. 0 41. 5 22. 10 ' 1079 
16.24 45. 25 22. 8 ' 1094 20. 9 4 1.40 (t) 
16,45 43. 55 22·49 '1083 20.24 41.40 23.34 'Iogo 
17· 8 43. 10 (t) 20.37 43. 10 23.37 ' 1099 
17. 30 43. 30 23,47 '1086 20.5J 43. 55 23.51 ' 1104 
17. 38 42. 55 23.59 ' 1090 21. 8 45. 35 23.5g '1102 
17.43 43. 25 45. 15 

J 

21.27 
17. 51 42. 5 21.52 47·~0 
17. 57 43. 5 22. 0 47. 25 
18. 0 42. 10 22. 18 49.40 
18. 2 43. 15 22.24 48. 20 
18. Ig 41. 55 23. 2 51.45 
18.25 ·P·4° 23. 18 51.40 - -
18.31 45. 0 23.36 54, 15 
18.56 42. 20 23.+3 ,52.40 
19·24 43. 20 23.57 51. 10 
Ig.+3 42. 35 23.5g 51.25 
20.21 42• 25 -
20.30 4 1. 30 Aug.31 Aug.3] Aug.31 Aug.3] 
20.57 43. 10 o. 0 20.51. 25 O. 0 '1102 O. 0 '03340 I ... 0 66'4 67 '0 
21. 18 43.40 0.33 53. IS (t) 0.58' '03332 3. 0 67'0 68 '0 

22.56 4g·45 0·44 52. 0 I. 0 '1103- 1.30 '03310 Max. 67 '2 68 '0 

23,42 53. 10 0'49 53. 0 1.24 .] 108 (t) g. 0 66'6 68 '0 

23.51 52.55 0.56 52.15 1.42 '1100 3. 0 '03247- 18. 15 60'0 61 -8 
23.55 54· 5 1.23 54· 0 2. 2 '1 ]04 3.28 '03240 Min. 57 'I 56'8 
23.59 53.35 1.40 51. 5 2. 24 '1101 7· 39 '03050 21.0 5g'0 60'2 

--_.- ------- - ---- ,1.5g 51.25 3. II '1102 g.58 '03058 
Aug.30 Aug.30 Aug.30 Aug.30 2.31 48. 30 3.38 '1105 12.23 '031 78 

o. 0 20.53.35 o. 0 'Iogo o. 0 '03438 0.30 65'8 66'8 3. I 48. 25 3.53 '1103 13.38 '03270 
o. 7 53. 0 0.22 'log7 2. 7: '03250 Max. 72 '0 72 '8 3.58 45,40 4. 22 ' 1104 14·+3 '03402 
0.38 54.40 1.25 '1100 + 17 '02807 8. 0 71 '7 72 '7 5. 7 44· 0 4. 53 '1101 14~55 '033go 
0.46 54'40 2.45 ' 1104 5.50 '024g6 18. 0 66'4 67 '0 6. 5 +4. 25 5.27 '1102 21·49 '03628 
I. 4 54.45 4· Ig '1102 8.54 '02420 Min. 63'6 63'2 6. Ig 45. 5 5.38 '1106 23.5g '03630 
I. 28 53.35 4. 56 ,' 1107 12. 18: '02505 21. 0 65'0 66'0 6·47 +3,40 5.52 ' 1104 
].36 55. 5 5.23 "1099 17. 32 '02863 7. 58 45. 30 6.30 '1110 
1.41 53.20 5.46 ' 1099 20·47 '03167 8.32 ,45. 5 6.52 '1103 

J·49 52.45 6. 6 ' 1096 22.46 '03310 8,40 45. 30 7. 28 '1108 
3. 0 49.40 6.37 '1101 23.59 '03340 g.IO 43. 15 8. 5 '1106 
3,40 48. 35 7· Ig '1102 g.23 37. 55 8.25 '1113 
6.28: 43. 30 7. 37 ' 1099 g.38 42. 0 g. 3 '1113 
8,40 44. 10 8, 9 ' 1099 10. 5 44· 5 g.26 '1125 
8.53 42. 55 8. 17 'I ]02 ]0.27 43. 30 g.50 '1I10 
8.58 +,. 0 8.5g ']og8 I J. II 45. 30 ]0. ]4 '110] 

9·14 38. 10 9·14 ' 1109 ] I. 45 43. 50 ]0.40 '1]03 

9·43 41• 30 g.38 ' 1098 12. ]0 45. 30 II. 5 '1106 

9·46 41. 25 10. 0 '1101 12.30 44. 25 ] 1.51 'J ]05 
]0.18 +4. 5 10.38 'log7 ••• ]2. 8 .] ]07 
10.53 43• 20 10.53 '1101 14. 31 45. 0 12. 18 'H05 
II. 12 +4. 5 11. S ' 1095 ]5.22 43. 55 ••• 

(t) 11.25 'log8 15.56 45. 30 ]5. II '11 J2 
12. 0 44,35 II. +5 'log8 16. 10 44. 25 ]5.25 .] ]og 
12. 17 46• 5 12. 8 '1101 16. 19 +5.25 ]6,49 '1 II] 

13'42 43. 55 14. 54 '1101 ]6.53 +3.35 • •• 
13.53 +4. 30 Ig. 5 ']og8 17. 23 #. 5 ]8,40 '1108 
17. 23 +,.50 20.22 'log3 18. 17 43·20 20.41 'log8 
Ig. 5 42.40 20.58 '1081 

I 
19. 23 +3.50 21.30 ']097 

19·42 40. 50 21. 14 ']080 
1
20

.
23 +3. 5 22. 1,4 ·log8 

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 tbat 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 app~i equally well to a considerable range of time near that which is 
recorded. A brace denotes that at this time the curve of the Vertica Force wu dislocated, &lldthe difference of the numbers included 
by the brace shows the amount of the displaeement~ 



AT THE ROYAL OBSERVATORY~ GREENWICH, IN THE YEAR 1863, (cxlv) 

; qj .S '*] qj qj .S.a] f qj Readings qj ; .S.a] qj qj .S~] f Q) Readings 

.cI'§ ~.cI ~ ~ a 
~~ ~B S of .cI'§ f~~E .cI'§ ~.cI u :: a of 

-5~ Western uE-f ;'~;. ... r5~ .cI ..... 
Thermo-

.CI .... 
~~f~ 

.cI .... 
Thermo-~~~~ ~~~~ .~E-f uE-f Western uE-f .~ ~ ~ ~ uE-f uE-f .; ~ .; ~ ..... ~ .; ~ .~ ~ .... ~ ~~ ~ ~ .... ~ 

Declina- =..a -;oSu8, ~ 0:1 ~-Sg8, ~ ~ meters. ";;Sg~ ~ 0:1 ~ ('IS meters. 

~~ ~ ..... § a 53'0 =~ =~ Declina- =- ~~ 
... us::.. =-~o -;~::s~ ~ 0 ~. 0 $Jj !;~ ::I ~ -;~§~ ~ 0 

don. 
~oo o ~ ~rn frn ~~ ~~ ~rn ClJrIl ~~ I~~ C5~ C5§ ~L~r:.iE-f C5§ .~ ~r:.iE-f ~§ ~§ tiona ~ = o l'IJ 'E-f C5~ .~S~E-f C5~ .;:::: ~ . ~ 

~i 
. = Ogg ·a~~ ~ ::d~>fn 

~ 
~ 

~ 
1:: ~ • ~ 

CIJ >~ ~ 
1:: ~ .,.. 

I )l ~s::..t:=~ >!>~ ::a ~ ~ ~ c..~~ ~ > !>.g ~ c,., 0:1 c,., «: 
O~ o::S O~ 

Aug . .31 Aug . .31 Sept. I Sept. I 
h. m 0 I " h m h m h m 0 0 b m 0 I /I h m h m h m 0 0 

20.29 20·44· 0 22.28 '1102 17. 0 20. 4.3 . .35. 2.3. 0 '1 10.3 
20,52 43. 5 22·.37 '1100 17·.36 44· 0 (t) 
22, 10 46. 25 (t) , 17. 48 4.3, 0 23'4.3 '110.3 
22 . .30 49. 10 23 . .38 ' 1096 17,54 44· 0 2.3.59 '1105 
22·.37 '49. 50 2.3.59 '1100 18. 7 4.3·20 
2.3 . .35 50.55 18,)7 43,40 
2.3.52 50.40 18.28 42 . .35 
2.3.59 51.10 18, .32 43. 0 

--- ---- ------- 18'43 41• 10 
Septo 1 Sept. I Sept, I Sept. I 18.51 42• 55 

O. 0 20.51. 10 O. 0 '1100 O. 0 '03630 I. 0 61 '7 62 '4 18.57 41. 20 
O. 7 51 . .35 1,4.3 '11 16 2. 17: '0.3518 3. 0 6.3 '6 64'9 19· 2 42,30 
0.58 52. 0 2. 16 '1116 5.21 ' '0.3046 Max, 66'2 67'0 19· 7 42. 0 
I. 58 50 • .30 2.41 '1125 6'40 '02842 9· 0 66'0 67'0 I g. 13 43. 0 
2. 7 49.40 2.50 '1121 8. 8 '02702 18. 0 62'0 6.3'0 19·27 42, 15 
2,20 49. 30 3.' 6 '1120 1 I. 43 ' 02698 Min. 60'0 59'6 19,.34 +3 . .30 
2 . .30 50.25 3. 18 . 112 I 1.3 . 2 '027.36 2 I. 0 61 '0 62'0 19'4.3 42.45 
2·.39 49. 20 3·.37 'II 16 18.20 . '0.3125 22. 0 61 '0 62 '0 19. 57 42• 50 
2.5.3 48 . .30 .3.50 '1118 (t) 23. 0 61 '6 62'5 20. I 42. IS 

.3. 7 48. 55 4. 20 ' 1109 2X. 0 '03322* 20. S 4.3·.35 
3,19 47. 55 4·.32 '1112 2.3 . .38 '03363, 20.31 44· 0 
3.39 48• 0 5. 9 '1108 23.59 '0.3363 20.40 45• 5 
3.56 47. 20 5,40 '1113 20'47 44· 0 
4,11 46. 5 5.57 '1110 20.52 44.40 
5, 13 39. 55 6.22 '1117 21. 6 44. 10 
5.28 45'45 , 6,39 '1114 21 . .30 44. 35 
5'45 44,30 6.59 'II 17 22, 20 47, 0 
6. I 44,55 7, 1.7 'I II3 2.3.59 51, .35 
6. 8 45. 25 8. 9 'II 16 ---.- ----... - ---
6.26 44,40 8 . .30 '110.3 Sept. 2 Sept. 2 Sept. 2 Sept. 2 
7, 6 44. 55 9. 10 '1 I 10 O. 0 20.51.35 o. 0 '1105 0, 0 '03363 o. 0 62 '0 63'0 
7, n 44. 20 9. 22 '1114 O. 41 53. 0 0.22 '1108 1.59 '0.3342 I,. 0 62'4 6.3'3 
8, 2 44, 5 9.45 '1106 I. 5 51.55 0·.37 '1108 .3'46 '03262 2. a 6.3'0 64'0 
8.38 39. 35 (t) 1.23 52, 0 0·47 '1111 5.20 '031 96 3. a 63'0 64 '2 

9· 6 43. 10 I I. 15 '1118 1.43 50.55 I. 12 '1105 5,40 '031 90 6 .. 0 64'3 65'0 
9. 13 42. 15 II. 28 '1123 1.58 51. 5 2. 8 ' 1109 8. 6: '03135 Max. 64'3 65'0 
9· 19 43, 0 11.53 '1114 2.13 49. 50 2.20 '1105 10.24 '031.38 9· 0 63 '7 64'9 
9. 26 42. 15 12. 17 ' 1124 , 2. 24 50. a 2.34 '1110 1.3.39 '0.3230 12. a 6.3'0 64'0 
g.3I 42'40 12.50 '1121 2.53 48. 25 2,57 '1106 17'43 : '03430 18.10 61 '9 63'0 
9.42 42 . .15 13, 0 '1116 .3. 8 49,,5 .3, 10 OIl 10 20. 1.3 '03512 Min. 60'1 59'9 
g.52 43. 5 14· Ig ' 1107 3'45 47· 0 3.54 ' 1107 21.50 '0.3500 2 I. a 61 '8 62 '1 

10. IS' 44· 0 14. 57 '1110 4,24 47. IS 4,20 'II 16 23,5g '03405 22, 0 62 '7 63'1 
10.22 43. 30 IS. 10 '1110 4. 58 46. 10 4·.37 '1115 23. a 63'3 63'6 
IO.2g ff· 5 15.34 '1114 5.16 42. 0 4'49 '1118 
10 .. 55 43.+5 16, 5 '1114 5.38' 44, 10 5. 4 '1 I 14 
II. 7 44. 25 16.54 ' 1107 6.22 4.3·.30 5. 8 '11 16 
11.18 42. 55 17. 37 'I log 6.5& 45,20 5.19 '1106 
12. 15 41 • .30 18. 4 '1106 7. 2.3 44,55 5,41 '1 I 12 
12 . .34 44'40 18 • .36 '110.3 7. 59 42. 0 5.51 ' IIQ7 
12.53 +3. 0 18,45 " 105 8 . .35 44. 10 6 .. 24. '110.3 
1.3.29 41. 55 Ig. 9 ' 1104 8.50 ' 45. 0 6·44 '1111 . 
13. 41 43 . .30 20. 6 ' 1095 g. I 43. 10 6.53 '1 I 10 
14·21 41• 55 20 . .30 'log3 9. 33 44· 0 7. 12 '1114 
14'42 43. 50 20 • .38 ' 1096 9. 53 39.45 7·44 • I I II 

10-

15.28 43. 15 20.45 'log4 10. 5 4 1. 55 8. 8 '11 14 
15'43 44. 20 21. 8 '10g5 

I 

10. 17 41. 35 8. 22 '1112 
16. 8 43 • .30 21 • .30 'log8 10·.37 44· 0 8.5.3 '1114 
16.29 44. 15 22. 4 'log8 II. 2 43. 25 9·27 '1122 

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

. 
GREENWICH OBSERVATIONS, 1863 • T 



(cxlvi) INDICATIONS OF THE MAGNETOMETERS 

~ ~ 
I=ICI.lrc 

~ .s~N ~ ~ Readings q) as 1=I~'1:I .El-a rg <IS as Readings 
.§ S .;]~ ~ S ,J:lo'"' S of S a .; '0 ~ ~ .d'~ CI.l,J:l"t) ~ .§ of 

~E-i ~8 ~~~.a ~~ ~~t:.s ,J:l ..... 
Thermo-

.d ..... ,..c::I ..... efCl.lE ~~t~ ir-t Therm~-Western ~~~e '"' CI.l c<l oE-i oE-i Western 
oE-i ~CI.l~e oE-i 

..... '"' ..... '"' ~~g~ ..... ~ ..... ~ ..... ,.. ..... ~ ~.gg~ .~ ~ -meters. 
~ "" Deelina- ~ "" ~ .... g~ ~ c<l ~ "" meters. ~ "" ~ c<l ~.~ o~ ~~ 
§'O §'O §'O ~~ ~,~ 1=1-

~~ Declina- 1=1'0 'E~~S· -;'a§~ ~'O ........ ::s S CI.l ° 
f« ;;1· ., ~oo CI.l0 

CI.loo CI.l oo 1=1 0 CI.l CI.l oo CI.lOO ~CI.l CI.loo ~~ .~~ 
'"' 1=1 tion. ~ 1=1 ~rD~E-i ~ 1=1 .~.rs Fl E-i ~ 1=1 1=1 ~ CI.l ~~ tion. 

,.. I:::l 

1·25~~ .~ rD ~E-4 ~I=I 
C;)«$ ~"" .~ i . ~ C!;)c<l 1:: '"' • ~ C!;)"" ~bO>~ C;lc<l C!;)~ 1:: i .,.. c!;)"" 

~J ~i CI.l CI.l CI.l 
~ ~>CS 

CI.l CI.l CI.l CI.l 

~ ~ ~ ~lI::.s ~ ~ .... "" .... ~ ~ ~ ~ ~1Il cS ~ > ~l>cS ~ O~ 0 

Sept. 21 Sept. 3 
I 

Sept. 2 Sept. 3 
h m 0 I /I h m h m h m 0 0 h m 0 I 1/ h m h m b m 0 0 

I I. 14 20·44· 5 g.38 '1120 g.30 20'44.45 6.10 '1104 
11.38 42. 25 10. 6 '1128 g.53 44· 5 6.2g '1110 

11.45 42.45 io.23 '1117 10. 0 44.40 7. 20 ' 1104 
11.55 42. 15 10.58 . 11 I I I 10. 1 I 43. 30 7. 38 '1111 
12. 16 43. 15 I I. 13 '1 I 13 

I 

10.3g 43. 10 8. 15 '1106 
13. 8 45. 10 I I. 3g '1 log 10.54 44· 0 8,47 ' 1107 
13. 15 46. 5 12.36 ' 1107 II. 8 43.45 g. 9 '1103 
13.2g 46. 0 13.22 '1115 II. 45 44. 10 9'47 '1108 

13,43 44. 25 13.38 '1116 I 1.58 +3. 30 10. 5 '1104-

14· 9 43. 30 14. 38 '1108 12.27 44· 0 10. 26 '1101 

14. 18 42. 25 14. 50 '1 log 12.35 43. 15 10.48 '1104, 
14. 23 43. 10 15. 0 ' 1107 12.57 43. 20 II. 58 '1104-

14.40 42. 20 *** 13. 7 44. 10 12. 8 '1106 

14.48 41. 10 15,42 '1108 13.34 43. 10 12.38 '1103 

14. 56 43. 5 15.58 '1105 13.57 43.40 13. 9 '110'5 
15. 7 42.40 16.3g '1110 14. 15 43. 20 13.2g '1103 
15.30 44. 20 16.57 '1108 15.21 44· 0 13,45 '1103 

15,40 43. 25 17· 6 '1 110 15.31 43. 10 14- 0 '1106 
16.15 45. 5 17. 54 '1 107 15.46 43.45 14· 39 '1106 

17· 3 43. 10 18,48 '1105 17. 36 42. 15 15. 2 ' 1104 
17. 36 42 • 55 18.55 ' 1104 17. 50 41• 0 15 • .31 '1104-

17·49 42. 0 Ig. 6 ' 1104 18.38 43. 5 16.23 '1105 

17. 56 42. 20 Ig.23 '1102 *** 17. 56 '1101 

18.3g 40. 0 19·45 '1101 Ig, 18 40. 10 *** 
18·49 41• 30 20. 15 'log8 Ig.28 41. 35 Ig.22 '1101 
18.5g 40, 10 21. 7 '1103 Ig.37 40• 20 Ig.52 'Iog6 

Ig. 8 4 1. 20 22. 7 '1101 19'47 41.40 20.38 'log3 
Ig.31 3g.35 22.5g '1103 Ig.55 40, 0 20.50 'log4 
20. 13 42• 0 23.21 ' 1104 20.24 41,25 21.28 '1088 
20.55 42,30 23,41 ' 1107 20.40 41. 10 21.43 'log6 
21.56 47. 25 23.5g '1106 21.23 46• 0 21.53 'log5 
22. 2 47· 5 *** 22. 8 '1086 

23. 13 51, 0 21.30 44. 55 23. 9 '1106 
23,23 So. 10 22.43 51, 0 23,45 "log7 
23.35 51. 0 22.53 : 53. 5 23.5g 'log8 

23.59 50.50 23.33 '54. 50 
-~ ------- ------- 23.5g 53. 25 

Sept. 3/ Sept. 3 Sept, 3 Sept. 3 -- - ---
o. 0 ,20. So. 40 o. 0 '1106 o. 0 '03405 o. 0 64 '1 64'2 Sept. 4 Sept. 4 Sept. 4 Sept. 4 

0.12 51. 10 0.31 '1113 2.37: '03132 I. Q 65 '1 65'4 O. 0 20~53.25 o. 0 'log8 o. 0 '03180 I. 0 65'9 66 '1 

0.24 53. 0 0.46 ' '1108 4·49: '02738 2. 0 66'2 66'7 I, 9 53.35 O. 12 '1102 0.48 '03165 3. 0 66'2 67 '0 

0.4-2 50.-40 I. 9 '1108 5,4-2 '0261 7 3. 0 67 '2 67'4 1.32 ! 51. 0 0.28 '1103 3.38 '0297° Max. 66'S 68 '0 

51. 25 1.24 'II 12 9. 22 '02576 Max, 68'S 6g '2 *** 0.52 '1 110 5·+9 '029°9 9· 0 66'0 68 '0 
0·47 
I. 0 50.30 I. 42 '1108 II. 14- '02620 9 .. ° 68'0 68 '2 2.28 '4g· IO I. 7 '1121 7. 36 '02847 18. 0 60'0 61 '0 

I. 49 50. 0 1.53 '1 II I 15.20: '02 703 18. 0 64'3 65'5 2.42 4g· 30 1.37 '1108 8. So. '02838 Min. 57'3 56'9 

2.33 47. 55 2. 8 • I I I I 19, 1 '02&82 Min. 61 '8 62 'I *** 2. 2 '1106 13. 2 ·03038 n. 0 59'0 60 'Q 

2.+3 48. 30 2.38 ' 1107 20.34- '03050 21. 0 63·2 64.0 3.20 47. 35 2.36 '1106 15.17 '0.3258 

3. 17 51.35 2·47 '1 I 10 21. 6 '03077 3,47 47. 35 2.3g '1108 17- 43 '03542 

3.52 46. 55 3. 26 'I II 2 21. 17 '03II7 4. 33 45. 0 *** 20.12 . '03620 

4. 15 47· 5, *** 2.3,59 '031 So 5. 3 : 44-. 35 3.17 '1105 {,o.3637 
4. 38 45. 55 4· 2 '1101 6. 2 45• 30 3.35 ' 1104 22. 14- ·0.3+60 
5. 8 I 46. 30 4. 30 '1106 6.16 45. 10 3.53 '1112 23.59 '03405 
6. 16 I 44· 5 4·47 '1102 6.32 46, 5 4. 13 ' 1104 

7· 2 46. 0 5. 0 '1102 7- 10 45. 56 4. 26 '1103 

7. 31 40. 20 5. 9 ' 1107 7'46 3g.25 4. 50 ' 1097 
8.23 45. 0 5.35 'I log 8. 6 40. 30 5. 2 '1100 
g. 0 45. 30 5.52 '1103 8'40 40• 5 5.15 '1100 
g. 8 44. 25 5.55 '1106 g. 0 43. 15 5.29 '1106 

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 precedin, and following readings, 
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range 0 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 aIJlount of the displacement. 



AT THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1863. (cxlvii) 

IV G3 .S -a] G3 ~ 
~<lJ"O 

~ Readings ~ I G3 =<lJ"O 
~ 

=<lJ't:S ~ Readings 
-r-4 '0 ~ oS .~]~ ~ .~ '0 ~ tV 

S S ~~ ~ ~ ~-;~3 .~ of .~ a .~ <lJ..r= ~ ~ ..r=.e of 
~8 ~~ ~~t~ .g8 ~ E-1. 'rhermo· ~E-1 ~E=i ~~~.a ~E-1 ~~t~ .~E-1 'l'hermo-

Western ~.8 g ,t ~ (p .... ~ Western ri:]~f! 
]~ .~~ .~~ ~-sgt .~ ~ meters. 

....... .• ~ .~ ~ o (p 0 '"' ~~ meters. ~o:s ~ .... ~~ ~.;3C)8. 
Declina.- = 0 i:§S- = 0 

=~ ~~ =- Declina- j:l'O ~'O ~~§S !~ ~J3 ~m ~oo ..... ~::IS ~..,l ~'i ~J3 ~m 
......... ::I S 

~i ' § 0 '8 .~5~8 
(p = 0 <II (pm 

.~~~~ ~~ 
'"' = tion. ~; ~! ... = <lJ ... = tion . ... = ~Ul~~ ... = C!)~ C!)~ N~~ ~~ ~ ~o ~6b C!)~ C!)~ 'E: "5~ ,.. C!)~ ~fo > ~( . § ~ ~ t: ~ .... 1: t;; .... 

)1 ~ > A.>~ ~ ..... o:s ~~ ~ )1 >~>~ ~ ..... ~ ..... ~ 
~ A. t.:; O~ ~ A. .£ O~ O~ 

I-

I Sept. 4 Sept. 4 Sept. 5 Sept. 5 Sept. 5 Sept. 5 
h m 0 I 1/ h. m h m h m 0 0 h m 0 I 1/ h m 

'1103 
h m h m 0 0 

9' 3 20. '4-2. I 5 5,47 ' 1104 0.46 20.5I.3c 0.36 3.59 '03097 Max. 64-'0 64'c 

9. 33 45o 0 6.17 '1110 I. 23 51.50 I. 10 ' 1107 7·47: '02998 g. 0 63'0 63 ·f 
10. 40 45• 35 6.27 ' 1107 1.53 51. 15 1.28 '1105 10.40 '03060 Min. 54'8 54 '2 

10.58 44. 50 6.38 '1 II I 2'48 48. 50 1.55 '1108 (t) 22.50 56'5 56 .~ 
I 1.22 46• 35 6.55 'Il 12 3. I 48,40 2. 4 '1107 22.27 '03620 
I 1.36 45• 15 7- 4 '1115 4' 0 46. 50 3.28 . I I I I 23.27 '03646 
11.45 45. 50 7. 27 '1110 4·49 46. 15 3.56 '1114 23.59 '03641 
12. 0 45. 10 7·+4 'I1I2 5. 0 46. 30 4. 52 '11 17 
12. IS 46. 50 7. 59 '1108 5. 10 45. IS 5. 2 '1119 
12.41 44. 55 8.23 'Il 17 6.20 45. 25 5. 12 '1 I 14 
12.57 42• 0 8'42 '1104- I 6.39 43.40 5.25 'III9 
13.31 43. 50 8,48 '1105 I 

I 7. 18 43. IS 5.46 °1 II6 
13.56 42. 25 9;18 '1102 7. 31 44· 5 6. 6 '1 II9 
14. I I 44· 5 g.35 '1103 7.41 43. 10 6. 17 '1119 
14. 28 43. 0 10.13 '1 I 10 7045 43,45 6.51 '1121 
14. 52 44. 35 10;22 '1108 7. 54 42. 10 7. 16 'II 17 
15. 7 44. 25 10 . .32 '1 I 10 8.10 43. 20 7. 32 '1 II8 
15.48 45,40 1.1. 8 '1108 8.20 43. 0 (t) 
16. I 43 . .30 II.21 '1112 8,38 43. 15 9, 0 '1115* 
16. 7 44.40 II . .38 '1 I I I I (tJ 22·.37 ' 1099 
16.22 45'40 11.50 '1 II3 I g. 0 40 . .33* 22.45 '1101 
16.38 44· 0 12. 7 '1 I 10 22.30 48 . .35 22.57 'Iog3 
16'49 44. 35 12. 15 'II 15 22.45 50.40 23.26 '1102 
16.58 43. 30 12'40 '1120 22.54 49. 20 '23.46 '1°99 
17. 24 42.40 13. 16 '1110 22.57 50.35 23.59 '1102 
17. 37 42. 50 13 . .38 '1 1I2 23,44 53. 0 
17. 53 41.45 14' 0 ' 1109 23.52 54r 0 
18. 15 43• 15 14' 9 '1114 23.59 53.25. 
18.30 43. 0 14. 29 '1 I I I -------- --- ---_. --I-
18. 42 44. 25 14. 50 '1I'16 Sept. 6 Sept. 6 Sept06 Sept. 6 
18.57 42. 55 IS. 8 '11 IS O. 0 20.53.25 o. 0 '1102 O. 0 '03641 Max. 6.3'5 64'8 
19· 6 43. 20 15.27 ' 1107 0.23 52. 0 0.22 '1102 2.22 : '03500 9. 0 63'0 64 '8 
19. 30 41. 30 J.5·47 '1 I I I 0·49 52.50 0.53 . I I I I 6 .... 41 '02850 IS . .3o 60'0 61 ·c 
19. 37 42. 25 16. 0 '1 log I. IS 51.15 I. II '1 I 10 10.20: '02796 Min. 5g'2 5g '0 

I9· 5S 41• 50 16.20 ·1 I16 1.5S 49. 15 1.24 '1 1I3 14. IS '02g00 21. 0 60'6 61 ·0 

20.20 42. 15 16.28 '1 I15 2. 5 50. 0 1.55 . I I I I 18.51 : '03110 
200 44 41.40 16.54 '1 I14 2.20 50. 10 2. 10 'I1 15 23.59 '02g65 
21. 3 42. 10 17· 5 '1117 2. 41: 48• 35 2.24 'I1 16 

*** 17. 23 '1116 2.59 48. 50 2·44 '1113 
22.23 48. 30 IS. 12 ' 1104 3. 9 48. 5 3. 3 ·I1IS 
22.53 4g· 5 19· 0 '1 1I2 3.38 46. 35 .3. 16 'I1 IS 
23.17 49. 50 19. 12 '1110 5. 8 44. 30 4· 14 '1 I 12 
23.24 51. 10 21. 4 ' 1107 6.23 43. 35 4. 30 '11I5 
2.3,43 50. 10 21.22 '1 I 10 i 7· 5 45. 5 4.45 "III4 
23.53 51.50 21.30 '1106 

I 
7. 26 43. 20 5. I '1117 

23.59 51.30 *** 8. 2 45. 30 5. 27 '11lS 
22. 9 °1104 8.16 44. 25 5.50 '1 121 
22.22 '1105 8.58 45. 25 6.13 '1116 
22.34 '1102 9'40 44. 55 6.28 'J II6 

22·47 • II 03 9. 52 46. 25 7. I I '1119 
22.50 'log9 10. 18 45. 15 7. 32 '1123 

23.27 '1101 12. .3 45. 5 7.48 '1 121 

2.3,43 ' 1097 13.23 44. 30 8. 8 . I 121 

23.59 '1100 1.3.34 44. 55 9· 3 '11 15 

- ---- ------- 13.52 44. 30 9. 34 '1116 
Sept" 5 Sept. 5 Sept. 5 Sept. 5 14· 0 46. 0 9.45 "I 1I9 

O. 0 20.51.30 o. 0 ·1100 O. 0 '0.3405 I. 0 62'5 62·9 14. 26 43. IS 9. 57 '1 1I6 
0.24 52. 0.25 '1097 1.33 '03303 3. 0 64 '0

1

64 '0 15. 5 44· 0 10.23 '1 1I5 . 
0 

For the Horizontal and Vertical Forces, increasing rea.dings denote increasing forces. 

SeptemberS. 'The Photographic Traces fur the three Magnetometers were partially lost, owing to a, faiRre of gas. 

T2 



(cxlviii) INDICATIONS OF THE MAGNETOMETERS 

0) ~ 
s:lG)pO 

cU 
s:lG)pO 0) Readings aj aj .S -a'i . aj .S~~ ~ aj Readings 

S S .;]~ ~ S 
.~ ~ ~ cP s or .§ .§ 8..cl (j ~ .§ ....... ~.§ of G),J:l ~ ~ 8~ ~E 

~~ 
,.d .... ~~2::.a .gH ~~t~ ~~ -5E-t ~E-! "'~t.a ~E-! Thermo-

Western 
oE-c Thermo- Western ~ G) J:: ~ oE-! .... ... .... ... ~Q)~f ..... ... oG)o ... ..... ... . ....... . ....... ~G)of ..... ... 

~-Sg~ 
. ...... 

meters • 
~ <"I ~ '" ~-5g~ ~ '" ~o:Sg~ ~ «I meters. ~ '" ~ '" _..cloG) 

I:: '" I:: «I 
s:l'O Declina- s:l'O s:l'O s:lO s:l'O Declina- ='0 .s .... §~ ='0 ='0 
$rn $rn ='O:s~ $rn 'a'S :s ~ :E Ul ~i ~~ i

l 
Q)Ul ~rn =.... S ~Ul -.;'O=§ $rn ~...; ~t ... = tion. ... = ~.5 'E-! ... = . .3 !S ~ E-t ... = 2:: c:: tion. ... = o 0 .~ ... = . .3 ~~E-! ... = ~~ O~ 0«1 ....... ~ 0", 0«1 • c:: • = C)«I C)'" .~ ~~ '0 ~ C)'" >~ G) ... tIS .... G) ... ....... Q) ~ bJ) > ~l G) 

~ 
... «I .... ... '" .... ~ 

tiC 

~ ~ ~ ~~cS ~ > g,>.s ::a ~ ~ ~~cS ~ > ~>cS .... '" .... '" .... O::a O~ O~ O~ i 
Sept. 6 Sept.6 t Sept. 8 Sept. 8 Sept. 8 Sept.S I 

I 
h m 0 I /I h m h m h m 0 0 

I 
b m 0 I /I h m h m II m 0 0 

16. I 20.42. 55 10.38 '1118 o. 0 20.50.50 o. 0 '1118 o. 0 '03670 I. 0 5g'3 5g'8 

16'40 44. 35 II. 0 '1117 t O •• 32 51'45 0.23 '1120 I. 2 I '03645 3. 0 61 '5 61 7 
t 

17· 27 42. 25 13.10 '11 16 I 0.48 52. 15 0.36 '1117 3 . .3 '03515 Max. 63'4 63'9 
17. 38 43. 0 13.35 • I II 8 

I 
0.58 51.50 0'47 '1 124 5.29 '0321 4 g. 0 63'4 63'9 

17. 51 4 1. 45 13'48 ' 1124 1.25 53. 5 1. 0 '1116 7. 25 '03°46 18.' 0 59'9 61 '0 
Ig.57 4 1. 25 14. 23 'IlIg 1.3g 52.40 I. 47 '1 124 7. 38 "03°40 Min. 58'0 57~8 
21. 23 44· 5 15.26 '1122 I. 45 53.30 I. 56 · 112 I 8. 10 '02950 21. 0 5g'2 60 ·c 
21.33 45. 0 16. 10 '1 u8 1.53 51.55 2. 7 '11 27 8.37 '02925 22. 0 5g'4 60'2 
23.24 51.35 16'45 '1123 2. I 53.25 2. 15 '1 120 g.36 '028 72 23. 0 60'0 61 '0 
23.38 51. 15 17·44 '11 16 2. 8 52.35 2.26 '1130 14' 2: '02941 

23'48 52.30 18'47 'J 115 I 2.20 53. 5 2.36 '1122 18.57 '03163 
23.5g 52'40 20.54 '1105 2.25 54' 10 2. 40 '1128 22.23 '03300 

21. S '1103 2.32 52.50 2.54 'l12g 23.2l '03300 
21. 47 '1105 2.38 54' 0 3. 0 ' 1139 23.5g '032'83 
22. IS '1102 2.48 54. 30 3.lg '1117 
22.3g '1103 2.53 53.30 *** 
23'47 'Iog8 2.57 55,35 3'40 '1114 

. 23.5g '1100 3. 4 54' 0 3.54 '11 Ig 

-----_.- ---. ---- --- ---- 3.25 5z.15 4· 4 '1119 
Sept. 7 Sept. 7 Sept. 7 Sept. 7 3.28 52.50 4· 7 '1116 
o. 0 20.52'40 o. 0 '1100 0, 0 '02g65 I. 0 63'0 63'4 3.35 52, 0 4. 26 '11 16 

0'43 51.55 o. 14 '1100 2. 9 '02785 3. 0 64'4 65'0 3.54 54. 50 4. 33 '1105 
I. 22 51. 45 0'46 'log8 {'02776 Max. 65'6 66'3 *** 4. 52 '1110 

2,36 2. 8 49'40 I, 9 '1101 '02830 9· 0 65'0 66'0 4. 23 54. 30 5. 4 ' 1097 
4. 38 44. 30 1.24 '1106 3,21 '02 760 18.20 58'9 59'5 4. 27: 54. 20 5.22 ' 1121 
6.28 +3. 35 I.5g '1103 9· 9: '02644 Min. 557 55'4 4.46 52.20 5.31 '1114. 
8.37 45. 20 2,32 '1106 14· 4 1 '02g80 2 I. 0 57'4 58'0 5. 0 4g. ,30 5,54 '11 17 

10. II 43. 50 3, 5 ' 1107 Ig.37 '03618 5. 18 49. 30 6. I '11 [2 
**. 3.18 '1105 21.23 '03661 

I 
5.26 47. 30 6. 9 '1 Il6 

15.30 44.40 3'41 ' 1107 23.59 '03670 5.52 48. 0 6.38 '1111 
15.52 43,55 4. 38 ' 1107 6. 0 46'40 6.5.3 'log3 
16'44 44'45 5, 5 '1111 6. Ig 46'45 7· 9 • I I 13 
17. 15 47,30 5.22 • I I I I 6.2g ; 46. 5 7. 12 '1log 
17. 56 46, 0 5.52 '1 I 12 6,40 48. 10 7, 15 '1113 
18.27 43. 5 8. 6 '1110 6.48 45. 15 7. 23 '1102 
18.53 4 1. 45 8.53 '1 I 10 7· 2 3g.35 7. 35 '1 I1g 
Ig.15 42. 10 9. 10 'II 14- 7· 9 41. 10 7. 52 · I I 18 
20. 0 4 1. 25 9. 23 '1113 7· Ig 40. 30 8. 0 '1105 
20.40 42• 0 10.25 'II 12 7. 32 35. 10 8. 17 '1100 
20.56 .p.50 10'46 '1114 7.43 38. 0 8. 26 '1105 
2 I. 3 41. 55 I I. 20 '1114 7. 52 38. 10 g.16 '11 13 
22. 2 45• 5 14. 38 '1117 8. 2 43. 5 g.35 · I I I I 
22. Ig 46. 25 15. 15 · I 12 I 8. 25 41. 0 II. 3 '1114 
22.32 48. 5 15,44 • I 120 

! 
8.5g 44. 15 11.39 '11 12 

22'45 47. 35 15.52 '1121 g.35 45. JO 11.53 • I I 13 
23. 8 49. 15 16.20 'I I 18 g.55 44. 55 13. 12 °1 I13 
23. 15 49· 0 17. II '1117 10.3g 45. 30 13,41 'IlIg 
23.59 50.50 17. 22 'IIZO 13. 18 44. 20 14· 17 '1 lIS 

17. 39 '1121 13.32 44. 50 14'48 '1 1I8 
18. 8 °11 18 13.57 44. 30 IS. 18 '1118 
18.59 '11 18 14· 14 43. 30 15.38 .( lIS 
20.53 01105 14. 27 46o 0 16. 0 '1120 
22.15 '1 110 14.42 45. 10 16. 9 '1 I 16 
22.28 'II 14 14'47 46o 0 16.32 '1 I 19 
22'47 '1 II I 14. 56 44. 30 .6.55 '1 lIS 
23. 2 '11 14 15. 7 44. 35 17. 15 '11Ig 
23. 12 '11 12 15.30 43. 0 17 38 '1 I Ig 
23.5g '1 J 18 15. 41 43. 30 ••• 

- --'---1 I ._------I I 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are lllferred 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 re~ing~, 
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that ~hlCh IS 

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



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR ]868. (cxlix) 

~curc ~~rc Readings 
~CU'1:l j;:lCUrc 

cU q). .;] ~ q) q) .... ]~ ~ cU cU aj .;]~ ~ cU .... ]~ ~ aj Readings 

a a ~~. ~B .:=,§ ~~~.e a of .:=.§ e ~~~.e .:=.§ ..=.§ of 

-5E=i .:= .... 
o cu t:: e .:= ..... Thermo- -58 ~~t.E Thenno-

Western (.)E-i (.)E-i ~] ~ f! (.)8 .~i-4 WesterA ~Jl8~ .Q 8 .QE-i .... ,.. .~ ~ ~..= 8 cu .~ ~ .~ ~ meters. 'r; ~ Scuof! 
~ = ~ ..... (.)~ ~ ,.. ~ ~ ~..=(.)~ ~ ,.. meters. ......... ~~ ~~ - .... ~p" 
~'O Decli-na- ~ ..... ~~~~ ~'O ..... ~§S ~ ..... Declina- ~~ .s ..... = s §"O ~§s s::~ 

cu 0 cu 0 ~~ 
cuo ~o 

~cn cum ~cn = . cu cum ~~ fm ~ 0 • <:.l ~m ~ 0 • cu ~cn ~i ~....z 
tion. ~~ OfIJ~8 ~!~E-i CS~ '6b tion. CS~ ~-t~8 .Q J5 f;z;. E-i ~ 

c~ .~ 1:: .,.. c~ . ~ c~ o~ Cla a:r ~o >6b 
t ~p:~ t:QbO >= .§ ~~.s ;::~P:'" cu )l ~ atIlcS cu cu 

o~ o~ ~ ~ ~ > AI cS 
cu ~= ..... = 

~ ~ > ~ ::c =s O~ o~ 

Sept. 8 Sept. 8 Sept.g Sept.g Sept.g 
h m 0 I /I It m h m h m 0 0 h m 0 I II i : h m h m 11 m 0 0 

15.52 20 .• p. 55 18.54 ' 1104 6'43 20.21.40 5·47 '1108 15.26 '02688 
16. 0 43~40 Ig. 6 '1105 6'48 20.40 5.57 '1140 16.38: '028go 
16. 12 42•30 Ig.25 '1102, 6.58 25.35 6.12 '1146 17. 58 '03000 

16.32 43. 10 Ig.3g ' 1107 7· 2 25. 15 6.22 '1 110 20'48 '03305 

17· 0 41. 30 20. 10 ' 1107 7. [0 2g.30 6.35 'log5 23'49 '035°4 
17. 20 42. 0 20.27 '1104 7· Ig 26. 15 6'49 'II 16 (f) 

17'43 4 1• 25 20.35 • '1106 7· 2g 37· 5 6.54 '1113 
18. 3 43. 35 20.56 '1100 7· 39 33. 15 7. 12 '10g6 
18. 13 43. 20 21. 3 '1102 7·50 37· 5 7· 17 '1100 
18. 18 44. 50 21. 13 '1100 7.55 36.35 7· 27 ' 1074 
18.27 43• 55 21.2g '1102 8.10 38.30 7·38 'log3 

18.37 45. 15 21.53 '10g7 8015 40. 5 7. 57 'log7 

18.45 44. 25 22. I '1102 8.31 36.55 8. 10 'logo 

18.54 44. 30 22.23 ' 1104 8.3g 38.50 8.15 'Iogl 

Ig. 5 45. 30 22.30 '1102 g. 7 3g.35 8.26 'log8 
Jg. 13 47. 25 22.3g 'J 105 g.lg 35. 10 8.36 'Iog5 
Ig.31 48. 10 23. I I '1102 g.31 31.35 g.20 ' 1104 
20. 4 46. 35 *** 9'48 3g.35 g.30 'II 17 
20. 18 44. 10 23.51 '11 17 10. 0 3g. 10 g.51 '1103 
20.28 44.45 23.5g '11 16 10. 8 41.45 10. 4 'lIog 
20.3g 43. 50 10.34 38.45 10. 14 '1103 
21.50 49· 50 10.42 3g. 10 10.21 ' 1107 
22. 0 4g· I5 I I. 0 30. 0 10 . .30 ' 1107 
22. 6 50.35 II. 17 44. 25 10.43 '1088 
22. 16 50. 5 I I. 21 44. 10 10.52 'log6 

22.27 51.15 I I. 45 45. 55 10.56 'log3 

22'43 50. 15 11·47 46. 50 II. 6 '10g6 
23. I 50. 0 I 1.52 43 . .30 I I. 10 'logl 
23.24 52. 5 12. 10 33,45 I I. Ig '108g 
23.31 51.45 12.37 28.30 I I . .30 'log3 
23.38 ' 53.25 12.43 30. 5 I I. 45 ' 1076 

23',5g 54. 10 12. 47 28,45 11.55 '1080 

-------- ------- - -- -------- 12.57 2g. IS 12. 2 ' 1078 
Sept.g Sept.g Sept. 9 Sept.g 1.3.28 26.10 12.22 '1103 

O. 0 20.54. 10 o. 0 '1116 o. 0 '03283 o. 0 60'6 61 '2 13.38 34. 20 *** 
0.35 52'45 0.12 '1103 0.20 •03270 I. 0 61 '6 62'2 1.3. 43 34' 0 13. 2 '1087 
0.50 53. 0 0.21 '1105 '2. 3 '031 78 2. 0 62 '7 63'2 13.50 ' 44. 35 1.3. I I 'lOg8 
I. 5 54. 25 0·44 '1105 3. 9 '03083 3. 0 63'4 64 '2 14· 2 54. 35 13.34 'log4 
1.30 53. 10 I. 7 '1114 3.57 '02937 6. 0 65'0 66 '.0 14. 13 53.30 13.52 ' 1067 
1.42 54. 15 I. 21 '11I3 5.25 '02 766 Max. 65'3 66'.0 14· 17 5f·25 14. 23 • J 102 

1.56 53. 0 I: 30 '1 J (;7 6. 'II '027g5 g. 0 65'0 66'0 14. 22 52. 0 If, 37 '108g 
2. 7 54. 20 I. 40 '1107 6.30 '02766 12. 0 64'0 65'.0 14. 28 53.30 14·47 '1 087 
2.20 53.50 1.50 '1103 6.50 '02843 Ig. 0 60'3 61 '5 14.40 53. 15 14. 55 'lOg8 
2.25 54. 30 2. 4 ' 1107 7· 9 '02798 Min. 58'0 57'8 14. 58 50.15 15. 6 '1102 

2.43 52.50 2.30 ' 1087 '7. 33 '02765 21. 0 59'2 60'2 15. 3 51. 5 15. IS '10g7 
2.55 50.30 2.42 'log4 7.40 '02 775 22. 0 5g'5 60'6 15.20 4 1 • 25 15.30 '. 1I 03 

3. II 50.20 2.53 'Iog4 8. 13 '02 740 23. 0 59'5 60'5 15. 2g 42. 30 15.38 'Iog7 

3.30 51.50 3. 8 '1103 8.56 '02738 I5.3g 41. 0 15.56 ' 1104 

3.52 50. 0 3.50 '108g g.55 '02677 15,47 42. 0 16. 8 '1101 

4. IS . 4g· 2 5 '02656 15.58 45. 55 *** 
4· 2 ' 1107 10.41 

4. 28 50. 0 4. 23 'I1 14- 10.56 '02610 16.52 44· 0 17· 0 ~II Ig 

4·35 4g. 25 4. 37 '1106 II. 16 '02628 17. 12 47. 55 17. 20 ' 1107 

4·51 50.40 4.42 '1108 II. 57 '02560 17. 21 47. 10 17. 24 '1 I 10 

4.5g I '02580 17. 30 50.30 *** 
4g·50 4. 54 '1102 12.28 

5. 7 49. 55 5. 9 '1108 12·47 '026~5 17. 32 47. 35 17.48 'Iog7 

5'46 43.50 5.26 '1102 13. 4 '02610 17. 37 48. 50 17. 55 'logg 

6. 0 38.30 5.37 <1108 14. 15 '02716 17· 41 45. 50 *** 
6.20 '02670 

I 
17· 45 46. 30 18.20 

44. 20 5·44 ' 1104 14. 51 I 
' 1071 

For the Horizontal and Vertical ForceR, increa.sing readings denote increasing forces. 



(c1) INDICATIONS OF THE MAGNETOMETERS 

~ 
=~'d 1=I~'d Readings 4i ~ .a~'i ~ ·.S ~'g ~ ~ 

~ .~] ~ ~ ~ ..... '0 S ~ ~ ~ Readings 
.= .§ -3~ .=.§ ~,.l:j g ::s ,.l:j.§ of .= .§ .§ ~ '-.e ,.l:j.§ ~.8l)~ .§ of 
.~E-4 ~~t~ .~~ ~~t:~ .~E-4 Thermo- QE-4 iE-4 e~ ~ .~E-I ~~t~ -3E-4 '1'herJOO-
~~ Western .~~ 

~ ~ 0 J.t 

~] 
o ~ 0 ~ 

~ ~ 
.; J.t Western .~ ~ ~~~~ ~ ~ ~';g~ .... J.t 

,.l:jQ~ r.t..s~~ meters. meter •• 
go S'::§S' 1=1 .... $:I'" ~-5Q~ go ~'" 

Declina- = 0 ~ 0 ~'a ::s ~ ~ 0 Q)o Declina- ' =0 1:i'a § ~ '~~f3~ g:o 
frn ~rn = 0 ~ f<1.2 ffTl 

r.;"I~" 
f<1.2 ~rn fill ~t12 ~~ ~~ 

ofJ tion. J.t~ ~~~~ o~ Qttl~E-4 o~ 
~ ~ OfJ tion. "" OllJr;tjE-4 o~ .• ~~~E-4 ~{; o~ . = . 1=1 o~ • 1=1 .~ ~ 

~ 
'f: • J.t ~ :€~> ~ 

~ 
tIl bl):> ~ '~i . ~ ~ 

1:: .~ ~bl) 

::a ::;! ~ Po.~~ ~ ~ 
~ 

~ ~cS > Po.:>cS ~ o~ ·o~ > Po. .g o~ o~ ::a 

Sept. 9 Sept. 9 I Sept.lo Sept. I 0 
h m 0 I II h m h m h m oj 0 h m .) I II h m h m h m 0 0 

17. 53 20.44. 35 18.32 '1089 3.10 2:>.56. 5 5.38 'log7 
18. 8 47.40 18. 42 '1080 3.24 53,25 5,47 ' 1090 
IS. 13 4g· 55 18,47 '1084 I 3.27 51.40 5.52 'IOg2 

I 18,lg 48. 30 18.51 ' 1076 i 3.34 50.50 6. 0 ' 1089 
18.26 50.50 Ig. S '1087 i 3.48 35.10 6.35 '1103 
18.30 48. 0 19. IS '1083 I 4· I 40. 20 6,46 '1100 
18.45 52,50 19. 38 'log5 ! 6 3g. 10 6.58 '1106 4, 
18.53 4g· I5 19· 47 ' 1084 i 4. II 42. 10 7· 7 '1101 

19' 0 48. 10 Ig.57 'Iogl i 4. 25 38. 5 7. 21 '1102 
Ig,13 46. 25 *** 4. 38 3g. 15 8, 0 '1107 I 

19, 18 50.35 20.30 'Iogo 4. 53 37. 15 8. 15 '1105 
19. 38 53,40 20.33 '1082 5. 7 .42. 0 8,23 'I I 10 

19·47 52. 0 20.42 'Iog8 5.38 44. 55 8.38 '1105 
*** 20.45 ' 1087 5,46 44· 0 9. 13 '1I25~ 

20. 0 52.50 *** 6. 9 45. 0 g.22 ' 1107 
20. 9 50, 0 21,53 ' 1039 6.30 44. 25 9,37 ' 1134 
20.39 46,35 22. 8 ' 1059 6.56 45. 0 9·47 '1130 
20.52 48. 15 22. 12 ' 1054 7, I 45,40 9· 59 '1136 
2 I, 0 45.40 22.21 ' 1070 7· 27 44. 55 10. 12 '1132 
21, 4 47,35 22.29 'I05g 8. 8 44.40 10.20 '1 II6 
21.27 48. 55 22.34 'I06g 8. 24 43. 35 10,37 '1106 
21.45 56.20 22,44 ' 1067 8,33 44, 5 10.40 ' 1107 
21.53 54' 5 22.50 ' 1076 8.46 42,30 10·44 '1105 
21,58 56.15 22.56 ' 1067 9· 8 36,40 II. I: 'I IIO 
22. 9 54,15 23. 4 ' 1084 9. 22 . 41. 10 II. 23 'log5 
22. 15 55,25 23. 15 '1063 g, 28 40. 20 I 1,32 'Iog9 

*** 23,46 '1086 g.30 41. 25 12. 7 ' 1098 

23.27 56.25 23,53 ' 1076 g.38 40. 35 12. 15 '1103 
23.32 58.25 23.59 'IOgI 9.42 41. 35 12.26 '1102 
23,43 20.57.40 9. 58 37·50 *** 
23.46 21. I. 0 . 10.22 47· 0 13.20 '1116 
23.55 20.56.20 10.32 45'45 13.28 '1103 
23.59 2 I. O. 0 10. f3 45• 5 .13. 54 'log4 
------- ---- ------- 10.51 43,25 14· 6 '1100 
Sept. 10 Sept. 10 Sept.Io Sept. 10 II. 8 38, 5 14. 26 'log5 

o. 0 2 I. O. 0 o. 0 'IOgl (t) O. 0 60'0 60'9 11,21 40. 25 14.41 ' 1107 
o. 8 20,56.15 o. 7 ' 1077 O. 12 '03520 I. 0 60'2 60'9 I 1.35 38. 10 14. 50 '1105 
0, 13 57· 5 0,50 'I05g I, 0 '0.3661 2. 0 61 '3 61 '9 11.46 38. 10 15. 6 ' 1107 
0.22 52.20 I. 5 '1083 1.32 '03662 3. 0 62 '3 63'3 12.13 41. 50 15. 15 '1102 
0,32 52, 0 I. 25 ' 1071 I. +5 '03628 Max. 63'6 64 '3 : 12.26 43. 55 15.40 '1108 

0.37 49. 50 1,36 '1088 2. 8 '03620 g. 0 61 '6 62 '8 . 12.35 43. 30 16. 4 '1118 

0.42 52.50 I, 47 ' 1072 2.25 '03578 18, 0 55 '2 57 '0 : 12.56 46. 30 16,42 'log7 

0.+5 48'45 2. 10 . I I I I 3,42 '03460 Min. 53'0 52 '7 13, 10 45. 0 16.53 'log7 
0.55 51, 10 2.25 ' 1079 3.52 '03485 21. 0 54'0 55'S 13. 26 46. 5 17· 8 '1089 
I, 0 54· 0 2.37 'Iogg 4. 29 '03350 13,35 47'45 17, +3 'log8 
I, 9 51. 15 *** 6.56: '03145 14· 0 47. 10 17· 59 '1105 

1.25 47,50 3. 5 '1100 9,37 '03130 14. 10 50.35 18. 18 'log8 
J, 38 49,55 3. 9 ' 1107 9. 56 '03106 14. 28 47,15 18.23 '1102 

I. 46 4g· 5 3.28 '1088 1 I. 28 '03183 14. 57 42. 10 *** 
J, 55 52.25 3.35 ' 1096 13. 0 '03318 15. 2 43. 0 18.54 'log3 
2. 7 54. 15 3'42 '1083 14·%5: '03413 15. 12 42. 10 Ig, I 'logS 
2.10 58. 0 3.50 '1138 16, 9 '03658 15. 23 42. 50 19, 13 '1084 
2.15 55,40 4· 4 '1150 17. 13 '03660 15.37 45, 5 19. 38 'log8 
2.2g 52.50 4. 28 'log8 20.28 '03830 15.54 44. 10 19.+6 'log3 
2.36 54. 30 4· 39 '1110 8 f03842 16. 3 45. 35 20, 8 'log6 

*** 4. 52 '1102 21. '03620 16.13 44. 50 20,+1 '1063 
2.52 53,40 5. 5 • 1 I 10 22.53 '03686 16. 18 47, 10 20,55 '1°70 
3. 0 55.20 5.30 'Iog7 23.5g '03675 16.33 45. 20 21, 5 '106g 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 haa 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. (eli) 

oJ =Q,)"'C:1 =Q,)"'C:1 
\ IQQ,)"'C:1 =Q,)o-d .s ..... '0 Q,) as G.i ..... '0 ~ G.i ~ Readings 

r5~ 
G.i .~]~ ~ G.i ..... '0.& G.i G.i Readings 

.§ ..c!'§ ~~I! ..cI'§ ~~ ~S of .g~ a 
~~ ~~ 

a of 
i~ Western. i3iR t~t~ ~H ..c! ..... 

oE-l c.>E-i Therm().. Western c.>E-l Thermo. 
'J: :a '~$ ~.sg~ .~ ~ f:1 Q,) 0 ~ .~ ~ meters. .~~ .~ ..$ ~ Q,) 0;" .~ ..$ ~.sg~ 't~ meters. Declina- ~o:Sc.>p< _-Sg~ 

; ~~ ~~ 
'3eo-. ~ IS ='0 eo-. = IS ~~ = 0 Declina- gJ3 ~J3 = 0 Q,) ~r1..2 ~ o;::S Q,) 

~~ ~~ 
~r1..2 ~~;::s ~ _~~a ~J3 

~~r~ tion. ~~~8 5fil ~fil ~!a tion . ~ 
~!a '" Q,) ~fa .O~ • !e ~~E-! .~ >~ ~I 2!~E-! .~ 23~E-l . ~ ·c 'i: .;.. 

~ i > f:1 ~ 
::z:l", Q,) .t: '" .;.. 

~ 
1:: ~ • ~ 

::t: ~ p..1I1 ~ >P< t;:::; O~ O~ ~ ~ ~ P<lI1cS > 1=Iot>~ ~ e~ t ~ o O~ 
-

Sept. 10 Sept. 10 
h m 

Sept. II Sept. I I 
h m 0 I /I h m h m 0 0 h m 0 I II h m h m h m 0 0 

16,43 20'43. 10 21.26 ' 1077 6'48 20.45. 15 5.35 '1102 
16.58 46. 20 21.37 ' 1076 7. 27 44.40 5. fl '1105 
17. 13 46. 15 22. 2 ' 1087 7·44 45. 15 6. 4 ' 1104 
17. 34 48. 35 22. 14- '1083 7. 56 44. 35 6.22 ' 1107 I 
17.43 50. 0 22.35 ' 1089 8.32 45. 5 6.38 '1105 i 

17. 52 4g· 25 22.40 '1088 g.lg 44·.30 6.51 '1108 i 

18. 0 4g· 30 22.54 'logl 10. 13 45. 15 7· 2 '1106 
18. 17 47· 0 23. 2 "108g 10.55 44.45 7·43 '1108 
.18.24 48. 5 23.15 'log6 I 1.35 45. 10 8. 8 '1106 
18.52 45. 50 23. 2 I 'log3 12. 4 43• 0 8.17 '1108 
18.5g 46 .. 55 2.3.25 'log6 12.24 43. 20 8.31 '1105 
Ig. 8 46. 10 23 . .36 'Iogo 12.52 46. 15 8.54 '1108 
Ig.35 46. 10 23,47 'logl 13. 15 46. 25 g. 9 '1106 
19·42 48,40 23.53 '1087 13,46 41. 50 10. 12 '1108 
19·47 45.45 23~5g 'log5 14. 13 51. 45 10.32 ' 1107 
Ig.55 46. 5 14. 23 52. 0 II. 8 '11 I I 

--- 14·.31 50.45 I 1.22 '1108 
20. 16 44. 35 14.40 50.55 I 1.38 '1 II I 
20.30 48• 30 14. 58 44. 25 12.40 '1100 
~0'49 46• 25 15. 7 43. 50 13.28 '1117 
21. a 50.30 15.17 41. 45 13. 4.3 'II 14 
21·44 52. 0 15.3g 40. 0 13.58 '11 14 

---
15.57 40. 10 14. 22 'log7 

22.23 51.25 16.27 42• 30 15. 2 '1121 

--- 18. 16 41• 10 15.23 '1 log 
23. 13 53.25 18,40 44.45 16.30 '1103 
23. 18 52:25 18.52 44. 35 17. 12 '1 I I I 
23,43 53. 0 Ig. 8 48,40 18.20 ' 1107 
23.54 55. 0 Ig.25 47. 55 18.3.3 '11 10 
23.5g 54. 35 Ig.34 48. 10 18.54 'log6 

-.--.- - - -- 19'4° 47. 10 Ig. 4 'log5 
Sept. I I Sept. I I Sept. I I Sept. 11 Ig.52 47. 20 Ig.30: '1081 

o. 0 20.54. 35 o. 0 'Iog5 o. 0 '03675 1. 0 56'~ 51'S Ig.58 48'45 20. II 'Iogg 
o. 16 53.35 o. 13 '1103 1.44- '03600 3. 0 60'3 61 '0 20. 8 47. 30 20.23 'log6 
0.26 54. 25 0.35 '1100 4· 0 '03135 Max. 63'0 64'0 20. II 48. 30 20.38 '1103 
0'40 53. 0 0'45 'Iogo 6. II: '02g22 g. 0 62 'S 63'0 20. 17 48• 0 (t) 
0'49 54. 25 0.50 'IOg2 

8·43 f02831 lS .. 0 56'" 51'+ 20.31 48,45 21.40 °log6 
I. 2 51.45 J. 2 'loS3 'Olgl7 Mino 55'0 54'6 2°'49 46•50 22. S 'Iogo 
I. 18 53. 0 1.23 '1102 12. 2· '02895 ZI. 0 56'0 57 '0 21. 59 51.25 22.35 'log6 
1.30 ,51. 10 1.27 °log8 . 13. 9 '02g%8 22.28 53.50 22·47 '1086 
I. 46 ·52.10 1.35 01102 15. 2 '02g7° 22.3g 53.25 2.3. 5 '1080 
I. 53 50'45 I.3g 'log7 IS.25 '03375 22.56 55. 5 23.22 "108g 
1.58 51.30 1053 ' 1104 21. 13 "03600 23. 10 54. 25 23.37 "]og4 I 

I 
2. II 49· 5 2. 2 ·Iog6. 23.5g '036g0 23.24 56. 5 23.53 "1106 i 
2.27 ; 50.35 2. S 'Iogg 23.3g 55.15 23.5g '1103 

. 2. 40: ·52. 5 2. i7 'log2 23,47 55.55 
2.52 49'4° 2.51 '11 17 23.5g 55.25 
3. 6 .39· 0 3. 0 'II 14 -_.- .-
3. 12 42.30 3. Ig 'd30 Sept. 12 Sept. I 2 Sept. I 2 Sept. I 2 
3.22 41• 5 3.2g • I I 13 o. 0 20.55.25 o. 0 "1103 o. 0 '036go ]. 0 58 '7 59!O 
3.52 46. 15 3.38 '1122 0.25 55.30 0.32 "1108 0.30 '036g7 3. 0 6, '3 61 '6 
4· 8 45.20 4· I '1100 0.40 53 . .35 0.40 'lIOI 1.35 '0.3645 Max. 64'5 64'0 
4. 15 46. 10 4. 13 . 'Iog6 I. 3 53. 10 0.56 'U02 3. 2 '03+63 g. 0 64'5 64'0 
4. 30 45. 5 4. 22 '1102 1.25 54. 50 I. 2g "I IIg 4- 32 ·031g5 Min. 57'0 56'9 
4·38 45.30 4. 35 'Iog8 1.3g 54. 50 J. 43 "II 16 6'46 '02867 22.30 58 "6 5g'0 
5. 7 44·25 4. 53 'log3 1·47 5.3. 10 1.55 "1]04 II. 4: '02770 
5.17 45. 5 5. 13 'lOg6 2. 13 50 • .30 2 . .30 '1101 I5.2g "02g20 I 
5'40 43. 50 5.23 ' 1104 

I 
2.27 47. 55 2.38 '1103 20. 10 "0.3215 

I 
.. 

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



(clii) 

Sept. I 2 

Western 

Declina

tion. 

h m) 0 I II 

2.38 1120. 48. 35 
2. 46 'I 47· 45 
3.lo! 48.25 

3.341 46. 10 
4· 13 44. 30 
4.28 51.50 
4.37 38. 15 
4' 45 38.20 
4'49 3g.25 
5. 0 3g. 5 
5. 13: 40.45 
5.24 3g.30 
5.52 41. 5 
6. 8 3g.25 
6.27 40.10 
6.58 3g.10 
7' 5 40. 5 
7· 15 3g.30 
7· 28 42. 10 
8. 0 • 41,30 
8. Ig 42. 0 

g. 0 44.20 
10.32 44.45 
10. 49 45. 55 
I I. 17 44. 10 
II. 23 44.40 
12.21 44.30 
13. 7 44. 0 

13'47 44. 15 
14' 48 +3. 15 
16.27 43. 10 
18.36 41. 10 
Ig.18 41. 45 
19.27 41. 15 
Ig.31 42. 10 
Ig.38 41.25 
20. 0 42.35 
20. 4 4 1 • 35 
20.40 4+ 35 
2 I. 0 44.55 
2 I. 15 47.30 
21.41 4g· 55 
22. 10 48.15 
22.30 48.15 
23. 6 4g.40 
23. I I 50.30 
23.22 50. 15 
23.27 51.20 
z3.51 52,30 
23.5g 53.50 

Sept. I 2 Sept.12 
h m h nl 

2. 47 'logg 23. 23 
2.55 '1100 23.5g 
3. 15 'log6 
3.28 '10g8 
3.52 'log5 
4· 17 'Iogg 
4.26 'log6 
4.38 '1101 
4· 41 ' 1107 
4.58 '1102 
5. 8 '1104 
5.22 '1102 
5. 45 '1106 
6. 2 '1100 
6. 22 '1103 
6.45 '1101 
6.53 '1104 
7· 4 '1103 
7· 9 '1105 
7.23 '1100 
7 44 'Iogg 
8. 2 '1100 
8. 13 '1104 
8. 47 '1106 
8.53 '1106 
g. 10 '1108 
g.23 '1107 
g.38 'I I I I 
g.52 '1107 

10.30 '1 I I I 
10.44 '1110 
10.58 'IIII 
I I. 14 '1107 
I I. 25 '1108 
I 1.37 '1107 
I I. 53 '1106 
12. 5 '1108 
12. 18 '1107 
13.40 '1 log 
13.50 'II08 
15. 8 'II07 
17.40 '1 I 10 
18. 41 '1108 
Ig.58 '1101 
20. 17 ' 1104 
20. 48 'log8 
21. 6 '1085 
21. 17 '1088 
2 1.35 '1087 
22. 17 'log7 
22.27 '1103 
23. 10 '1104 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo
meters. 

Il m 0 o 
Sept.I3 

h m 

0.22 
0.31 
O. 41 
I. 22 

I.3g 
2. 8 
2. 16 
2.30 
2,54 
3. 7 
3.13 
3.23 
4, 2 

4. 22 

4,28 
5. I 

5. 13 
5.27 
5,38 
5'49 
6. 8 
6.23 
6.32 
6.55 
7. 13 
7. 22 

7. 31 
7.43 
8. 2 
'8.24 
g. 5 
g.36 
g.55 

10.15 
10.3g 
11,28 
11.50 
1.2. 2 
12.15 
12.27 
12.3g 
12.56 
13. 6 
13. 15 
14. 23 
14· 39 
15. I 

16. 2g 
16.53 
17. 16 
17. 33 
17. 53 
18. 1'2 

Western 

Declina

tion. 

o I " 
20.53.30 

54. 5 
52.45 
54. '0 

52. 0 

51.35 
50.40 
50.50 
49· 30 
48. 20 
4g. 15 
4g. 10 
46. 25 
46. 30 
47. 20 
34. 0 

37.40 
3g. 15 
4 1• 50 
41. 0 

42. 0 

40 .40 

40. 50 
38. 15 
42. 0 

41. 55 
43. 15 
42.45 
45. 20 
43.40 ' 

44. 30 
44. 10 
45.40 

45. 10 
45. 35 
43. 25 
44. 5 
46. 15 
46.,15 
42• 30 
42.40 

41• 30 
42. 0 

40. 30 
41. 10 
42.40 

41• 35 
*** 

43. 10 
40. 20 
42 • 10 
41• 30 
42• 35 
41. 0 

Sept.13 
II m 
0.32 
0.43 
J.24 
J. 41 
1. 58 
2. 18 
2.32 
2.58 
3. 8 
3.2g 
3.38 
3'47 
4. 0 

4. 5 
4. 8 
4. 23 
4. 32 
4. 51 
5. 12 
5.20 
5.30 
5 . .38 
5.50 
6. 0 

6. 15 
6.23 
6.35 
7. 0 

7. 10 
7. 21 
7. 37 
7.45 
8.40 

g. 7 
9·4°· 

10. 2 

10.32 
10.+3 
11.53 
12.25 

13.3g 
14. 16 
14. 25 
14.45 
IS. 0 

15.38 
16. 18 
16.52 
17. 30 
18.21 
Ig. 2 I 

19·48 
20.32 I

i 23,48 '1103 
23.5g '1102 

---i-----I--- ---- -1----11---1-----
Sept. 13· Sept. 13 Ig.' 0 

*'It* 
42• 30 
41. 0 

20.46 
21, IS 
21.38 
22. I 

o. 0 !20. 53. 50 
o. II I 54' 40 

I 

Sept.13 
o. 0 

0.26 
'1102 
'1107 

Sept.I~3 
o. 0 

2.24: 
I_ 0 60'76 1'0 I g. 18 

Max. 65'065 '01 I g. 40 
J 

41.40 

' 1107 
' 1104 
· 1108 
· 1101 
'1101 
'log5 
• 1101 
'log7 
' 1092 

'Iogg 
'log6 
'log7 
'Iogl 
'1094~ 

'IOg2 
'Iog6 
'1106 
'IOgI 
'1116 
'1 log 
'1108 
'1114 
'1101 
'1 I 10 
'J 114 
'I log 
'1108 
'log5 
'log7 
'Iog4 
'Iog8 
"Iog8 
'I1 13 
'I log 
'1108 
:u0 4 
'1106 
' 1104 
'1106 
'1128 
*** 

'1105 
'1102 
' 1099 
'J 105 
'1102 
'1105 
' 1104 
'1115 
'I log 
'I I I I 

'1105 
'1106 
'log4 
'log7 
' 1084 
'1085 
' 1077 

Sept.13 
h m 

4.48 
5. 9 
5.54-
7. 13 
g,I5:' 

12. 7' 
12,38 
16.27~ 
21,28 
22,49 
23.59 

Sept. 13 
h m 0 6 

'02946 g. 0 65'065 'C 

'02g35 18. 0 5g '360-3 
'02830 Min. 55 '555'1 
'027go 2 I. 0 57·058 •c 
'026g5 
'026g5 
'02673 
'02g37 
'035g8 
'036go 
'036go 

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 rea~ing~, 
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. 

ai ~ =~I"!;;j ai =~"d 

~ Readings ~ ~<:I)"d ai >=l<:l)"d ai Readings .,... C3 ~ <V ·r-fo~ f ~ .~] ~ f ..... 'O.&~ 
S .§ ~.cI C) '" s 

.cI'§ od'§ s s 
~E=i ~E-4 

C) ~ ~ ::s ~E=i ~i ~.s ~E=i 
of ~~~.E .gH ~~ ~E ~E=i 

of 
Western ~ ~ l::"f ~] ~ ~ Thermo- C)E-4 Western C)Eot 

ri:(\)~~ S <:I) ~ ~ Thenno-.... '" .... '" .~ ~ .~ '" .~ ~ .~ :a ...... '" .... '" 
~ = Declina-

~ d ...... 0:5. g ~ ~~~~ ~d meters. ......0:5C)~ ~d ~~~~ ~d meters. 
='0 §o ~ .... § S s:l'O s:l'O ~~ Declina- s:l'O ~-c: § s s:l- s:l-
~rJ.2 ~rJ.2 'd 0 = ~ ~rJ.2 ~rJ.2 

<:I) 0 'd-C:~~ -~Jj (\)rJ.2 s:l 0 <:I) "':1"': s:l <:I) <:I)rJ.2 
~~ ~~ 

C5~ tion. '" = ~~~E-t C5fJ • ~.rs~E-t C5~ C5§ tion • C!:lfJ ~~~E-t CSfJ .8~~E-t C5fJ C!:ld 
'f;! ~ • '" ~ ~>.s 

• s:l • 6b . c >= fo (\) (\) <:I) (\) ~ ~ t = (\) ~ 'i:: ~ • "" <:I) t: '" . '" <:I) ~Ql) 

~ ~. ~ p,~ cS ::a ~ ~ ~ ~ ~t:c<E ~ > ~>.g ~ ",,= .... = 
:> ~~ O~ O~ -~ ...... ~ 

'Sept.I3 Sept. 13 
h 

Sept.14 Sept.14 
h m 0 , 1/ h m m h m 0 0 h m 0 I /I h m h m h m 0 0 

19.45 20. 43. 0 22.25 '1086 10.29 20'44. 30 14. 22 '1120 

19. 52 41. 15 22.38 ' 1078 12.43 44· 5 14. 34 '1120 
20. 13 43. 10 23. 7 '1088 12.59 44. 55 14. 38 '1118 
20.22 44. 30 23. 18 '1102 13.23 43. 50 14. 54 '11 19 

20.57 46. 30 23.26 '1103 13.37 47. 25 15. 1 I • II 12 
21. J6 45. 30 (t) 13.58 44. 30 *** 
21.23 47· 5 14. 20 53. 10 15.38 '1 I I 2 

21. 33 46. 30 14. 34 51.20 *** 
21.41 47. 10 15. 16 44. 15 16. 3 '1116 
21.53 47. 10 15.21 44.45 *** 
22.10 50. 5 15.32 43. 25 16.48 'II J6 
22.25 49. 25 15,47 44. 35 17· 5 'II 18 
22.36 51, 0 16. 0 44· 0 *** 
22.53 50. 5 16. 6 44. 35 17. 53 '1117 
23. 13: 53.30 16.36 43. 25 18. 8 '1108 

23·47 51. 55 17.45 43. 10 18.33 '1100 

23.59 51.55 18. 9 45. 10 18.55 ' 1099 

------- -- ------- 18. 15 44. 50 19. 16 ' 1104 
Sept.I4 Sept. 14 Sept.I4 Sept.I4 18.51 49. 30 19. 26 · 1101 

O. 0 20.51.55 (t) o. 0 '03690 I. 0 58'5 59'0 19· 8 48. 15 20. 3 '1103 
o. 6 51.45 0.32' '11 '4 2.52 '03662 .3. 0 60 '1 60 "7 19·17 4g· 2O 20.20 '110g 
o. 13 .52.25 I. 0 '1116 4. 57 '03440 Max. 62 '1 62 '3 20. 7 43. 5 20.55 · 1104 
0.41 51.30 1.28 '11 12 5. 9 '03444 g. 0 62'0 62'3 22.43 48. 0 21. 48 '1103 
0.56 53, 15 1.45 '1116 6. 10 '03320 18. 0 59'5 60 '1 22.57 51.50 22, 41 'log8 
1.22 51. 45 2. 13 ' 1107 6.22 '03317 Min, 57'6 57 '4 23. 16 51.30 22·49 ' 1099 
1.43 52'40 2.38 '1114 10.3g: '03060 2 I. 0 5g'0 5g '5 23.26 51.35 (t) 
1. 52 51.20 2.53 '11 16 14. 22 '03085 23,41 51.35 23.23 '1105 

I 
1.5g 52,45 3. 17 '10g6 14.48 '03079 23.57 53.35 23'41 '1103 
2. II 51, 0 3·47 '1100 16,10 '031 48 23.59 53. 15 23.5g ' 1077 
2.20 51. 0 3.53 'log8 21,47 '03347 --- ----- ---- -------
2,41 48. 25 4, II 'II 14 22,52 '03364 Sept.15 Sept.I5 Sept.I5 Sept.I5 
2.50 47. 35 4. 23 '11 15 23.37 '03347 0, 0 20.53.15 c. 0 '1 077 0, 0 '03355 I. 0 60'6 61 '0 
3.30 47· 0 4·47 '1086 23.59 '03355 o. 7 52'45 o. 9 '1085 {'03339 3. 0 62'4 62 '8 

I, 0 
3.39 46• 0 4. 58 '1102 0,22 55, 0 0.22 '1080 '03280 J.\.lax, 63'8 63'S 

4· 8 46. 25 5,10 ' 1104 0.28 53.25 0.33 '1085 1.41 '03270 9· 0 62 '6 63 ·c 

4. 33 45. 10 5.23 °1 u5 0.46 53. 15 0.43 ' 1077 3. 0 '03168 18. 0 59'7 5g '8 

4,45 \ 36'40 5.38 01107 0.57 53.45 0.52 ' 1078 5, 7 '02920 Min. 57'8 57'4-
5. I 38. 10 5,43 '1108 I. 5 53.25 I. 40 'log7 5.30 '02923 21. 6 5g'2 5g '2 

5. 13 37. 10 5.58 '1102 1.28 53.35 * •• 6. 10 '02880 22. 0 59'2 59 '2 
5.23 4 1• 5 6.12 '1122 2. 0 51.35 1.57 ' 1093 8.57 '02812 23. 0 5g'9 5g'9 
5,40 42.40 6.25 '1112 2. II 52. 10 2. 8 ' 1094 10.25 '02805 
5.58 37· 0 6·44- '1117 2. 18 510 5 2.35 '11 19 12.33 '02847 
6. 13 42 • 50 6.55 • I I I I 2.29 51o S 2.56 ' 1097 J 3. 15 '028 72 

6.23 42. 10 7· 4 '11 14 2.38 50. 15 3. 4 '1103 13.50 '02852 
6,45 44. 25 7· 17 '1113 2.52 51. 0 ••• 17. 38 : '03090 
6.58 43. 25 7. 28 °1 114 3. 8 50. 0 4. 32 'logS 20.58 '03220 

7. 16 42,40 7. 38 '11 II 3.27 48. 20 4.40 '1108 2lJ.59 '03240 

7·38 40. 15 7. 55 '11 14 3.30 48. 30 4. 53 '1105 
8. 10 40,50 8.20 '1105 4- I 46. 35 5. 8 '1086 
8. 23 37·50 8.28 'II II 4. 10 47. 30 5.32 '1 110 

8.27 38.30 8.35 • I II I 4. 20 46. 10 5,47 'II 12 

8.38 36. 5 8.58 '1125 4. 28 46. 35 5.53 '11 16 
g. 0 42 , 0 9·44- '1111 4.46 44. 50 6.16 ' 1104 
9. 10 42. 0 I I. 5~ 'II 14 4. 54 41. 15 6.24 '1106 

I 9·19 44. 30 12.43 '1113 5. 7 35, 10 6.37 '1103 
g.36 45. 35 13. 7. 'II 18 5. IS 34· 5 6'42 ' 1104 

9'47 44. 35 13.55 '11 18 5.28 35. 0 7· 0 '1100 

I 10. 0 45. 0 14· 2 'II 16 5,41 .38,40 7· 8 · 1103 
I 

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

GREENWICH OBSERVATIONS, 1863. u 



(cliv) 

Sept.15 
h m 

5.57 
6. 12 
6.22 
6.29 
6'47 
7·24 
7'43 
70 52 
8. 9 
8. 27 
8. 41 
8.58 
9. 10 

10. 7 
10.25 
10.37 
10.45 
10.58 
I 1.30 
11.46 
11.52 
12. 3 
12. 13 
12.22 
12.26 
12·47 
13. 12 
13.30 
13.51 
14. 0 
14. 15 
14. 26 
14.45 
15. 6 
15.41 
15.51 
15,58 
16.20 
16.28 
16.37 
16'45 
17. 28 
17·47 
18. 9 
18. 15 
18.22 

18.27 
18.36 
I 8. 41 
18.46 
18.51 
18.5g 
Ig.13 
19·41 
Ig.52 
20. 2 
20. 13 
20.28 

Western 

Declina

tion. 

o I II 

20.40. 0 
38. 5 
38.40 
38. 5 
4 1 • 30 
41• 50 
38.55 
3g. 25 
24. 30 
36.35 
3g. 10 
38'45 
39'40 

38. 0 

4 1• 15 
38. 0 

.38.50 
38. 0 

43. 0 

42 . 50 
44. 5 
43. 20 
44. 35 
44. 0 

44. 35 
43• 55 
47. 10 

55.10 
51. 0 

50.15 
45. 50 
44. 35 
42 .40 

42 • 35 
43. 10 
42. 15 
43. 35 
42. 50 
42, 0 

42. 30 
44, 5 
43,35 
46, 5 
45, 5 
45,45 
47. 25 
45, 0 

44. 0 
.c}5. 5 
43• 25 
44. 50 
4.3·20 
43. 50 
41. 15 
4.3·20 
42. 10 

44·.30 
4 ... ·.30 

Sept.15 
h m 

7·.38 
7,52 
8. 8 
8.20 
8 . .36 
8,45 
g. 8 
g . .3o 
g.5.3 

10. 9 
10 . .30 
10·.39 
II. I 

II . .38 
11,53 
12. I 

12. 9 
'12. 17 
12. 28 
12·47 
1.3. 6 
1.3.2.3 
1.3 . .32 
1.3.51 
14, 0 

14. 8 
14· 17 
14·.37 
15.22 
15,49 
15.58 

16.32 
16,47 
17,27 
17 . .31 
17,48 
18, 5 

18. 42 
Ig. 2 
20. 8 
20. 15 
20,2+ 
20.37 
20.42 
20.52 
21. 12 
21.41 
21.51 

22.28 

2.3.28 
2.3 . .38 
2.3.52 
2.3.5g 

'log9 
'1105 
'log8 
'1117 
' 1107 
' 1107 
' 1099 
'1103 
'log9 

• '1 100 
' 1097 
• I 10.3 
' 1107 
'1102 
'1107 
'1106 
'1108 
'1104-
' 1107 
'1102 
'IIeS 
'1105 
'1106 
' 1124 
'1 Il8 
"I I 18 
'1120 
• I 112 
'1108 
' 1109 
'1112 
•• * 

°1112 

°11 14 
°1115 
°11 17 
'1106 
• 110.3 
.*. 

°1110 
' 1104 
°log5 
' 1096 
°1091 
°1094 
' 1087 
' 1089 
'1081 
' 1092 

'1086 
••• 

'1086 
••• 

' 1092 
01087 
' 1094 
' 1094 

b m 

INDICATIONS OF THE MAGNETOMETERS' 

b m 

Readings 
of 

Thermo
meters. 

o o 

,.,.,., "g" ".-

Western 

Declina

tion. 

Sept. 151 
h mol " 

20 . .37 20. ,po 50 
20.46 42 • 25 
2 I. 0 4.3 . .30 
21.10 42025 
21.27 4.3.25 

I 21. ~18 45.10 

I

I 21.46 44· 20 
•• * 

22.25 47. 5 
22. 28 46. 10 
2.3. 5 48. 0 
2.3. I'I 47. 10 
2.3.20 50.25 
2.3. 27 49. 0 
2.3.59 50 . .35 

b m h m 

Readings 
, of 

Thermo
meters. 

b m . 0 0 ; 

--------1---'---- ----1----1------ ---"-
Sept.16 

o. 0 20. 50 . .35 
0.10 50 . .35 
0.22 52. 10 
0.38 51. 10 
0.50 51. 20 
1. 0 5.3. 15 
1.28 5.3.50 
I. 45 52. 5 
1.56 52.40 
2. 22 49 .• 35 
3. 2 50.25 
.3. 20 48. 10 

I
'I!', 3.25 48.

55 
3.56 46. 15 
4. IS 46. 20 
4. 38 44. 10 
4. 58 45. 35 
5. 15 42. 5 
5.25 42. 0 
5,42 40 . .30 
5.58 41. 0 
7. 0 4.3.55 
7.16 4.3·.30 
7· 27 44. 15 
7.57 43. 0 
8.24 44. 0 
8.33 +.3.35 
8.52 44.25 
9. 38 43. 10 
9. 56 44. 25 

10. 14 +3. 5 
10.25 44. 5 
10.32 43.10 

10·44 45.40 

I I. 1.3 43. 0 
J I. 26 43.50 
I I. 42 46.55 
I I. 58 46.35 
12.30 41. 20 
12.40 40. 35 
12. 58 42.30 

Septol6 
o. 0 

0.24 
0·47 
I. 8 
I. 24 
I. .35 
I. 51 
2. 2 

2. II 

2.27 

2·47 
2.58 

3..35 
+. 2 

4-·44 
4. 58 
5. II 
5.2.3 
5'40 

6. 8 
6.31 
6.53 
7. II 
7. 23 
7. 5+ 
8. 10 
8.23 
8.52 
9. 0 

9. 31 
9.41 

10. 6 
10. 18 
10.29 
10.39 
II. 8 
I 1.30 

12. 2 
12, 12 

'10g+ 
' 1099 
'log4 
'1106 
'1103 
' 1104 
' 1096 
'1101 
'1100 
'1102 
••• 

' 1107 
'1100 

*** 
'1100 
' 1098 
' 1107 
01098 
'log9 
'Iog6 
°log6 
'1102 
'1100 
'1103 
'1102 
'1 J06 
' lo99 
'1102 

'1102 
'1106 
° 110.3 
' 1107 
·lll.3 
' 1107 
°11 18 
'1114 
'1123 
'1108 
'II 16 
'1110 
OJ 112 

Sept. 16 
o. 0 '0.3240 
1. 18 '0.3200 
2. 47 '0306+ 
4. 28 002815 

{
'027 80 

5. 13 '02863 

7.45: '02715 
I I. 8 '02706 
11.37 '02730 
12. 23 '027.30 
13. 13 '02797 
15. 58 : '0.3065 

I {'035g3 
I g. 46 '03540 

{
'03653 

2 I. 0 '03480 
2 I. 49 '03535 

(t) 
2.3. 5g '0.3453 

Sept.16 
o. 0 60'560 °3 
1.061'661°2 
2. 0 62 '662'2 
3. 0 63'5 63"J 

,6. 0 64 '664-8 
Max. 64'865'3, 
g. 0 6+'6 6+ ~3 

12. 0 62 '562'5 ' 
Min~ 54 °454,'8 

2 I. 0 55'S 56,'2 ' 
22. 0 56 '+56'8', 
23. 0 56 'i 57'0 

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 readingso 
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 ROlALOB13~RVATO:ltY, ~OlUi~ENWICH) IN THE YEAR 1863. (elv) 

- -,.., - ',~ . 

Qj Qj " =~"d 
Qj 

=~"d Q) Read.ings Q) Qj, =~'O 
<3¥ 

= v"d , Readings '~'O ~ f ·r-40~ ~ <' ·;o~ al .... '0 ~ f Q) s ..c=.§ ,~f.:~~ j~ ~~'~ ::I 
E! of .§ ; a Q~ ~ a s ~..c=~ ::s ..c=.§ ot ..c= .... 

:,~ Eo« ~E=i Thermo- ~E-i \ ,::~~ ~1Ji1::~ 
..c= .... 

~:le Thermo-,;~. )Vest~rn ~~o"E Western 
Q E-4' ,~~ 

~~ ~-5 0. ~ ~~ ~..c=Q~ '~ ~ meters, .~~, :"j; ~, '~.s:g~ .~~ ~;9 0 ~: ~ ~ meters. .=',.!!f. §i .. ~ gQ. , .... = Q. ='0 peclina- $'0 '";1 ,§ Q. V ,0. , DecJina- ,~~ . ;;'a'~ =0. ,~~ = ~ = 0. vC _ .... § S. Iii '0 ~Cll ~Cll ~Cll 

~1l r"' ~Cll , vCll C;'a "~ 
2:: Cll ~~ ~,~ .... ' 

,~ ~ 
tIS 0. ~, 

2:: Cll 
C!l, ~ ; tion. o~ ~!S~E-i ~~ ",3 £~E-i ... = = ,~ tion. '~g , 2JS~8 C!l~ . .3 ~~E-1" ~g , = • = 

OJ:: ~ • '"' C!ltlS ~ bJ) > So "t l='"' ~.bJ) POll() 
~ ~' ~ 

... tIS .... 

~ ~ , '~ v ... ;> ... ~ 
~ ~ ~~ce > Q.P>ce .... tIS ....... tIS o ce ~ > Po! .g,: ~' .... tIS .... ~ 

o~, o~ '1Il ~ o~ o~ 
~"'"'' ...• . ---" ... <.- ., -----<- ,. 

I 

Sept. 16 ' Sept.I6 . r Sept.I7 Sept.I7 Sept.17 
h m 0 I 1/ h m h m h m 0 0 b m 0, , '/1 h m II In h m 0 0 

,13. 7 2°,43•30 '12 .• 38 '11Q3 g.3g 20.43• 5 g.26 ' 1107 22. 13 f031S4 
13.32 42. ,0 12.52 ' '1102 g.54 43. 25 9'49 'II 12 '03102 

; 13.43 42. 15, 10014 '1 log 10.26 40• 35 ' 10. 28 '1 I 10 23. 2 '03108 
14· 8 3g.25 1.3.39 ·;t112 10.41 40 • 30 10.39 '1110 

23.3g {'03080 
,14. 32 . 40. 10 14~13 'HoS 10.56 45. 20 I I. 0 ' 1127 '03310 

14,·56 42.35. 16. 7 ',:I1l0 II. 7 44· 0 I I. 40 '11 17 ,23.5g '03285 
15. 16 42,45 ', 1.6.24" <HU 1I.31 43. 25 12. 9 '1114 
15.2g 44. 20 !.*.- 12. 0 38.45 ' 12.32 ,'1106 

, ••• IS .. '2' • ',Il 14· , 12.40 35.30 12.45 ' 1104 
Ig·45 43. 50 1,8. So :"HI2 12.56 38.25 13. 2 '1I08 
Ig.53 47.45 '.** 13.lg 3g.IO· 13.30 ' 1I04 

, .. 
, 20. 2 43 .. 50 IS·31 '1115 13.30 38. 5, 13.52 '1103 

20. 13 43. 30 ,20., g- ','1 107 .. 13.57 40.40 • 14· 4 ' 1107 
• 20.23 42.30 • ** 14. 18 48. 25 14. 20 '1102 

20.36 43. 5' 'Z0.53 ··i 107 14· 57 45. 5 14.48 '11 13 
! 20.43 42• 15; 21'. 6 '111 I 15. 10 43 . 20 14. 55 'II 12 
; 20, 45 40. 25 2 I. 21 '1 110 " 

, , 
" 15,43 42• 5 15.36 'II 17 

\ 21.24 44· 0 **. : 16. 13 42. 5 16. II '1 II 2 , 

; 21.30 42.45: 22. 2 ' '1103 16.30 , 43. 35 , 16. 24 ,'II 15 
f 21.53 47. 50 22.23 ' '1101 16,4-1 42. 25 16.36 'I I 13 

22. 7 48. 0 (t) : 17· 0 r 43,20 17· 14 'II 15 
: 22. IS 45. 30 

" 18·47 4 1 • 30 19·4° '11 13 ... ' 18.57 4 1• 50 2 I. 28 '1105 . \ 

, 22.~q 51. 
, ••• 22. 17 :'1104-0' -. ... ' 

19·48 41. ,0 22.26 '1106 : 
, 22.55 52.1'0 i 20.53 4 1• 55 22.45 ' 1104 

23. 13 46.40 21. 0 41. 10 23. 5 '1106 
••• 2 I. 8 42. 5 (t) 

23,45 48. 30 2 I. 22 +2.20 
23.5g 50.35 22.28 45. 30 " -- - ---.- ---- -- 22.3g 45. 15 
Sept.17 Sept. 17 Sept.I7 Sept. I 7 23.23 48. 50 

o. 0 20.50.35 (t) o. 0 ' '03453 , o. 0 5$'0 58 '0 23,40 52. 15 
0.12 49'4° I. e '1 I 14· I. 5 '03450 I. 0 5$ '4- 58 '5 23.5g 52. 5 
0.2g 51. 0 1.30 'II20 1.30 , '03410 2. Q 5~'6 59'4 '-6i '0 - ---.-. -----0.41 48,40 1.53 '1121 1.43 '03420 3. 0 61 '0 
0.52 49. 10~ 2. 7 ' 1124 3. I '032g0 Max. 63 '7 64 '7 Sept.18 Sept. I 8 Sept. I 8 Sept. I 8 
I. I 48. 15 2.43 ' 1127 

4'43' f03026 g. Q 63'7 64'7 o. 0 20.52. 5 (t) o. 0 '03285 I. 0 60'6 60 '2 
I. 46 48. 30 2·49 'II22 , '03148 I8'4Q 59'0 58'8, o. ,7 53.40 o. 3 '1104- 1.25 '03232 3 .. 0 62 '3 62 '0 

2. 0 47· 40) 3. 0 '1123 g.24 '03085 Minr 57'0 56:5 o. 13 53. 0 0.37 ' 1107 3. 10 '03087 Max. 66'2 67 '0 
2~ 6 48. 20; 3. 8 ' '1 II I ~~,3& ' '03108 2 I •. Q 5S'0 58 '2 0.28 54· 0 0'4-3 '11°4 +38 '03023 g. 0 64'6 65'S 
2016 48. 10:. 3.21 '1 II I 6.32 I '02968 0.36 53. 0 0.5g ' 1104 6t 2 , '02884 18. ,0 60'0 60'4 

(t) ~ 3.30 '11 15 7. 39- : '028g3 0.51 53.50 I. IS , 'log8 7. 30 : '02784 Min. 57 '3 57'7 
3. 0 57·31~ 4· 0 '1106 

g~ 15. {,02858 , I. 2 52.50 1.38 ' 1104 u·4° '02781 21.0 59'5 59 '2 
3.51 48'4d 4. 30 '1105 I '03051 2. I~ 55.50 2. 10 ; '1103 14' 2 '02920 
5. 18 44·35' 4.41 . '11 27 II • 7 ; '~3022 2.43 51. 30 2.21 ' '1106 14. 57 '02g60 
5,41 43.25: 4. 55 ' '1105 11.40 '03000 3. 3 50.40 2.28 ' ' 1104 16.23 '03100 

- 6. 9 44·25 5.32 '1 110 1.3~ 40: • '03102 .3. 10 51.50 2.38 '1105 20.27 '03401 
6.28 5.54 16.30 : '03340 : 3.:;16 50. 10 2.51 : '1100 22. IS '03463 44· 10: ' 1107 
6.32 44·30; 6. 15 • '1106 18. 14 {'P3437 3.33 48. 55 3. 9 , 'Iogg 22.23 '03440 
6'42 43. 10~' 6.50 : '1110 : '03360 3,45 50. 0 3. 17 ' '1106 23. I '03457 
7· 14 43.25' 7· 14 ' '11 07 18.50 : '03360 4· 0 44.45 ' 3'43 : '1101 23.5g , '034 22 

7· 2g 42.10; 7. 27 ' '1106 Ig. 8 '03420 ! 4. 8 41.10 3.51 ' 1104 
7·38 42.50i 7.45 ' '1111 

I9·45 {,03420 4- 16 42 • 30 3.56 '1101 
7·55 42. 0; 8. 5 : '1108 '03388 : 4. 38 43. 15 4· 4 ' ' 1104 
8.21 43· of 8.13 . I I I I {'03420 ! 4.48 44. 30 4. 13 'log4 
8,45 41. 10 8.38 ; '1108 20.41 , '03462 4. 55 43,45 4. 38 ' I099 
8.54 42. 25! 8.51 : 'lIog 2:1. 'i8 I {'03440 5.17 45. 30 4. 50 '1105 
g.20 41. lot g.I3 i '1107 '0325:) I I 

- , 

,. 

, ' 

'For the Horizontal and Verticjl.l Forces, increasing readings denote incr~asing forces. ., 

" ' 

C2 



(clvi) INDICATIONS OF THE. MAGNETOMETERS 

~ ~ =~~ 
~ .5~'§ a: Readings oS I=l~~ 

~ .S~~ ~ ~ ~aaings .~ C5 ~ as oS ~ .~]~ ~ 
.c .9 s ~-; ~ E 8 ~-; ~ 3 8 of .c.§ .c .5 .c .9 ~.c()~ .c .§ of .c ..... -gl:i .c .... ~~~E ~~t~ C)E:-4 

'Vestern C)E-i 
~~i5~ i5~i5f C)E-i Thermo. .~E-1 Western .~E-4 o ~ ~ c:S .~E-i .:::E-i Thermo-.... ~ .... ~ .... ~ .~ ~ t~ ~ ~ ~ '" ~]gt ~J.< 

~ c:S ~ c:S ~-5gPo< ~ c:S F4-5C)~ meters. =~ ~ . .;: g ~ =~ = ~ meters. = ...... Declina- =- ='0 _~§8. ~~ ~O Declina- .... ;:§S' ~'O ~ 0 ~ 0 ......... ::s a ~ 0 ~~ ::s 8. ~ 0 
~rn ~rn := 0 ~ ~rn 

~~I~~ 
~rn ~oo ~rn c:S 0 ~ ~rn ~., I~" J.< = '" = ~S~~ o§ 

ed • ~ § <IJ '8 o~ tion. Oed ·3~~E-i '" 1=1 . = . Sn O§ tion. O§ O§ .S !1~8 O;J :tl ~ po: ~ 
~ 'i: ~ . J.< Oc:S .!::t::~ t:: ~ • '" 

~ 
~ t c:S:> i5 ~ ~ ~ > c:S ~ ~ '" c:S . '" ~ 

~ .... ~ Po<~.s ~ > p.,>.s ....~ ..... )1 
~ ;> Po< c.=. o~ o~. = Po<~.s ~ o~ 0 

Sept.I8 Sept. 18 Sept.Ig Sept.Ig Sept.Ig Septolg 
h m 0 I II h m b DI b m 0 h m 0 I 11 h m h m h hi 0 0 

5. 27 20.44. 50 5. 
0 

0 '1105 o. 0 20.51. IS O. 0 'log4 00 0 '0';422 I. 0 62 '6 62 '6 
5,42 46. 30 5. 6 '1101 o. 13 50.30 0.30 'Iogg {,0334O 3. 0 65'5 65'8 
6. 12 46. 0 5. 12 '1102 0.3g 52. 10 I. 'log4 

I, 0 
'032 7° Max. 68'2 68 'g 2 

6.36 43. 20 5.32 'log8 0.52 51. 5 1,45 '1100 1.28 '03210 a. 0 67 '{ 67'5 
7· 7 44. 35 5.3g '1102 I. 0 51.35 1.55 '1105 2.41 '02g60 Min. 58'g 58 '.3 
7· I9 43. 25 5'49 '1101 1.48 48. 50 2. 13 '1103 3.22 '02864 21030 60'g 61 '7 
7· 42 45,40 6. 10 · 1103 2. 0 4g. 10 2.31 '1105 9'40: '02641 
7. 59 43. 5 6.24 'log6 2. 10 48. 30 2.43 '1102 15. I '02770 
9. 24 44. 30 6.37 'log4 305g 47. 30 3. 8 ' 1104 I5.';g '02776 
9'40 43'40 7· 9 ' 1097 4.42 45,40 3.26 ' 1099 18.11: '02g62 

10. 0 44. 25 7. 28 '1102 5.27 45. 55 3.35 '1100 21.28 '03347 
10. IS 43. 35 7. 55 'log4 5·47 44,50 4· 2 'IOgo 210 45 '03342 
10 . .30 3g. 5 8.32 '1103 6.20 44. 30 4. 27 'Iog3 22. I'; '03384 
I I. 2 41. 25 8'43 '1101 6.33 43. 55 4. 50 ·Iog9· 23.59 °0349° 
I I. I I 3g.50 9'42 '1106 7, 6 44· ° 5. 2 'Iog6 
I I. 19 4 1. 0 g.51 • I I I I 7. 11 44. 10 5.32 %g2 
I I. 45 36.50 g.56 '1 I I2 7.40 4.3.10 5·47 °log7 

(t) 1'0. 10 ' 1107 8.40 4.3. 15- 5.58 %g8 
12. 29 36,45 10.30 '1122 g.15 37· 0 6. 7 °log6 
12.45 38. 5 10'45 '1117 100 I 4 1,40 6. IS °log7 
13. 9 37. 10 11,4 OIl IS 10.46 43. 10 6.22 °log9 
13. 15 38. 5 II.I2 '11 16 12.37 4.3.15 6.28 °log5 
13.34 37. 30 I 1.39 'I I 10 12·47 43.40 6.36 '1101 
13,48 41. 25 I 1.48 • 1112 13.23 41• 55 6,52 °1102 
14· Ig 42.45 12. 12 ' 1104 14· 6 42, 0 7. 10 'log8 
14. 56 37. 35 12. 23 '1106 14· 41 43· 0 7·44 'Iog8 
15. 6 37, 15 12.58 ' 1099 IS. II 50. 0 7. 55 '1101 
15.33 3g.30 13.13 '1101 15. 47 43. 5 8. 13 'Iogg 
15,47 39. 30 13. 32 'log8 16. 41 43. 25 8.30 °1100 
16. 0 41. 10 13.f3 '1101 17· I 44. 25 8.40 '1102 
16. 5 40. 30 13.50 01100 17· 17 45. 30 g. 8 '1100 
16.22 41. 35 14. 38 '1113 18. I 42 .. 50 10. 3 '1100 
16'40 41,40 15. 15 01105 18. 15 44· 0 10.22 '1102 
16.5g 4+ 25 15.38 '1104- 18·47 42. 25 I I. 17 '1103 
17. 36 45. 5 15.55 '1 log 18.58 43. 25 I 1.28 '1105 
18. 18 40.30 16. 3 '1105 Ig.22 43. 20 11.42 '1103 
18.34 45• 15 16.3g '11 15 19·48 ·50.35 12,23 ' 1104 
Ig.16 47. 55 16.56 '1115 20. 3 50.20 12.40 °1 log 
Ig.57 44. 15 17· 29 '1 I I2 20.26 51.35 J4· 35 'J J08 
20. 16 44. 10 17· 49 ' 1107 20.33 51. 5 14. 50 'I1 10 
21.54 47. 15 17,55 '1 log 20.45 49. 20 15. 8 '1108 
22.21 4g· 30 18. IS '1103 20.54 50. 5 15.26 '1119 
23.27 50. 0 18.32 '1103 21. 13 48. 0 15.38 '1122 
23.46 51.30 18,45 '1106 21.23 45. 30 J5.53 'I1 18 
23.59 51. 15 Ig. 22 '11°7 21.42 4+ 10 16.23 '112 I 

Ig.29 '1108 22. I 44. 30 16.56 ' 1109 

I 19'41 ' 1107 22. II 43. 0 17· 39 '1122 
19. 52 '1 log 22.15 46. 0 18. 13 '1117 
Ig,59 ' 1107 22.41 47. 10 18.30 'II 12 
20. 17 '1110 22.57 46. 5 18.51 '1110 
20.45 '1108 23. 6 47· 0 Ig.Ig 'log7 
22. 12 'log5 23. 15 46. 10 Ig.33 'log7 -
22.22 'log5 23'49 48. 30 20. 2 'Iogo 
22.54 '1080 23.5g 48• 35 20. Ig '108g 
23. 20 ' 1084 20.32 'log7 
23,40 'lOg6 20.48 '1100 
23.5g 'log4 2 I. 18 'Jog8 

I 21.31 . Iog3 ---- ------- ----- ---
The indicatio?s are taken fi'om the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 

they are mferred from observations made with the telescope in the ancient manner. The Symbol··· denotes that th~ magne~ has 
been gtmerally in a state of agitation, The Symbol(t) denotes that the register has failed between the preceding ~nd followmg rea~mg~. 
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of tlme near that :whIch 18 

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



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

~ 
ClQ,)~ ~ 

ClQ,)'1:I Readings ~ ~ 
ClQ,)'1:I 

~ Cl Q,) '1:1 ° ~ Readings ~ .:]~ f ·,...o~ ~ ~ -;02 ~ .:]~ ~ = S s 8i t~ = of S = c,;~ t.l J.t S S of 
.g~ .gE=l ~~f.e -5E=l "Cl .... ~ .... .gE=l S~~e -5e:; ~~f~ .gE=l 

Western ~]~t S~ ~ ~ 
t.lE-f Thermo- .£E-f Western ~Q,)S~ ri:]gt 

Thermo-
.... ~ .... J.t .... J.t ..... ~ ~~ . 

.... ~ .... ~ ..... ~ 
!:t~ ~ ~ ~ ~ meters. ~ ~ _~t.lQ,) ~~ ~ ~ meters. 

t- ......... c.>~ ~ .... g~ Declina- $: § S" Declina- Cl 0 ~ ..... § S ='0 =-0 CIJ 0 =- me _;;§S" ='0 
~~ ~cg=~ 

Q,) 0 
~oo = 0 CIJ ~oo ~oo ;:z:j~ ~~ fOO Q,)OO Cl 0 Q,) Q,)OO ~ 0 Q,) ~oo 

r>< 'T" 1i 
~ = tion, J.t = .§ !l~~ J.t = .S -t~E-f ~ta C§ tion. ~ = .§ !l~E-f '" = .~ !l ~ E-f ... ~ 
Cd C~ o~ ~~ '6b o~ 

J.t ~ • J.t O~ 1:: J.t • ~ OQ,) • Cl • §h 
CI.I 

~ 
J.t J.t • J.t 

~ 
1:: ~ • J.t Q,) t~ Q,) Q,) > ~>~ ~ ~ t ~ 

~ ~ !~cE > s:l.>~ ~ ..... ~ ~ '~ ~ p.,~cS ~ ~ 
O~ :;~ ~):l O~ 

Sept.19 Sept.20 Sept.20 
h m 0 I " h m th m h m 0 0 h m 0 I U h m h m h m 0 0 

22. 5 ' 1096 20. 8 20.42• 35 18. 8 '1118 
22. 19 ' 1093 20.16 42. 15 18. 21 '1121 
22.24 °1104 20.29 42. 55 18.57 '1122 
22 • .32 '1100 20.43 41. 50 19. 39 '11 16 
22.38 '1103 21.30 43. 30 20.53 °1114 
22.53 01093 22. 3 46• 0 21. 8 '1112 
23. II ' 1097 22.45 45. 35 21.43 '1 I 12 
23. 15 ' 1093 22.54 46,45 22·.39 ' 1104 
2.3.59 ' 1099 2.3.25 47· 5 2.3.23 • I 10.3 

--- --.- ------- 2.3 . .36 48 . .35 2.3.59 '11 07 
Sept.20 Sept. 20 Sept.20 Sept.2o 23·44 48• 15 

o. 0 20.48• 35 o. 0 ' 1099 o. 0 '03490 O. 0 60'0 60 °5 2.3.59 49° 5 
o. 15 49. 10 0.17 °1100 0.29 003495 Max. 60'7 60 '7 ---- -1---'-

0 . .31 48055 0.30 ' 1094 1o 18 '0.,548 8 • .30 60 '7 60'7 Sept. 2 I Sept.21 Sept. 2 1 Sept.21 

0·49 51. 5 0·49 '1101 1o 33 '03544 18. 0 55'0 55'6 0.0 20·49' 5 o. 0 ' 1107 o. 0 '037.39 1. 0 57 '7 57'7 
0.57 50 • .35 I. 6 '1101 .3 • .38: '03580 Min. 5.3'3 52 '7 0.28 51. 5 0.27 '1105 2. 0 '0.3584 .3. 0 59'5 59'0 
I. 17 52.30 1.27 '1106 7· 17 '0.3478 21. 0 54'4 55'0 0.+3 49. 30 0.40 '1100 6 . .38: '0.3000 Max. 61 '0 61 '1 
1.37 50.50 1.48 ' 1089 7. 59 '03480 0.5.3 49. 50 I. 0 '1100 10. 15 '02968 9· 0 597 59'2 
2. 0 51. 10 2.41 ' 1107 8.53 ' 03440 I. 7 49· 0 I • .32 '1106 14. 23 : '0.3224 18. 0 54'8 55 ·c 
2.2.3 49. 35 3 • .38 '1 II I 9· .34 '6.3466 I. 29 50. 0 1.41 ' 1104 20. 17 '0.37 19 Min. 53'0 52 '4 
3.28 48 . .30 3.58 '1108 9. 58 '03475 I. 43 49. 15 1.59 '1106 21. 14 '0.3780 21. 0 54 '1 54'4 
4. 17 46•35 4· 17 °1110 I 1.42 '03560 2. 17 49. 35 2. 16 ' 1107 23. 0 '0.3810 

5·49 44· 0 4. 30 ' 1109 12. 17 '03529 2.58 48. 5 2.50 '1103 (t) 
6,45 43. 0 5. 8 ' 1109 14· 0 '0.3620 4. 27 45.40 3 • .33 '110.3 

7· 0 40. 35 5. 18 '1 III 14. 30 '0361 9 4.42 46• 10 .3.55 ' 1107 
7. 29 32.20 5.27 'I1 11 

18.3t f03758 5. 8 45. 15 4. 35 '1108 
7·4.3 .34' 10 5,42 '1114 '03716 5.23 45• 50 4.45 '1 I 12 
8. 1.3 43•50 6. 8 '1 I I I 20.28 '0.3784 6. 0 44. 20 5. 10 '111.3 
8 • .30 44. 55 6.29 '1111 22·47 '0.3775 6.27 44. 25 5.27 ' II09 
8.41 4.3. 15 7· 0 '1106 2.3,40 '03755 6·4.3 44· 0 6 • .31 '111.3 

9· 0 38.15 7. IS '1100 2.3.59 '0.37.39 7. 16 44·.30 6.41 '11 12 
9. 21 .36.50 7·.35 '1103 8 . .30 44. 10 7· 5 '1115 
9·.37 .38. 10 7.40 '1106 9·.33 4+ 15 7. 27 '1114 
9. 5.3 .36. 10 7. 51 ' 1104 9·48 4 2• 0 8. 0 '11 IS 

10. 7 .36. 5 7. 58 '1108 10. I 43• 0 8.29 'I1 18 
10.40 40. 10 8. II '1106 10. 19 42. 5 9·.36 '11 18 
I I. 15 .3g.25 8 . .31 'J 112 10.53 42 • .30 9. 53 'Il28 
11.29 40. 0 8.58 '1100 I I. I I - 44. 15 10. 14 '1119 
I 1.49 38 . .35 9· 5 '1100 II. 2.3 43. 10 10.45 '11 16 
12. 0 4.3· 0 g.22 '1 095 I 1.36 41. 0 II. 12 '112.3 
12. 16 44. 20 9·.35 ' 1095 II. 46 41• 55 12.20 '11 14 
12 • .39 .38. 5 9'45 ' 1099 I 1.52 41• 5 12.48 '1119 
12.52 .36. 15 10. 18 ' 1097 12'49 44. 50 13. 10 'l1Ig 
1.3. 15 39' 5 10 . .38 '110.3 13. 29 4.3. 10 1.3. 19 '11 18 
13.31 .39. 15 II. I '110.3 I.3.5g 44'40 13.28 '1121 
14. 16 48.40 I 1 • .30 '1105 14. 12 44· 0 1".45 '11 17 
14. 33 47. 10 II. 45 '1 109 14· .37 44. 25 1.3.59 ·1 I2I 
14. 55 43. 10 I I. 53 .• 1124 IS. I,~ 43. 50 14·.32 '11 17 
15. 16 42• 55 12. 0 ·1126 15,42 45. 5 IS. 9 °1 I Ig 
15.28 44.40 12.2.3 '1115 16.30 4.3,45 IS. 42 '11 17 
16. 15 +3 . .35 12.37 '111.3 17. 17 44· 5 16.26 '1120 

17. 59 43 • .30 1.3. 8 '11 1.3 18. 0 42• 30 16.56 '11I8 
18.22 42. 10 13.52 '1 10.3~ 18. 10 4.3. 15 17· 39 ·II22 
18.29 42 • .35 1+ I I '11 15 18·.39 42• 0 18. 10 •1124 
Ig. 8 42. 10 14·.30 '1117 19. 22 41• 25 18.24 '1120 
19· 13 42• 55 15. .3 '1114 19·.30 42 . 5 19· 0 ·1120 
19. 37 42 • .35 15.5.3 '1117 19·44 41. 20 20. 4 '1 I I2 
19.45 41 • .30 17· 4 1 °11 17 19.48 41. So 20.45 'II 10 

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



1 {clviii) 

Sept.21 
h m 

20. 8 
20·44 
21. 6 

. 22. I 

23.5g 

Western 

Declina

tion. 

o I JI! 
20* 41. 15; 

41. 15; 
41• 30': 
43. 30. 
47. 30 

Sept.2 II 
h m 

21. 22 

21.30 
21,40 
22.38 
22.45 
22.55 
23. 9 

, 23.5g 

• I I I I 

• I I 13 
• II I I 

• f 113 
'1112 
'J I 10 
'1log 
'1112 

h m 

........•... '" .. 
Q) Readings 

,..1:1.13 of' 
~~ Thermo-
.; ~ , hleters. 

.. ~'O 
(J)C/l 

~~ 
(J) 

=a 

h m o o 

___ -,....----I---·i----I---·I-----Il----------
Sept.22. ; 

o. 0 20.47.30' 
0.55 48. 0 
I. 17 47· 40 
1.49 48. 0 
2. 12 47. 15 
2.34 47. 20 
3. 0 46.25 
4.38 45.,30: 
5. 17 44 .. 0 

6. 5 +3.10 
6.17 4-4-.,15, 
6. 26 43.50 
7.46 44· 25 
8.56 .p.25 
g. I 40.35 
g. 6 43. 0 

g. 14 41.45 
g.28 41.30 
9.43 38.25 
g.5g 31.30 

10.26 36.30 
10.37 37. 0 
10.53 40. 5 
12. 0 3g.30 
12.26 40.30 
12.54 3g.30 
14. 0 41. 0 
14. 13 3g.50 
14.22 40. 50 
14.42 .3g.30 
15. 3 40. 0 

15.31 3g. 15 
16. 3 42• 55 
16.32 43. 0 
16.3g 43.50 

, 17. 8 41. 10 

17.28 41• 0 

17.39 42. 0 
17. 52 .42. 0 

18.10 43.30 
. I 8. 2 I 47. 40 

18.36 4g.40 
18.43 49. 10 
Ig. 0 52.55 

Ig.38 
19'42 
Ig.58 

••• 
51.35 
52. 25 
51. 40 

Sept.22 
o. 0 

0.25 
I.~ 2 I 
1.38 
I. ~8 

2.21 
2.38 
3.10 
4' 14-
+43 
5. 5 
5.32 
5.53 
6. 13 
6.24 
6.55 
7· 9 
7. 36 
7·49 
8. 10 

8,40 

g. 0 

9·I4 
g.25 
9'47 

10. I 

10.24 
10.38 
10.56 
II.57 
13. 2 

13.30 
15. 14 
15.26 
15,43 
16. 8 
16.30 
16.54 
17. II 
17. 38 
18.32 
19, 5 
Ig.23 
19'47 
20. 6 
20.15 

Sept022 
• I I 12 
'1 I 13 0.21 
'1110 1.17 
'1 I 12 2.49 
'1112 4. 2 ]-
••• 7. 2: 

'1110 g. 18 
'III3 g.55 
'.1107 13·49: 
',Il 13 Ig. 5 
'1113 20.2, 
• II og 2 1.38, 
'1 t 10 23.59' 
• 1107 
• I I 12 
• I II I 

'1 II I 

'1114 
'1 I IS 

'1113 
'11 16 
'11 12 

· 1112 
'1131 
'1132 
'1113 
'1121 

• I I I I 

'II 14 
• I I I I 

'1118 
'1116 
°1 JIg 
°1 J2I 
'1122 
'11Ig 
'1120 

• 11 2 7 
'1130 
'1128 

'1130 
'1103 
'1117 
'IlIg 
'1113 
'1117 
'1116 
••• 

(t) 
'03580 
'03522 
'03330 
'03025 
'02g08 
'02g03 
'02870 

'03118 
'03747 
'0381 7 
'03865 
'03800 

Sept,i2 
.I. 0 56 °456 '2j 
3. 0 5g'2 58 'gl 
Max. 62'2 63 '0 
g. 0 60'061 '0

1

' 

18. 0 53 ° 454 '0 

. Min~ 51'250 '4! 
21. 0 52'253 '0/ 
22. 0 53'053 '2

1 23. 0 54 ',0 54'1 

Sepi.22 
h m 

20. 7 
20. 10 
20.34 
21. 5 
21o 38 
21.52 
22. 2 
22.23 

23. 0 

23. 12 
23.30 
23.39 
23.59 

Western 
tDeclina-

t¥>n •. 

o I /I 

20.51.30 
52. 10 
48. 25 
47. 5 
50. 10 
4g· 20 
51. 30, 
51. 5 
••• 

52. 15 
51. 0 

53.45 
52.55 
53.25 

~ .. , 

Sept.22 
h m 

20.54 
21.30 
21.50 
21.57 
22.40 
22.54 
23. 8 
23. 21 
23,41 
23.59 

°1119 
' 1124 
'11 17 
'1120 
'1106 ' 
'1106 
' Ie97 
'1105 
'1101 
'1101 

h m 

~ii;di~g;~ 
, of . 
Thermo-~ 
meters. 1 

~..,J"~'; . ~ ~ ~ 
~l ~~: 

------I·------~-...---------- -----I~,------~------
Sept.23 

0o 0 ZO. 53.25 
0. 3 54~ 30 
o. 9 
o. 15 
O. 22 
0.50 
I. 28 
1.39 
1.53 
2. 15 
2.34 
2.52 
3. 0 

4. I 

4. 32 
4· 41 
+47 
5. 2 

5.13 
5.34 
5.48 
5.54 
6. ° 
6. II 
6.23 
6.35 
6,42 

6'46 
7. 2 
7. 28 
8. 0 

8.18 
8.36 
g. 0 

9. 8 
9. 23 
9. 32 
9.48 
9. 56 

10. 5 
10.22 
10.36 

53.55 
54. 50 
54. IS 
54.45 
53. IS' 
55. 10 

5z.55 
50.35 
48. 20 
47.40 

48. 15 
48. 35 
48. 5 
47. 20 
47. 55 
47. 50 
46. 35 
48. 5 
47. 5 
47. 30 
46. 5 
46. 50 
38. 0 

32020 
32. 0 

29. 50 
37. 0 

40 . 55 
37. 25 
38.55 
37. 50 
2g.30 
2g.35 
32.35 
31.20 
28. ° 
30. 0 

29. 25 
35,40 

34. 30 

Sept. 23 
o. ° 
0.33 
1.2& 

. I. 41. 
2. 2 

2.21 
2·44 
.2.55 
3.g 
3'48 
4. 0 

4. 22 

4. 37-
4·4Q 

4. 52 
5. II 
5.25 
5.34 
5·47 
5.55 
6.10 
6. 16 
6.26 
6.34 
6,43 
6,46 
6,52 

7.45 
8. 22 

8. 28 
8.52 
9. 8 
9. 23 
9. 32 
9. 39 
9·47 
9. 55 

10. 8 
10.22 
10.45 

Sep~'iz3 
',1101 0, 0 '03800 
° II 00 I. ~1 '03585 
01095 + 31. 'p3043 
'1101 5 .. 56 '02960 
°1088 ;6: 5,3 '02993 
·.J088 7~ '5.3 . '029+6 
°1097 8,51. '029:5S 
'1'096 10. 25 '029~5 
'1103 10: 52 '02945 
• II 05 1'1. 25 '02 g23 
'1108 12.24 °02940 
••• 13. 0 '03005 

'1104 13.53 '03020 
'1112 14.15 '02893 
'1112 14.47 '02920 
'II 16 17038: '03450 
'1112 22. 15 '03846 
'1115 23.36 {'03810 
'1110 '03777 
°log6 23o 59 '03738 
'1°95 
'1101 
01093 
' 1097 
' 1094 
' 1099 
- 1097 
' 1104 
•• * 

' 1079 
'1080 
'1085 
'1081 
°1079 
'1083 
' 1074 
' 1074 
°1082 
'1 0 78 

, '1080 
, ' 1076 

' 1094 

Sept023 ; i 

0.0 55 '455'S 
I .,' 0 5~ ~,5 5(i '1 
2., 0 57 '8 5.~ -:t 
3~' ~ 59 '009 '0 
6., 0 6i'J 61, 'Q 

'Max. 62 ',063 '2 

9;, 9 60 'q6q 'Q 
12,: '9 58 '~5a'a 
,18, 0 54°,855'5 

Min. 52'35 I: '6 
21o 9 53 °2 5+ '0 

22. 0 53'654'2 
23. 0 5+ '054 °6 

""T1ie·iiiIDcil.tlODS 'aretaKoorrottf'thestreets of the Photographic Record, except where an a:sterisk 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 
b~en generall! in a state of agi~ation. The Symbol (t) d?notes. that the registe~ has failed,bet~een the preceding ~nd following rea~ing~. 
'Ihe Symbol 0 attached to & .tJDledenotes that the reading wIll apply equally well· to a consIderable range of tIme near that which 18 

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 or t~e displacement. 



Western 

Declina~ 
tion •. 

~ 

Sept.~3 t Sept.23 
, h'c m " 0; I " .: h m 

!10.44 20.'32. 0 .10.55 
;10.53 :34. 5 II~ 0 
'1 I. 1 '33. 30 I I. 22 
II. IQ 35. 20 I I. 36 
II. 36 27. 15 I I. 43 
11.38 :29. 10 11.58 
12. 6 24.10 12. 8 
,12. 3 24' 0 12.37 
12.18 19.25 13.0 
1 2. 27 2 I • 0 13. 15 
12.32 20.30 13.25 
13. 7 22.50 13.58 
13. I2 22.30 14.40 
13.28 14· 55 14.58 
13,40 '12.25, 15. 8 
13. 47 14· 50 15.24 
14. 0 4+ 0 16. 10 
14. 6 43. J 5 J 6. 26 

*** 16.38 
14. 13 45. 35 16. 43 
14.48 24.50 16.58 
14.5835.35 18. 0 
:15. 19 33.30 18.17 
15.40 '38.30 18.30 
15.5940. 50 19. 17 
'16. 7 40. 30 19· 40 
16. 15 41.35 19.53 
16.34 40.40 20. 28 
16,41 42.25 20.37 
16. 58 41. 25 2 I • 6 
17. I 42. 5 21.24 
17.10 41.30 21.43 
17.23 42.20 22. 0 
17.40 41.30 22, 13 
18. 6 42.25 22.35 
18.20 41.25 
18.27 42.35 23. 12 
18.58 41.35 23.40 
19· 8 42. 5 23.59 
19.20 41. 20 
19. 2 5 42. 15 
19· 37 42. 30 
19· 45 41. 15 
20.20 42• 10 
20.32 43.35 
20'43 43. 5 
21, 40 44.30 
22. 6 45.30 
22.23 46.50 
22,37 49.35 
22. 45 48.50 
22.55 49. 35 
23. 7 49. o· 
23.59 50.30 

-----I--~---~-----
Sept.24 . Sept.24 

o. 0 20. 50. 30 o. 0 
0.37 51. 0 0.20 

I 

AT THE ROYA.L OBSERVATORY, GnEENWICH,IN 'THE YEAR 1863. 

'1087 
' 1087 
' 1064 
' 1070 

' 1067 ~ 
' 1075 
' 1069 
'1068 
' 1078 
' 1072 

' 1070 

' 1040 

'1116 
'1101 
' 109S 
'1.100 
'1100 
'1102 
' 1107 
~I 106 
' 1107 
'1102 
'1104 
'1102 
' 1104 
'1100 
'1103 
'1101 
' 1099 
' 1097 
'1101 
' 1099 
' 1098 
'1100 
'1100 
*** 

' 1092 
'1101 
'1108 

Readings 
of 

Thermo
meters. 

~~ r::;.~ 
~g, >§, 
.... :1 .... ~ 
Ol"'l O::;S 

h moo 

_--1---1-----1--- ----
Sept.24 

IIOS 0, 0 

II 13 

Sept.24 
o. 0 54'755'0 
1. 0 55' 5 55 . 8 

SeptJ4 
h m 
I. 5i 
1.58 
2. 15 
2.27 

2·47, 
2.59 
3.12 

: 3.3m 
3·49 
3.56 
4· ~ 
4· 19 
4·3~ 
4·4it 
5.23 
5.3q 
6. 5 
6,,18 
6.33 
6.53 
7· q 
7. 31 
7·47 
7. 54 
7. 58 
8.30 
8·45 
9. 13 

9. 25 
9. 33 
9. 38 
9. 56 

10, 7 
10.26 
10.35 
II. 7 
II. 13 
I 1,32 
11·49 
12.32 
12.42 
13. I 

13, 13 
13.29 
13.56 
14, 9 
14. 22 

14. 30 
14.45 
14. 58 
15.15 
15,44 
15.58 
16. 6 
16.22 
16.30 
16.36 

Western 

Declina

tion. 

C> I II 

20.49. 10 
49. 30 
48. 25 
49. 15 
49. 15 
48. 55 
49. 0 

51. 30 
49. 30 
49.45 
48. 0 

43,45 
47. 35 
44. 30 
48'40 

48. 0 

46. 20 
47. 5 
45,40 

45. 15 
45,45 
45. 30 
4 1• 35 
42. 0 

4 1 • 15 
'43• 25 
15. 0 

44, 0 

(t) 
45. 35 
4 1• 30 
42. 0 

37. 0 

38. 0 

35.40 

37. 10 

29. 10 
30. 0 

3S. 10 

34. 55 
40. 0 

41• 55 
40. 10 

43. 0 

43. 3.1 
4 1 • 25 
42• 50 
42 • 20 
44. 5 
43. 25 
44, 5 
40. 30 
43• 25 

.43. 5 
42. 0 

42. 5 
43. 10 

42. 0 

Sept.24 
h m 

1.34 
1.50 
2. I 

2. 17 
2.35 
2.58 
3. 13 
3.57 
4. 15 
4. 26 
4.4 1 

4. 57 
5.23 
5.29 
5.51 
5.59 
6. 14 
6.25 
6.34 
6·44 
6.50 
6.55 
7. 3 
7. 16 
7. 24 
7. 32 
7·49 
8. 0 

8.24 
8.57 
9. 26 
9. 32 
9.41 

9. 59 
10. 15 
10.28 
10.50 
11.11 
11.24 
11.57 
12, 12 
12.22 
12.30 
12.38 
12·47 
13. 0 
13. 8 
13.41 
13.52 
14. 8 
14-'45 
15. 2 
16. 12 
16.23 
16'42 

16·49 
16.54 
17· 4 

· 1120 
'1 I 19 
· 112 I 
'1118 
'1125 
'1 122 

"1126 
'I I 14 
'1082 
' 1094 
'1077 
' 109 1 

'1100 
'1099 
' 1107 
'1106 
'1116 
'1 I I I 

• I II I 

'11 17 
'I 115 
'11 19 
'11 14 
'1 I 18 
'1116 

'1120 
'11 10 . 

'II 13 
'1094 
' 1189 
'1101 
'1102 
' 1092 

'1102 
'1102 
'1115 
' 1092 

' 1089 
' 1094 
'1123 
'1113 

'1114 
'1 II I 

'1 II I 

'1 lOS 

'1111 
'1108 
' 1104 
'1108 
'1108 
'1117 
'1113 

'1116 
'1121 
'1118 
'1114 
'1118 
'1120 

Sept.24 
11 m 
I~ 0 

Io 30 
3. 2 

4. 16 
+55 
6~44: 
8. 14 
8,47 
9' 9 

10.27 
10.53 
11.27 
11.59 
17. 2 4 
19· 43 : 
23.59 

For the Horizontal and Vertical Forces, ihcreasing readings denote increasing forces • 

. ; 

'03734* 
'03715 
'03516 
'03490 

'03459 
'03'226 
'03180 
'03222 
'03138 
'03223 
'03182 
'03224 
'03300 
'03665 
'03855 
'03863 

(clix). 

~ Readings 
..cI.1=I of 
o e:i . Thermo-
'j; fa mete'rs. 
m;8' '-r;q-' --~-~-. ~-.-I 
~'g ~ fo ~ f 
~ ~:i~::;s 

Sept.24 
h moo 
2. 0 56'4 56'S 
,3. 0 57'357'7 
Ma.x. 59 ~I 59 '2 

9. 10 57'557'8 ' 
18. 45 52'953-S 
Min~ 51'050'4 

21, 0 52 '353'3 



(ch:) INDICATIONS OF THE· MAGNETOMETERS· 

.g~ 
CIS .S~'i . CIS 

ClQ)~ cU Readings I CIS ai ClOJ"O 

~ 
ClOJ'j ai Readings ..... '0 ~ ~ .; 'O.s ai ..... '0. cU 

a ~,g <c) ~ ~.§ a of a a 
~~ ~i 

a of 
-58 

OJ,.CI &l :s ~ ..... -58 -5E=1 e~ ~.~ .gE=1 .g~ 
Western ~~f .... ~E-i e:t:~ ~E-i Thermo- i Western oOJt::~ TherJD1) .. 

.; ~ ..... J.o ~OJ~f .; ~ .... J.o ..... J.o .; ~ F-i.ggt .; ~ ~OJSOJ .; :s 
Declina-

it ~ -.g~~ ~.g g ~ ~ ~ meters. 
\ 

~ ~ 
Declina-

~.g~s:l.c meters. 
~- CI- ~- m~ ~o CI- i ' ~ s:l.c ~'O ~cg§~ ~;Z OJO Q)O s .... ~ 5 OJO .... ::::5 OJ 0 CI"s~~ tlJr:/1 tlJr:/1 CI 0 OJ Q)r:/1 ..... 0 OJ ";j;\\"j;\ OJr:/1 OJr:/1 OJr:/1 

~ll;t t5~ tion. O~ ~rlJP;;E-i t5g .~sP;;8 o~ ~ fo >= ~ 5~ tion. o~ ~sP;;E-i t5~ .S ;: P;; E-i o~ 
OJ OJ 'i::~ • "" OJ 1:: ~ • "" Q) OJ '1:: ~ • J.o OJ li ~~ OJ 

~ ::a ~ s:l.c~~ )1 ~OJ p.,>- c:S ~ .... tQ <0-. ~ I ~ ~ ~ s:l.c::tlc£ ::a ~ (S~ ~~ ~ o~ O~', >-

Sept.24 Sept.24 

I 
Sept.25 Sept. I 5 Sept.25 

h m 0 I " h m h m b m 0 0 b m 0 I " b m b m b m 0 • 
16.50 20.4°. 10 17. 28 '1I 15 4. 35 20.48.45 5. 8 '1 I II 22.58 '03860 

16.53 4 1. 20 17. 58 '1°99 
I 4. 51 48. 10 5.15 ° I I I I 2,3.5g '03857 

16.58 41. 0 18. 8 °1108 I 5. I 48.45 5.42 'Iogo 

17· I 42. 10 18. 13 '1101 5.33 45. 15 6. 4 '1111 

17. 10 4 1• 0 18.22 '1112 5.37 41. ° 6.20 '1133 

17. 18 4°.40 18.25 '1108 5,43 41. 0 6.2g ' 112 7 
17. 53 43.45 18.30 '1114 5.48 3g. 5 6·46 '1100 

18. 7 42. a 18,4° '1112 5.57 38. 15 6.57 '1106 

18. 15 44. 15 18.54 '11Ig 6. 3 33.45 7. 10 °log9 
18o 22 42. 5 *** 6. 17 4°· 5 7. 24 'Iogg 

18.37 45. 30 Ig.53 "1112 6.32 43. 25 7. 30 '1105 

18,45 43. 30 *** 6;45 4°·25 7. 38 '1106 

18.55 44· 5 20. 20 °1 lIS 6.55 40. 30 7.45 01102 

19. 13 42. 5 21. b °1 I 10 7· 8 37. 50 7. 54 '1102 . 
19. 28 42 .. 4° *** 7. 36 41. 0 8. 4 'Iog8 

19. 31 41. 30 21o 4 °1112 7.43 40. 35 8.23 °1099 

19. 37 43. a *** 7. 52 42. 5 (t) 

19.46 44· 0 22. 7 '1 I I I 8.27 41. 50 g.' 0 °1118* 
I; 

19. 53 42. 0 22. 17 '1116 8.43 44. 10 9. 30 01 II 8 

19. 58 42. 50 22.30 °1105 8.53 -43. 15 9.42 °1126 

20. 3 4 1. 50 22.37 OIl 15 9· 2 47. 35 10. 3 '1108 

20. Ig 43. 5 22. 41 '1106 9- 15 45. a 10.32 '1113 
*** (t) 9. 27 35.50 10.50 01103 

21. 2 42.40 g.51 43. 30 I I. II 01100 

21.3g 45. 15 10. 10 r-- 3g.25 II. 35 01100 

21.54 45. 35 10.23 4°.45 11'45 ' 11 °7 
22. 10 47· 0 10.38 39· 0 12. 0 01105 \ 

22. 18 49· 5 I I. 26 44. 10 12.39 "1106 
22.28 48. 5 12.45 42. 50 12.50 '1103 
22.32 50. 15 13. 18 43. 55 13. I ' 1107 . 
22.41 48. 5 13.29 44. 55 J3.IO 01107 
22.46 49' 15 13.52 42. 10 13. 23 '1102 

.22.57 47. 55 14· 7 44· 0 13.54 °1104-
23. 12 50.45 14. 29 42. 0 14· 7 ' 11 °7 
23.27 48. 10 14.46 44· 0 14· 17 °1104 
23.+3 50. 5 15·44 44. 15 14. 27 °1106 

23·49 52. 0 15.57 43. 5 14. 54 '1103 

23.5g 50.20 16. 17 43.45 15,41 '1 log 

--- ---- - -- -.- 16'48 42. 0 16.12 '1 I 10 

Sept.25 Sept. 25 Sept. 25 Sept.25 17· a 40. 0 16. 20 °1108 

o. 0 20.50.20 O. 0 "1108 o. 0 '03863 I. 0 56°2 56 '3 17. 22 42. 5 16'40 '1 log 

o. 17 50o 10 1.29 "1117 1.34: '037°8 3. 0 60'0 60°0 17·49 42. 50 17· 6 '1 I IS 

0.53 51.35 1.51 °1118 3o I °03414 Maxo 63'0 64'0 18. 5 47. 15 17· 17 '1106 

J. 18 50025 1.57 °1108 3.23 '03300 g. 0 62'8 63'0 18.20 42.4° 17. 30 '1102 

I. 27 53.25 2.15 '11 27 3052 °032 I 2 18. 10 54'8 55 '1 18.25 44. 30 17·4° °1 III 

1·44 53. 5 2.30 '1115 4. 39 '02980 Min. 51 .,3 50'8 18.33 42. 50 17·49 '1110 

I. 52 51. 25 2.37 01I I 2 5. 2 '02946 2 I ° 0 53 '1 54'6 18,47 44· 5 17. 57 'Il18 . ! 

2. 6 54. 50 2.+3 '1 JI5 6.30 °028g5 18.5g f3. 5 18. 8 '1105 

2. 19 55. 5 2.54 °1107 6.58 '02840 19. 10 43. 30 18. 14 ' 1099 
2.37 58.30 3. 13 '1°72 9· 8 '02810 19· 17 42.4° 18.21 '1106 

2·49 58. 5 3.23 '1°75 g.28 '02 769 19. 26 43. 50 18.27 °1103 
3. 9 49° ° 3.32 '1083 g039 '02790 *-* 18.33 ' 1109 
3.24 48. 0 3.39 '1086 10.10 '02777 19. 58 44· ° 18.3g °JI05 I 

3.30 46'40 3,47 °1099 10.52 '02798 20. 13 42. 20 18.53 -1104 
3,45 48. 5 .** 14· 2: '03°47 20.33 43. 20 Ig.24- 'I1 12 

4· 4 47· 5 4. IS '1°93 16.54 '03383 20.4 1 42.40 19·4T OIl 12 

4· 14 47. 35 4'4° '1106 17· 29 '03498 20o 52 43. 55 19·46 °1105 
4. 22 46. 55 5. ° '1105 Ig.53 '0381 7 21. 1 43. 25 20o ° °1 I 10 

-
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instanc'es 

they are infelTed from observations made with the telescope in the ancient manner. The Symbol *** denQtes 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. (clxi) 

G.i G.i .$~'j G.i G.i I=IQ)-o ai 
, 

G.i I=IQ)"O I=IQ)-O 
.~ '0 ~ Q,) Readings G.i ·;O~ oj ai · ..... o~ tV ai Readings 

.§ a ~~ ~ ~ ,~~ Q)..c:I ~ e ao of a a c:.I..c:I ~ 8 a Q)..c:I~.a s of 
r5E--4 ~~ ~,~ ~,~ ~E=i ~~I::~ ~H 

..c:I ...... 
Western oQ)t::~ c:.I~l::eIl Thermo- Western ~ ~ I:: ell c:.I~ Thermo-

.;~ .... J.c ~..c:I0Q) .;~ '"' Q) 0 J.c .... '"' .; ~ .... J.c ~ Q) c ~ ...... J.c o Q) 0 J.c .; ~ 
Declina-

~ ell ";j+,up. ~ oS ~,~ ~ ell meters. Ii= ell ..c:I c:.I Q) ~ '" ~..c:Ic:.IQ) meters. 
1=1 0 1::1-" !il 0 a3 0 1=1-" Declina- = ..... -" ..... s:;lP< ' !il'O ..... I::IPot 1=1 ...... 

':B 00 
Q) 0 ~ct-< § s ~"S;::Sffi :Ba5 Q) 0 ~"S ;::s ffi ~"S;::sffi Q) 0 

tion. 
Q)OO 1::1 0 <1.1 Q)OO Q)OO 

~~ ~t$ 
Q)OO Q)OO Q)OO 

"' oil"' oi ~fa ~g ~-e~~ ~fa ,~-t~ ~ ~fa J.c 1::1 tion. ~fa ~$~~ ~fa ,~!l ~ ~ ~fa '6b • 1::1 o ell ~6b>SJ) Q) Q) 'J:: ell • J.c Q) ~ ell • J.c Q) :r:I", :>bD Q) Q) 'J:: ~ • J.c ~ 
1:: J.c • J.c Q) 

~ ::a ~ Pot:r:lcS ::a ~ P<:>cS ::a o~ ::a ::a ~ Pot:r:lcS ~ g,:> cS ~ .... ell .... '" ~~ ...... O~ O~ 

Sept.z5 Sept.25 Sept.26 Sept.26 
h m 0 , 

" h In , 'J. m h m 0 0 h m 0 I /I h m h m h m 0 0 

21.48 20.45. 0 20. II '1105 13.58 20.45. 10 16.10 '1 II 8 
21,59 44,'30 20.25 '1108 ••• 16. 17 '11 16 
22.57 48. 25 20.43 '1106 15. 0 43, 0 16.38 '1120 
23. I 49. 35 ' 20.55 ' 1109 16. 7 45. 5 16'45 • I I 18 
23,13 48,10 2 I. 5 '1105 16.23 44. 10 16.55 '1120 
23.25 49. 30 21. 48 '1103 16.38 44. 50 17· 4 '1 II8 
23.45 48, 0 21. 54 '1106 16.52 43.45 17. I I '1°120 • 
23·47 49. 25 ••• 17· 4' 44. 35 17,40 '1 I 16 
23.52 48. 35 23.20 '1105 17. 10 43. 15 18, 0 '11 16 
23,59 49, 0 23.28 '1100 17, 15 44. 20 18.31 '1119 

23.59 '1 I 10 17. 33 43, 0 18.39 '1 II5 
----- --- ---- 17.40 44. 15 18.58 '1 I 17 

Sept.26 Sept:26 Sept.26 Sept.26 18. 7 43. 20 19. 52 '1 II3 
O. 0 20.4S' 0 0, 0 'II 10 O. 0 '03857 I. 0 56'4 56:2 18. 15 44. 25 19. 59 'pII 
0.30 49. 35 0.40 ' 1109 0.43 '03823 3. 0 59'5 59'2 18.27 43. 25 20.23 • I I I I 

I. 5 50.30 0.56 '1106 I. 22 '03760 Max. 61 '4 61 '8 18,40 44. 15 20.59 '1102 
••• I. 7 '1 II4 3'46 '03308 9· 0 60'3 60 '1 18,45 42.40 21. 16 '1088 

1.45 47. 55 I. 26' '1108 6.17 '02918 Min~ 50 '2 49'6 20. 0 42. 25 21.25 '1085 
2. 0 49. 35 I. 45 '1 I 10 7· 0 '02900 21.24 51 '0 53'0 20. 18 43. 0 21. 43 '1085 
2. 8 48. 10 I. 59 '1 II6 7. 16 '02914 20.37 45. 0 21. 52 ' 1092 
2.22 48.45 2.10 'I I I I 8.22 '02883 2 I. 0 44. 55 Ct) 
2·44 48. 5 2.26 '1114- 9. 58 '0288 I 21. 15 46. 0 23. 0 'J 102 -2.53 49· 5 2.51 'II 13 12. 45 '02983 21. 28 45 . .30 23.38 '1103 
3. 0 47.45 2.53 '1116 15,42 : '03257 21.43 47. 35 23,46 '1108 
3. 13 4(),40 3. 8 '1105 20. 12 '03864 21.54 46. 55 23.59 '1 I 10 
3.19 47. 20 3.23 ' 1109 22. 0 '03925 (t) 
3.30 46. 30 3,46 ' 1095 23.59 '03912 ---- ---- ----
3,37 44. 25 4· 0 ' 1095 Sept.27 Sept.27 Sept.27 Sept.27 
3.51 44. 10 4· 14 '1102 Ct) O. 0 '1 I 10 O. 0 '03912 Max. 57'0 58'8 
4· 8 41• 30 4. 23 '1102 5.51 20,46. 50 0.25 '1117 0,41 '03900 9. 30 57'0 57'0 
4. 20 42. 35 4. 33 '1,095 6.14 45. 0 0.37 'II 15 2,59 '03775 18. 0 56'8 56'8 
4. 34 41. 35 4. 53 ' 1097 6.26 45. 15 1.25 '1123 4,45 '03602 ' Min. 55'6 55'4 
4·44- 43. 0 5. 8 '1106 6.38 44· 0 1.41 'II 16 10.26 '03160 21 '0 56'5 56,6 
5. 3 41. 5 5. 14 '1106 6'46 40. 5 2. 0 'II20 10'58 '03160 
5.14 41.20 5.23 • I I 1 I 7· 2 34. 50 2.30 'II20 13.54 '03100 
5.29 44· 0 5.33 '1 I 12 7. 25 33.40 2.45 '1110 16.21 '03025 
6. I 44. 15 5'47 '1 I 10 7,32 32.10 2,51 '1121 17· I '03020 
6. i6 43. 20 6.29 'II 12 7'44 33. 5 3.27 ' 1124 18. 0 '03057 
6.26 44· 0 6,43 '1108 7. 56 36.55 3.52 'II 15 21. 3 '03058 
6,43 39. 25 6.55 ' 1097 8. II 36.35 4. 33 '1115 23'59 '02 977 
7· 0 28.55 7, II 'II 16 8.20 39. 25 5.25 '1128 
7. 13 32'40 7. 20 'III4 8.33 41• 20 5'45 '1116 
7.41 38.50 8. 8 '1115 8.39 40. 50 6.12 '11 17 
8. I 38.30 8.34 '1112 8.58 41. 45 6. 25 '1120 
8.15 39' 10 9· 7 '1102 9· 8 40. 50 6.36 '11 17 
8.30 38. 15 9. 31 '1 I 12 9. 30 40. 50 7· 8 "1124 
9· 0 39. 50 9. 56 '1113 9.45 44. 30 7. 20 '1131 
9. II 39' 0 10. 6 '11 15 9. 57 43. 30 Ct) 
9·23 40. 30 10. 12 '1114 10. 8 48. 30 9. 30 '1130· 
9·49 40. 30 10.24 '1116 10.16 42. 0 16.45 '11 14 
9. 59 39. 20 I I. 0 '1107 10.30 39· 0 17. 28 'II 12 

10. 12 41. 10 11.37, '1110 10.52 40.45 17. 57 '1 II 2 
10.17 40• 0 I I. 46 '1108 II. I 39. 50 18. 8· '1116 
10.33 41.55 12. 9 '11 I2 II. 18 43. 5 18.20 '1 1I3 
10'48 4 1.40 13,50 'II 10 II. 25 42,30 18.37 '1 I 13 
12. 0 44. 20 14. 15 '1114 I 1.36 43.45 19. 15 'II 10 
12. J2 46• 0 15. 0 'II 12 I 1.55 42. 10 20.38 '1108 
12.54 42.35 15·44 '1113 12. 0 40.40 21.28 '1 I 10 

••• 

For the Horizontal and Ve,rtical Forces, increasing readings denote increasing forces. 

GREENWICH OBSERVATIONS, 1863. 



(clxii) INDICATIONS OF THE MAGNETOMETERS 

cU 
s=ev"d s;:lev't:! Readings cU cU s=ev"d .S ~ 'al cU cU Readings 

cU .~] ~ ~ cU cU cU 

.d .§ a ,d ,~ 
·~o s ~ 

,d .~ of S .~ '~]i ~ ,d.§ ev,.ct (:) ~ .§ of O),d a:l ::s 
.SE-t 13E:i ~~t.s .s E-! u~~d .sE-t Thermo- ..g~ .gE-t ~~ ~ .SE-t ~~t~ ~E-t Thermo-
~ ~ Western ..... ~ ~evo~ ~ ~ ~ ~ E; ~ ~ ~ .~ ~ Western .~ ~ ~evo~ ~ ~ ~.s8~ ...... ~ 

~ e.s .duev meters. ~ e.s meters. 
~o Declina- s=- 3:§S' s=~ ~~gp. s;:l e.s 

SO S=O 
...... ,.ctu~ s=~ s=p. s='O 

~Jj evo ~"8::S~ ev'O Declina- ~~ § s ~ 0 ";ca=~ 
~w s= Q ev ~w ~(J1 r:z;; .... ~ .... ~w ~(/1 s= 0 ev J-ol1.l ~l1.l ~~ ~~ 
c.?§ tion. ~ s= ~fIJ~E-t c.?~ t)rn~E-t c.?~ 

ev ev c.?s= tion. ~i~E-t c.?~ .~!~E-t C5;l c.?oS .s= 
>~ c.?~ ~~ .~ 

0) 

~ 
'r:: ~ • ~ ev 'i ~ . ~ ev ~!lJ) oS 'r:: • ~ ev ~ oS • ~ >", 

~ o p.~.s > p.>.s O~ 
c...e.s ~ 

ev 
~ p.~.s ~ > ~>.s ev 

O~ ~ ~ ~ O~ ~ ~ O~ 

Sept.27 Sept.27 Sept.28 Sept.28 
h m 0 

I " 
h m h m h m 0 0 h m <) I /I h m h m h m 0 0 

12. II 20.42. 25 21. 47 '1108 12.52 20.40. 5 14·· 17 '11 14 
12.55 43. 55 22. 8 ' 1109 13. 16 43. 30 14.40 '1116 
13.14 43. 0 (t) 13.38 41. 10 15.39 '1118 
13.27 44. 25 14· 0 44· 0 16.28 '1123 
13.36 44· 5 14. 20 42. 55 18,45 '1120 
13,44 45. 20 14.42 44· 0 18.59 '1121 
14. 15 44. 15 1 

15. 4 41.45 19,45 '11 18 

14· 29 45,40 15. 22 43. 30 20. 4 'III4 

14·44 48. 5 15.36 42. 10 21.10 '1110 
15. 2 50.55 15.54 43,40 *** 
15.22 44. 30 18. 6 42. 10 21.55 '1112 
15,44 47. 25 18.37 43•30 23.38 '1116 
15.58 44· 0 19. 23 40,45 23.59 '1 III 
16. 15 42. 5 Ig.28 42• 0 

17· 4 41. 15 19. 31 40.45 
(t) 19. 38 41. 25 

21. 0 42. 29* 19·44 40. 10 
23.37 46. 50 20. 18 43. 5 
23,43 49. 10 20·49 f4.. 0 
23.59 48. 10 20.57 45. 0 

------- 21. 29 43• 55 
Sept.28 Sept.28 ' Sept.28 Sept.28 21.37 4+ 50 

o. 0 20.48. 10 (t) O. 0 '02977 I. 0 58'2 58 '1 21·44 43. 55 
0.42 49' 0 I. 0 ' 1124* 3.42 '02 900 3. 0 5g'2 5g'0 21.48 45. 25 
1. 0 52.35 I. 6 ' 1124 7. 10 '02836 Max. 61 '0 61 '2 21.55 44.45 
I. 10 51.35 1. 14 '1117 g.30 '02865 g. 0 59'2 59'2 22. 24 46. 0 
1.27 52.20 1.28 '1120 9. 51 '02856 18. 0 52 '0 53'0 22.28 47· 5 
I. 37 50.35 1.40 '1110 12. 16 '02974 Min. 49'0 48 '4 22.42 46• 20 

1·47 50.25 2. 8 '1106 13.15 '03125 21. 0 50'7 51 '3 22.52 47. 35 
1.52 49. 30 2. 19 '1113 13.31 '03150 23.25 49. 30 
1. 5g 50.20 2.32 '1108 18.37 '03850 23.32 50.30 
2. 4 49. 20 3. 18 '1112 

18.59 f03862 23.5g 48. 35 
2. 15 51. 25 3.30 '1108 '03604 -------- - ----------- 1·-

2.40 49· 5 4· 8 '11I5 21.28 '03881 Sept.29 Sept.29 Sept.29 Sept.29 

3'49 47. 35 4. 25 '1112 22. I I '03890 o. 0 20.48. 35 o. 0 '1111 O. 0 '03706 I. 0 54'8 55'c 

4· I 48. 5 5.21 • I I I I (t) 0.38 51.40 0.39 '1121 I. 7: '03610 3. 0 58'0 57'c 

4· 17 47· 5 5,40 'II 14 23.21 '03730 0.58 51. 0 I. 0 '1118 2. 8 '03398 Max. 61' 0 62'C 

4. 38 47· 0 6. 4 '1111 23.59 '03706 I. 18 51.55 1.22 '1125 4· 7 '02962 g. 0 60'0 5g.0 

5. 14 45.40 6.27 '11 14 1.38 51. 5 I. 40 '1123 7,·21: '02836 18. 0 52' 0 53'0 

5.2g 45. 50 6.39 '1113 1. 47 49.40 1.51 '1119 g.33 '02824 Min. 48'3 47' 6 

5'44 44. 10 7· 8 '11 18 2. 0 4g· 25 2. 8 '1123 9· 59 '02840 21. 0 50· 0 51' 0 

6. 7 44-. 35 7. 22 '1 II 7 2. 6 50.45 2.26 '1 u6 10.28 '02830 22. 0 50'0 50'8 

6. 15 4+. 10 7. 30 'III 8 2. 17 48. 5 2·47 ' 1124 12.41 '02963 23. 0 50'7 51' 2 

6.23 44. 50 8.18 'II 12 2.38 47· 0 3. I '11Ig 14· 17 '03130 

6.42 44. 10 8.37 '11 14 2.48 47· 5 3.30 '1121 18. If '03680 

7· 2 45. 0 9· I '1108 3. 0 45. 5 4. 13 '1112 (t) 

7.43 44. 55 9. 27 '1141 3.18 44. 35 4. 36 '1117 20.55 '03g20 

8. 7 44· 0 g.5g '1113 3.52 45.45 5.lg '11 16 21·45 '03g4° 
8.20 44. 15 10. 7 '111 I 4. 12 44. 35 6. 8 '11 18 (t) " 
g. 3 4 1. 50 10.28 ' 1099 6. 22 43.40 6.5g 'II 16 

g.22 32. 0 10.52 '1118 6,48 42.45 ;.50 'I 120 
g.30 34.40 I I. 38 ' 1124 7· 7 43. 0 8. 8 '11 14 
g.56, 34· 0 12. I '1115 8.32 42.40 8.25 '1113 

10. 13 40. 25 12. Ig '1103 8.56 38.55 g. 2 '1117 
10.30 41. 50 12.28 '1102 g. 4 41. 25 9·24 '1113 
10.51 38.30 13. 8 ' 1109 g.18 4 1• 55 9·42 '1120 
11.53 37· 0 13.18 '1115 g.38 37· 0 9. 50 'I1IS 

12. 7 35.35 13,43 '1113 10. 9 42. 35 10. z '1131 

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, 



A.T THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1863. (cbilli) 

cP cP .S.a rg Q,\ cP EQ.)"d cP Readings .§ I cP =Q.)"C! cP =Q.)"C! Q) Readings 
S ~~§ ~~~ f:; ~~ 

. 'OS e 
S 

~~ 
.;;]~ ~ .§ 

·""0 ~ Q) 
~.§ 

-58 ~~t .... ~~ ~E ~8 
of ~~Q.).E Q.)..cI al S of 

Western 
C)~ 

~.s 8 t C) f:;~ ~ ~ '£hermo- ~E-t 
Western ~Q.)tf ~E-t ~~t::t':I .~~ Thermo-

.~ ,.., .;~ .~~ 
.... ,.., 

meters. .;~ ..cI 0 Q) .~ li o Q.) 0 '"' 
=~ f;I;j ... C)~ ~ t':I ~ t':I -;"'§P. ~.cIc.>Q.) = t':I meters. 

Declina- = 0 3~§S- =0 ~~~~ ~"O = 0 Declina- ="0 = 0 "'1=Ic::l. ~o ~rZ ~oo aloo aloo .... c... S -;~ = ~ = Q) Q.)oo ~~ ~..,J aloo = 0 Q) aloo ,..,00 ~i ~i t5~ tion. ,..,~ O~~E-f ,.., ~ .£ !5~E-! ~~ 
Q.) ,.., = tion. ,.., = ~~~~ ,.., ~ t)Ul~~ C!:l~ Q.) CQ.) ·2 . ,.., CQ.) ~ .,.., 

~ 
~fo P:fo C!:lg1 C!:l~ .&;: • '"' OQ) '€"5 .,.., Q.) ~~ p: ~o 

~ ~ ~ ~~~ )1 >~>~ C;~ C;~ :a ~ o c::l.~~ :a > c::l.>~ ~ c...t':I c...t':I 
~ o~ o~ 

Sept.29 Sept.29 Sept.30 Sept.30 
mJ h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m h 0 0 

10.22 20.41. 10 10.30 'J 1I6 4. 28 20·44· 5 4.45 ' 1094 
10.55 40. 5 10.50 '1117 4. 51 .37· 5 5. 8 '1113 
I I. 19 41. 5 11.30 '1115 5. 7 40. 50 5,43 '11 15 
11.25 42. 10 12. 8 '11 16 5.48 43. 0 5.50 '1114 
12. 6 4 1.40 12.53 '1115 6. I 42. 10 6.39 'I1 15 
12.20 42. 25 13. 8 '1 I16 6. 7 42. 25 6'49 '11 12 
12.38 40. 25 13.26 'II 13 6.39 41'45 7· 9 '1 I19 
12.52 40. 25 14· 0 '1128 6.45 40.40 7. 32 '1103 
13. 29 46. 35 14. 27 '1 122 7· 2 39. 10 7·47 'II 14 
J3'43 45. 30 15.46 '1I22 7013 40. 10 7. 57 '1 log 
14' 9 44. 50 16. 6 '1126 7. 27 36.30 8. 8 '1116 
14. 23 41.45 16. 22 ' 1124 7. 37 42• 20 8. 17 '11 13 
15. 18 41.40 17· 6 '1121 7. 52 35. 0 8'43 '1113 
15.52 42. 30 (t) 8. 0 32. 0 g. 2 '11 17 
16. 13 40. 25 18.55 '1121 8·.37 40. 5 9·I4 '1 I15 
16.35 4 1• 10 20. 17 '11I3 g. 8 39. 30 9'44 'I113 
16'47 40. 30 20.3g '11 15 9·24 38. 0 g.58 ' 1107 
17' 19 41. 10 21. 6 '1 I 12 g.5g 3g.55 10. 10 '1 I1g 
17. 38 43. 10 21. 45 . I I I I 10. 10 38. 10 10. Ig '11 18 
18. 13 43• 0 21.58 '11 12 10.20 41. 30 10.37 '1136 
18.31 41•30 22.22 '1110 10:37 37· 0 II. 0 '1 I16 
18.3g 42. 50 22.43 'I116 10.52 3g.30 I I. I I '1112 
18.51 4 1.45 23.26 '1 log II. 2 36.45 I I. 19 '1 121 
18.54 42• 25 23.59 '11 15 I I. 24 37. 30 1 I. 28 '1117 
Ig. II 40. 20 I I. 27 41. 5 I 1.42 '1 I 17 
Ig. 17 40'45 II. 34 3g.25 I 1.53 ' 1124 
19. 31 40. 0 I 1.40 40.45 12. 17 • I 112 
Ig.3g 40. 15 I 1.56 3g. 10 12.30 '1114 
20.28 39. 50 12. I 40 .40 13. 8 '1115 
21. 3 40. 35 12.27 37. 10 I3.3g '1106 
2 I. 13 40• 10 13. I 39.40 13. 48 '1 I 10 
21.27 41. 50 13. 14 38.55 14· 7 '1 log . 
21.57 43. 15 13.30 41. 15 14· 19 '1113 
22. 3 44'45 13'46 41. 5 14. 54 ' 1109 
22. 9 44. 10 14· 8 43. 30 15.25 '1113 

*** 14· 41 39.40 15'46 '1 I 12 
22.34 - 46. 0 15. 14 44· 0 16.23 '1116 
22.42 48. 0 15.30 43. 10 17· 8 '1115 
2.3':9 48. 5 16. 2 43. 35 17· 17 '1 I17 
23'41 4g· 35 16.22 42. 50 17. 25 '1115 
23.59 4g· 5 17· 2 42. 30 17. 35 '11 15 - ---- ------- ------- 17. I I 43. 20 17· 41 '1116 
Sept.30 Sept.30 Sept.30 Sept.30 17· 27 42. 0 17. 53 '1113 

o. 0 20·49, 5 o. 0 '1 1I5 (t) O. 0 52'0 52'6 17. 38 43. 5 18. 10 '1 Il6 
0.10 49,55 0·49 'II 19 I. 0 '03854* I. 0 53'5 54'0 17. 56 41. 20 18.38 ' 1107 
0.19 50. 5 I. 7 '1 II6 2.21 '03543 2. 0 56'3 56'6 18.37 40.45 19. I I '1106 
0.34 49. 20 I. 25 'II Ig 4. 35 '02946 3. 0 57'6 58'0 *** Ig.36 '1107 
0'44- 49. 30 I. 44 '1 I I I 4. 57 '02950 6. 0 61 '0 61 '0 19. 30 43. 5 20.18 '1105 
I. 0 48. 35 2. 3 '1110 6. 4 '02894 Max. 61 '7 62 '5 20. 3 41. 50 20.54 ' 1098 
I. 19 49. 30 2,32 '11 16 9. 16 '02806 9· 0 61 '5 61 '5 20.23 42. 25 2 I. 15 '1098 
1.30 48. 20 3, 7 '11 15 10. 12 '02807 12. 0 61 '5 61 '6 20.37 41.45 2 1.30 '1100 

1'43 46. 15 3. 13 '1121 I I. 0 '02770 18. 0 60'7 60'7 20.46 42. 0 21.43 ' 1098 
1.53 46• 50 3._39 '1116 18. 23 '027g2 Min. 58 '2 57'8 *** 21.50 ' 1104 
2. 14 45• 25 3,47 'I1 I 7 22.28 '02860 21. 0 5g'8 60'0 2 1.30 44. 35 22. 8 'Iog5 
2.24 46. 20 3.54 '1114 23.59 '02805 22. 0 60'3 60'2 2 I. 41 46. 30 22.42 ' 1098 
3. I 45•30 4· 19 '.1110 23. 0 60'6 60'6 21.55 45. 5 22.54 ' 1096 
3.54 45. 20 4. 24 '1105 22. 13 45.40 23.38 '1101 
4· Ig 43. 55 4. 37 '1102 22.30 47. 15 23.59 ' 1097 

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

X2 



(dxiv) INDICATIONS OF THE MAGNETOMETERS 

~ Q) 
~Q)'"C:I . .s~] cP Q) Readings s:lQ)"Cf .S -a ~ Q) Q) Readings 
.~]~ ~ (lI Q) a3 .~] ~ cP Q) 

s a .§ ,.J:lC)1-o S of a a s Q),.J:l i ~ .§ of 
~~ "\Vestern ~8 ~~f:!~ ~E-i ~~~~ ,.J:l .... 

Thermo-
,.J:l .... ,.J:l ..... ~ ~ ~ ~ ,.J:l .... 

~~t~ ~E-i Thermo-
~]g~ 1-0 Q) 1-0 

C)E-i C)E-i Western 
C)E-i o t~ C)E-i 

.; ~ ..... 1-0 .... 1-0 ~~g~ .; ~ meters. .... 1-0 .... 1-0 ~Q)o,", .; ~ ~.sg~ .;~ meters. 
Declina- ~ t.s 

$:§S' 
~ t.s ~ t.s ~ ~ ...... oSC)8,. 

§'O §'O §'O _~ § a s:l'O = ...... Declina- s:l'O s .... § s s:l- s:lP< §o Q) 0 Q) 0 -=~=s Q)if.l Q)if.l s:l 0 (lI Q)if.l 
.~~~~ 

~if.l ~~ ~~ Q)if.l ~if.l s:l 0 (lI (lIif.l (lIif.l ~~ I~~ tion. .§ ~ P;; E-i 
C) • Q) 

'"' = '"' ~ '"' s:l '"' s:l C5~ tion. '"' s:l I.§ !l~" C5~ '€i~~ '"' s:l 
Clt.s ~t.s C!:)t.s C!:)t.s .= 'S}, c;!:)~ C!:)~ ~ ~ ~ ~ C) (lI '"' '"' . '"' Q) t: 1-0 • '"' Q) ::r:lbO >t.s Q) '"' ~ . '"' ~ ~ ~ ~ ~~.£ ~ > ~:>.£ ~ 

.... t.s Q) 
~ ~ P<::r:l.£ ~ > P<:>.£ .... ~ .... ~ 

o~ o~ ~ o~ 0 

Sept.30 Oct. I Oct. I 
h m 0 I /I h m h m [h m 0 0 h m 0 I /I h m h m h m 0 0 

22·47 20.47. 10 18.33 20, 42. 0 22.43 'log5 
23.53 49'45 18.56 42. 30 22.52 'Iogl 
23.5g 49. 10 19'45 41. 10 23.23 '10g3 
---- ---- ----_.- - ---- Ig.5g 41,40 23,42 'Iogg 
Oct. I Oct. I Oct. I Oct. I 20. 4 41. 5 23.53 'log5 
o. 0 20.49. 10 o. 0 'log7 o. 0 '02805 o. 0 61'161'1 20.36 40. 20 23.5Q 'Iog~ 

*** 0.15 '1101 0.37 '02780 I. 0 61 '8 161 '3 21. 8 40. 55 
o. 16 51. 25 0.42 'log7 I. 3 '027g3 2. 0 62 '2 162 'I 21.57 42. 55 
0.23 50'40 I. 20 '1 log 1.40 '02 776 3. 0 62 )62'8 22.lg 44. 15 

*** I. 43 '1101 2. 13 '027g 1 Max. 63 '2 163'8 22.24 44· 0 

0'45 50.25 I. 52 '1103 
4. 13 {'02755 g. 0 62 '5164'0 22.38 46. 5 

0.5g 50.50 I. 5g 'log8 '02880 18. 0 57 '8
1
58 '0 22.45 45, 10 

I. 21 53.30 2.15 ' 1104 6.20 '02794 Min. 55 '6
1
55 'I 23'46 50.30 

J.38 51.30 2·47 'IIOI g.23: '02 765 21. 0 56 .g157 '0 23.56 49' 0 
1.45 51.55 2.58 '10g8 13.28 '02g76 23.5g 50.30 
1.51 51. 0 3. 15 '1102 18. 12 '03350 --------- --.------ -'"'-- ----
1.5g 50.25 -?28 '1101 22. I '03538 . Oct. 2 Oct. 2 Oct. 2 Oct. 2 
2. 9 52.25 4' 8 '1103 23.5g '03550 o. 0 20,50.30 o. 0 'Iog6 o. 0 '03550 I. 0 58'4 58'5 
3. 8 48. 30 4. 21 '1105 o. 8 4g·45 o. 14 'log6 

0.51 {'0353.3 .3. 0 5g'8 60'0 
3. 14 4g· 5 4. 36 '1102 0.22 51. 10 0.24 '1101 '0.3474 Max, 60'6 60'5 
3.27 48. 0 4. 52 '1105 0.26 52. 0 0.55 ' 1104 5.24: '03160 g, 0 60 ',3 60'0 

4· 7 46. 25 5. 7 '1103 0.37 51.30 I. 4 '1102 8'45 '03054 18. 0 58'2 58 '.3 
5.16 44.45 5 . .3g '11Og 0'45 52.25 1.25 '1102 I I. 12 ·0.3°49 Min. 57 'I 56'8 
5.36 44. 30 5,47 ' 1104 0.55 52. 15 2. 18 '1108 12. 16 '03023 21, 0 58'0 58'0 
5,47 42.40 5.5g '11 07 I. 8 50.30 *** J 4. I I '03057 
6. 0 42. 35 6.18 'log8 2.33 49· 35 .3. 8 • J I 10 20.38: '03180 
6.20 38.50 6.34 '1106 4. 23 45. 30 *** 22. 10 '031 76 
6.37 41. 25 8.34 '1log 5.12 45. 30 4· Ig '1108 23.5g '030g5 
6.54 40. 10 g. 5 '1106 5.2g .44. 50 *** 
7· 3 40. 0 9·4° '1 log 6.17 44.45 6. 8 '1 I 13 

7. 15 41. 35 g.51 '1108 7· 3 43. 55 6. 16 'II 12 

7. 24 42. 5 J40. 22 • I I 10 8. 10 43. 35 8.:14 '1 I 13 

7. 30 4 1. 35 I 1.52 '1 I 10 8. 23 43. 0 g. I '1log 

7.46 42. 55 12. 0 '11 12 8.55 43. 50 g. 18 • I I 16 

8. I 42. 20 12. 14 'IlOg g. 13 3g·4° g.30 '11 17 
8. 10 43. 15 12.30 · I I I I 10. 7 43. 0 9·49 '1111 

8.27 42. 25 12.42 • I I I I 10.54 42. 10 10.26 '1108 
8.38 43• 5 13. 0 '1 I 18 10.59 44. 25 10.40 'III I 

" 
9. 30 43. 5 13.26 '1 II I I I. 16 41.·10 10.58 '1110 

10. 13 43. 15 14' 5 '1111 I I. 2g 40. 0 I I. 12 'II 17 

I I. 15 4 2.40 14· Ig '1 110 I I. 43 38.30 I I. I 9 'II 14 

12. 0 4 2. 55 14. 53 • I I 14 12. 0 42 . .30 I I. 41 '1I2g 

13. 9 4 1,55 15. 8 • I I 12 12. 15 41. 25 11.53 '1126 

13.22 42. 15 15.23 '1 1I3 12.37 44·.35 12. 9 '1113 

I3.3g 40. 20 15.32 • I I I I 13. 9 42. 10 12.32 '1106 

14· 6 4 1. 30 15,43 '11 14 13.28 43. 0 12·49 '111.3 

14. 18 40. 35 16. 0 '1 log 13.55 4°·25 1.3. 13 '1116 

14. 58 4 1.45 16.28 · I I 12 14. 30 43. 5 14, 10 '1log 
15. 28 4 1. 20 17· 0 '1103 15. 3 42 '45 15. 10 '1110 

15,48 41. 55 17.42 '1 I 13 15. 17 43. 15 17· 14 'I1 15 
15.53 43. 0 17. 58 · 1113 15.2g 42. 20 17·.33 'II 13 
16. 8 41. 15 18.22 '1118 16. 12 43. 30 18. 1.3 ·I1I.3 
16.36 41 . .30 Ig. ° · I I II 16.37 43. 15 18.2.3 'I III 

16,46 4I- 0 19. 53 '1108 17· 0 44· 0 19·.30 '1106 
16.55 43. 0 20.56 'log9 17· 5 43. 5 2 I. 5 'IOg2 

17·49 44. 30 21. 52 ' 1095 17.45 42. 50 21.25 'log5 
18. 6 43. 30 22. Ig 'log4 17. 54- 42. 0 22. 0 'logo 
18. 13 43. 40 22.30 'Iogo 18.53 42. 0 22.56 'Iogi 

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 statc 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. (clxv) 

as as ~~rd as .S.a] ~ Readings as Q$ .S.a ~ Q) .S~] ~ Readings .~]~ ~ Q) Q) as 
.cI'§ ~~ S ~.§ of ..c:j.§ .cI'§ ~itiE; ~.S .cI'§ ~~f~ r3~ 

Q)~ Q::I ~~ &l :;:I 
of 

QE-i Western e~t~ QE-i Thermo- QE-i Western QE-i ~ ~ .... QE-i c.> ~ c.>E-i Thermo-
.... J.4 .; ~ ~~~~ .~] ~.sg~ .~ J.4 .~] .~ ~ ~ Q) ~ f ..... ~ ~~~J.4 ..... ~ 
t.!t --SQ~ meters. ..... OSg~ meters. Declina- ~.!! S .... §S' ~~ Declina- ~.!! ~~ ~~ Q ~ ~ CIS 

~ 0 ~~§~ SCt-<!=: S = ..... ..... ~§S ='0 ~o ~ 0 ~oo ~ 0 ~ 0 . ~ 0 QJ 0 
~OO tion. 

~tn 1=1 0 ~ f<l2 ~~ ~~ f<l2 tion. 
~OO !=: 0 = QJ QJ<l2 ~<l2 

"" 1i r oj ~~ ~ ~ ~l£p;jE-i ~~ .~ l£ p;j E-i ~~ .§ t! p;j E-i 
CIS 0 QJ 

~gg 'J:: ~ • ~ ~ ~ . ~ ~~ ~~ .~ ~~ ~§ ·3 :ep;jE-i ~~ .~ 'So 
~ 

~ ~ ~~.s ~ > ~>.s QJ 

o~ 
>~ ~ 

~ ~ ~ . ~ QJ ~ CIS • ~ 

~ 
~ CIS > CIS 

~ ~ o~ )1 ~ ~l:C.s ~ > ~>.s 0::8 o~ 

Oct. 2 Oct· 2 Oct. 4 Oct. 4 
b m 0 I " h m h m b m 0 0 b m 0 I II h m b m h m 0 0 

19·46 20 40. 15 23.5g 'log8 11.30 20,41. 0 11.34 '1105 
20,53 40. 35 12. 4 42. 25 12.25 '1108 
22. 5 44· 0 12.32 40. 10 13. 3 '1106 
23 .. 16 47. 50 12.5g 3g.30 13.24 '11 16 
23.5g 48. 2"5 13.20 40, 5 13.56 '1107 

------- 13,45 43. 15 14· 17 '11 14 
Oct. 3 Oct. 3 Oct. 3 Oct. 3 14. 16 40. 5 14.43 '1108 

o. 0 20.48• 25 o. 0 'log8 o. 0 '030g5 I. 0 5g'8 60'0 14. 30 3g.35 15. 8 '1 I 12 
0.5.4 48. 5 0.36 '1102 3. 8 '02g35 3. 0 61 '0 61 '0 14.46 41.10 15.28 '1 log 
2. 0 46. 35 3. I '1 log 4. 38 '02826 Max. 61 '8 62'0 15.25 38. 0 16, 5 '1 log 
3.25 .43. 55 3.31 '1108 g.32 '02763 g. 0 61 '8 62 '0 16.38 40.40 17.45 '1 II6 
3.32 44. 20 3·44 '1 I 10 20. 0 '02750 Min. 60'8 60'7 18.45 41. 15 18.27 '1116 
4. 20 43. 0 3·49 'Iogg 22.30 '02 723 21.56 62'0 62'0 18.56 40. 30 20. 13 '1107 
5. I 42• 55 5. 12 '10gg 23. 23 '02727 20. 13 3g.35 21. 8 '1102 
5.55 43. 25 5.36 '11 I 2 23.5g '02707 21. 26 41. 15 21.2g '1103 
7. 37 43. 5 5.45 '1111 21.46 41.30 21.56 'Iogg 
7.48 42. 30 7. 34 '11 13 22. 15 44· v 22. 5 '1100 
8.2g 43. 5 8. 0 '111 2 22.31 44. 10 22.38 'Iog8 
8,48 41. 30 g. 8 '1113 22.41 45. 20 22.55 'Iogg 
9·24 43. 5 g.30 '1110 23'49 46. 30 23.5g '1100 

9·48 42• 30 10.41 '1110 23.5g 47. 10 
10.45 42. 30 10.48 '111 I -------- ----
10.58 43. 0 II. 6 '1 I 10 Oct. 5 Oct. 5 Oct. 5 Oct. 5 
I 1.22 42.45 16. 6 '1108 o. 0 20.47. 10 O. 0 '1100 O. 0 '03708 I. 0 56'g 56'g 
14. 22 42. 30 16.53 • I II I 0.17 48. 35 0.24 '1105 1·44 '03686 3. 0 58'3 58 '3 
17. 27 43. 0 17. 23 '1 110 I. 7 47. 30 0·47 '1103 5. I '03470 Max. 5g'0 5g'6 
17'46 42. 10 18. 10 '1 I 10 2. 1 48,40 I. 48 ' 1107 8. 8 '03417 g. 0 58'8 5g'0 
18. 15 43. 0 20.43 'log6 2.20 47. 30 2.Ig '11 16 8.23 '03403 18. 0 53'g 54'8 
20. I 40. 20 2 I. 18 'IOgl 4· 2 46. 20 2.35 '11 12 g,23 '03406 Min. 50'4 49'6 
20. I I' 41. 15 21.54 '1088 4. 22 45,45 2.55 '1 I 12 II.5g '03446 21. 0 51 'S 53'0 
20. Ig 40.40 22. 17 'Iogl 5.31 45. 10 3.10 . I I 1 I 14. 53 '03545 
21.52 42. 0 22.27 '1088 5,42 46. 5 4· 7 '11 13 18. 2g '03800 
22.23 44. 20 et) 5.58 45. 5 4. 22 '1110 20.53 '0380S 
22.51 45. 10 23,43 'I08g 6'46 45. 30 4· 39 '11 14 21.43 '03830 
23. 15 46. 55 23.53 'Iogo 7· 5 46. 50 4·47 '1113 23.5g '03830 
23.28 46. 15 23.5g '108g 7· 27 45. 0 5. 14 '11 12 
23,48 48. 35 7'45 42. 55 5.3g '1116 
23.5g 48. 20 8. 8 43. 0 5.57 '1 I 12 
--- --_.- --- --- -- 8.22 . 35. 0 6.17 '1112 
Oct. 4 Oct. 4 Oct. 4 Oct. 4 8.58 37.45 6.24 '1116 

o. 0 20.48. 20 O. 0 '108g o. 0 '02707 I. 0 63'0 63'2 g. 7 36. 10 6.38 '11 13 
0,48 4g. 15 o. 7 '1088 2. 8 '02676 Max. 64'0 64'2 g.30 38.55 7· 0 '1113 
I. 13 48. 30 I. 2 I 'log5 2.38 '02683 g. 0 64'0 64'2 9'43 38.20 7. II '1 I 10 
1.33 4g· 2O 2. 3 'log9 .3. 24 {,02679 18. 0 57'7 58'5 g.56 3g.25 7'45 '1log 
2. 8 48• 10 2 . .38 'Iogg '02875 Min. 5.3'5 52 '7 10. 7 3g.20 8.16 '1119 
2.54 46. 5 3.28 '1103 6. 8: '02735 21. 0 55'0 56'0 10.26 41. 10 8.30 '1126 

4· 5 44· 0 4. 25 '1103 8.15 '02692 10.51 40. 30 g.13 '1116 

4'49 4g· 0 4·.37 '1105 10. 21 '02 700 II. 0 41. 35 g.23 '1120 
6.51 43. 10 5.20 '1102 10.35 '02 718 I I. 17 3g. 0 10. 4 . 1112 
g. 0 43,40 5.53 ' 1107 10.55 '02710 II. 4S 41.45 10.28 '1114 

9·24 41.45 8. 2 '1110 13.25 '02834 12. 13 3g. 10 10.38 '1114 
g.37 41. 35 g. I 'IIOS 16. 17: '030g8 12.45 3g. 0 10.52 . 1120 

g.52 38.35 9·27 '1113 20. 2 '03647 13. 12 3g.35 II. 8 '11 15 
10. 4 38. 0 g.38 '1111 23.5g '03708 13,40 3g. 0 12. 8 '11.17 
10.23 38.25 g.55 ' 1124 14· 14 3g.35 12.32 '11 14 
10. 41 45. 25 10.25 ' 1107 14. 57 3g.30 14. 36 '1118 
10.54 42. 0 10.37 'II 16 15"47 41. 5 14. 52 'IIIS 
II. 13 40. 25 II. 0 '1114 15.5g 40. 20 16. 13 '1 120 

-

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



(clxvi) INDICATIONS OF THE MAGNETOMETERS 

Q) al 1=1 IV '0 ai 1=1 IV '0 Q) Readings Q) Q) 1=1 IV "0 

.~ .S ~] al Q) Readings 
a ~~ 

.~] S Q) 

o5~ 
.~ "O.s ~ a of .§ .=:I.§ 

.;;] ~ ~ .=:I.§ of 
.g~ f~~g IV~ ~ ~ -5~ f~IV.e ~~ g ~ 

Western C) ~ IV ""''' f~t~ Thermo- 05 8 Western C)E-I ~IVtf .gE-l J.o t: ~ C)8 Thermo-
.... J.o .... J.o 

~gfil .~ J.o 0] 0 J.o .... J.o meters. .~] .~] ~OIV .~] ~~gfil .~ ~ meters. 
t~ ~ '" ~~ Declina- 1=1'0 :a .... dc:l.o ~~ ~ .... g25.. Declina- ~""C)c:l.o .... I=IP< 1=1'0 
~J3 ~rJl IS 'g :s ~ C;;'g::l~ 

1=1 0 1=1 0 'S ..... § S ~ 0 ~'g=~ (J)rn ~rJl ~..J ~..J ~~ ~rn o (J) (J)rJl ~rJl ~..J ~~ 
... 1=1 tion. J.o 1=1 

·e~~8 CS§ . .3 S~E-I J.o 1=1 IV (J) tiOll. CS~ .§ rJJ r.i E-4 CS~ . .3 5~8 CS§ ~~ ~'" 0", C-'''' • d p: ~o C-'''' >Sb 
~ 

(J) 0'" • J.o (J) J.o ~ • J.o ~ ~bO ~ 
J.o ~ • J.o J.o • J.o 

~ ::;;: ~ p.b:l cS ~ ~ P<:> cS ..... «1 ..... «1 :a ~ P<~tS ::;t > P<:> cS C>~ .... '" 
O~ O~ O~ 

Oct. 5 Oct. 5 Oct. 7 Oct. 7 Oct. 7 Oct. 7 
h m 0 I II h m h m h m 0 0 h m 0 I 1/ h m h m h m 0 0 

16.37 20.42. 20 16,43 '1 123 2. 0 20,48. 35 2.25 '1122 g. 4 '028g6 g. 0 59'5 59 '1 

17· 8 4 2. 0 17. I I '1122 2. 2 49. 25 2.37 '1119 9. 34 '02830 n. 0 59 '9 59'6 
18.57 43. 25 18. 3 '1 124 2.17 49· 0 2·47 '1119 10. 0 '02840 18.20 58'0 59'0 
20.52 43. 20 19. 58 • I I 16 2. 24 4g· 35 3. 8 • I I I I 10.37 '02826 Min. 58 '0 57'6 
2 I. 8 4 1.45 21. 4 · I I I I 2.34 48. 35 3.21 '1116 I I. 33 '02857 21. 0 58'8 59'0 
21.27 43. 35 2 I. 37 · I I I I 2.5g 4g· 55 3,40 '1106 16. 0 '02800 22. 0 59'4 59'0 
22.58 48. 10 22.21 '1105 3. 7 49· 0 3.56 '1105 18. 7 '02825 23, 0 60'7 60'3 
23' 7 47. 55 23,45 '1106 3. 15 50.20 4. II '1 I 10 18.32 '02798 
23.59 4g. 15 23.59 '11°7 3,36 48,40 4. 27 ' 1104 19,38 '02 796 

--- -- --- ------- 3,48 48. 10 4.41 '1101 20.28 '0281 7 
Oct. 6 Oct, 6 Oct. 6 Oct. 6 4. 30 50. 0 4'~ '1102 21. 13 '02800 

o. 0 20.49. 15 o. 0 ' 1107 o. 0 '03830 I. 0 54'0 54'0 4.46 4g. 10 5. 8 'log8 23.32 '02862 
O. I I 49'45 I. 12 '11 12 2,50: '03662 3. 0 56 '1 56'2 5. 14 48. 25 5.15 '1105 23,59 '0284-3 
o. 20 4g. 10 I. 47 '1 I II 6.31 '03239 Max. 58'5 58'5 5,40 46. 30 5.23 '1105 . 
0.45 4g·4° 2. 4 '1 I 13 8,45 '031 7° 9· 0 56'3 56 '1 5.56 47. 50 5.34 '1102 
0.55 4g· 5 2. 18 '1110 12, 7: '03318 18. 0 51 '8 52 '1 6.52 43.40 6. 8 '1106 
1.48 47. 35 2:54 '1 110 15. 6 '03551 Min. 50'5 50'3 7. 10 43,45 6, II '1 log 
2. 0 48. 30 4· 0 '1114 18. 18 '03782 2 I. 0 51 '9 52 '1 7. 33 3g. 10 6.22 '1105 
2. 13 47· 5 4. 12 '1 I 13 22. 15 '03830 22. 0 52 '6 52'8 7. 52 38. 25 6.32 '1112 

2·44 46. 0 5.29 '1 1I7 23.59 '037°0 23. 0 53'6 53'g 8.18 42. 30 7· 0 '1115 

4· 3 44. 30 5.43 '11Ig 8.42 41. 10 7. 22 · I I I I 
5. 29 44. 25 8. II '1123 g. 7 50. 0 7·4° ' 1104 
5.37 44.40 10. 8 '1122 9·44 23. 0 7. 52 '1105 

5,44 44· 5 *** 10. 13 35. 5 7. 57 '1102 
6,53 44. 25 11·49 '1123 10.26 33. 10 8. 15 '1 II 2 

7.46 43. 50 12. 2 '1126 10.57 3g. 25 8.36 ' 1107 
g.lo 44· 5 12.38 '1123 II, 7 39,15 8.59 '1 123 
g.18 +3. 15 13. 0 '1125 11.45 42. 30 g.16 '1 I 12 

10.33 44· 0 13. 12 '1123 12. 18 42. 30 g.30 '11 12 
13.58 43. 5 13,53 '1126 12. 22 4 1,55 9·49 ' 1129 
16. 8 4 2. 35 14. I I '1130 12·44 42. 30 10. 3 '1116 
16.27 43. 0 14. 35 '1 127 12.54 42. 10 10.17 ' 1098 
16.40 42,20 18.33 '1131 13,10 43. 30 10.36: '1108 
18. 8 42. 5 18.57 '1130 13. 25 43. 30 10.55 '1102 
18.26 42. 30 *** 13.36 45. 10 I I. 22 '1114 

*** 20.45 '1 I 12 14· 3 43. 35 I I. 27 '1 I 12 
Ig.30 40. 10 2 I. 0 '1114 14. 30 48. 15 '1.39 '1117 

19·4° 4 1. 5 21. 35 ' 1107 14.45 45. 55 12. 5 '1115 
20. 0 40. 35 21.55 '1108 15. 13 45,40 12.27 '11 [7 

20. 8 4 1 • 30 22.30 '1103 16. 0 38.55 12.43 '1117 
20.30 40. 35 22.37 ' 1104 16. 13 3g. 15 13. 0 • II 18 
20.33 41.45 22.55 '1102 16.45 42. 15 13.18 '1116 

20.51 4 1. 35 23. 14 ' 1107 16,53 4 1. 35 13.37 '1122 

21.46 44. 50 23.26 '1105 17· 2 43. 30 13.52 '1119 
21.53 45. 55 23.5g '1110 17. 10 41. 30 14· 0 " 123 

22. 2 45.30 17. 18 44. 50 14. I I '1120 

22.30 46. 10 17. 37 46. 15 14. 31 '1 127 
23. 17 -+8.30 17·44 45.40 14·45 .[ 124 

23. 26 48. 5 18. 0 56.20 15. 8 '1130 
23.59 49. 25 18. 13 57· 5 15,21 ' 1129 

---- --------- 18.32 55.20 15.33 '1130 
Oct. 7 Oct. 7 Oct. 7 Oct. 7 18, 41 56. 5 16. 3 '1123 

o. 0 20.49. 25 o. 0 '1110 0. 0 '03700 o. 0 54'7 54'8 18.50 54. 10 16.56 '1122 
o. Ig 50.20 0.17 '1 I 14 2.- 6 '034go I. 0 55'5 55 '7 18.58 53,40 17· 0 '1116 
0.3g 4g· 35 0.32 'J I 12 4.40 '03070 2. ° 56'8 56'g 19· 19 49. 20 17· 17 '11 [7 
0.55 51. 0 0.56 · 1118 5.55 '02935 3. 0 57 '4 57 '8 19.40 49. 15 17.42 ' 1107 
I. 37 48. 25 [.25 '11 15 7· 49 '02goo 6. 0 59'4 59'0 19·47 48. 5 18. 5 '1 I 24 
I. 46 49. 20 2. 16 'J 11g 8.28 '02g07 Max. 60'0 60'4- 20. J 47, 5 J8.30 'J I 10 

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 generall~ in a state of ag~tation, The Symbol (t) denotes that the register has failed bet~een the precedin~ and following rea~ing~. 
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 ]863. (clxvii) 

r=<P"d =<P"d Readings =<1>"d S;::<P"d I Readings as 43 .... ]~ ~ Q) .... ]~ ~ Q) 43 ~ .;]~ ~ ~ .... ]~ ~ Q) 

,t:I'~ ,t:I'~ ~~t~ ..='~ ~~tE ..=.§ of ..=.§ ,t:I.§ ~~<PE ..=.§ g~t~ ,t:I.§ of 
C)E04 Westel'D C)E-! ~ <P 0 J.< C)E-! J.< <P ~ C)E-4 Thermo· C)E-! Western C)E-! o <P t: ~ C)E-! .~E-! Thermo-
.~ ~ .~ ~ _o:S~~ .; ~..=8~ .; ;S meters. .; ~ .; ~ ~..=8~ .... ~ o <P 0 ~ 

= ...... Declina- ai'O =~ ""'§P< 
_ .... =p., ~ cd ~o:SgP< t] meters. 

<pO SCf..< r:;$ S =- ='0 Declina- ~a3 .:gCf..< r:;$ S 1:/- .... <0 r:;$ ~ <P 0 -"5 ~ <P 0 ~~ 
Q) 0 $ 0 

<Pa.::l 2;:a.::l = 0 • <P <Pa.::l <pm ~~ ~m § 0 '8 <J)m ~~ ~~ 

~~ tion. ~~ ~<ll~E-! c'Sfa .~~~E-! ~fa .~ c'S~ tion. ~~ c'S~ ~Ul~E-! ,.,00 Q) 

·5·J.< .~ .~ ir: J.< C)~ . = p:~ >~ .~~ • J.< =1:lO <P 
~ ~ P<~tS <P t:~p:J.< <P ~~ <P 

~ ~ P<~ tS )1 ~ P<> tS <P 
~~ 

Cf..<~ 

~ ~ > P< .s ::a ~~ C;~ = = 
::a o~ 

Oct. 7 Oct. 7 Oct. 8 Oct. 8 
h m 0 , 

" h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

20. 8 20·44· 5 18.3g '1113 6. 27 20.43. 5 8. Ig '1088 
20. 15 47· 0 18.52 '1 II I 6.40 43. 5 8.30 '1100 
20.24 44· 0 Ig.I0 '1120 6.56 41. 0 8,44 'log5 
20.28 46. 50 ' Ig.33 '1118 7. 12 40• 20 8.56 'log6 
20.36 45• 5 20. 6 '1103 7· 29 41•30 g. 9 'Iogo 
20.43 46. 0 20. 12 '1114 7. 38 43. 5 g.23 '1142 
2 I. 0 45. 0 20. 18 ' 1104 7. 50 43•30 g.30 '1134 
21. 31 55.30 20.24 '1 I 13 8. 2 24. 25 g.33 '1138 
21.54 20.57. 35 20.36 '1103 8. 7 23.40 9·45 '1102 
22. 18 21. 2.25 20'40 '1105 8.lg 2g.55 10. 0 '108g 
22.30 20.5g.30 20.55 'log3 8.27 32. 0 10. 12 '1102 

22·44 57.45 21. 43 '1021 8.32 31. 10 IO.Ig '1105 
22.48 20.55.50 22. 0 '1030 8.40 38.20 10.33 ' 1078 
23.35 21. 3.35 22.23 '1020 8.46 41. 0 10.3g '1107 
23.5g 0.30 22'40 '1036 8.53 3g. 0 10.45 'log7 

22.58 '1038 g. 9 40. 10 10.52 'log8 
23.25 '1068 g.22 2g. 0 II. 2 '1121 
23.36 '1063 g.32 3g. 0 II. 12 '1 log 

23'47 '1080 g.3g 38. 15 II. 28 '1113 
23.5g '1083 9·45 45. 35 I I. 45 '1083 

- ---. ------- - -- - ---- 10. 2 46. 0 11.56 '1 087 
Oct. 8 Oct. 8 Oct. 8 Oct. 8 10. 17 37. 20 12. 15 '1060 

o. 0 21. 0.30 O. 0 '1083 o. 0 '02843 o. 0 61 '5 61 '2 10.25 38.50 12.55 '1 I 15 
o. 8 20.58.30 0.22 'log2 O. 9 '02836 I. 0 62 '4 62 '0 10.28 37. 35 13. 13 '1104 
o. 18 21. o. 0 O. 41 'Iog4 1.38 '02830 2. 0 63'8 63'6 10.41 35.40 13.37 '1100 
0.31 20.58. 10 1.24 ' 1072 2.28 '027g8 3. 0 64'2 64 '2 10.45 23,45 14. 24 '1104-

0·44 21. I. 40 1.50 '1088 3.23 '02806 Max. 65'6 65'8 10.54 30. 10 14·44- '1116 
I. 0 21. I. 5 1.5g '1081 4. 38 '02765 g. 0 64'6 65'0 II. 9 21. 0 14.4-8 '1115 
1.23 20:'58. 10 2. 3 '1086 4. 56 '027go 18. 0 61 '0 61 ·6 II. 18 28. 5 14. 57 '1 122 
1.35 5g'40 2. 18 ' 1077 5.43 f02730 Min. 57'8 57'4 11.37 25.25 15. 28 '1080 

1.43 5g. 5 2.30 ' 1076 '02g25 21. 0 59'2 60'0 11.45 30.35 15.42 '108g 

1.48 5g.55 2.42 '1060 7· g: '02775 12. 0 24. 30 15.50 'Iogo 
1.56 5g. 0 2.53 '1068 7·49 '02802 12. 7 27· 5 15.56 '1087 
2. 2 5g.50 3. 10 '1065 8.36 '02735 12. Ig 44. 15 16. 7 'Iogo 
2.10 58. 5 3.23 '1073 9·24 '02703 12·49 55. 5 16.26 'lI08 
2. 17 58.35 3,40 '1065 g.38 '02717 13.17 48. 5 16.38 '1log 
2.25 56.30 3.52 '1063 10. 0 '02663 13.2g 46.45 16·47 '1 liS 
2.30 57. 55 4. 1.3 '1086 10·47 '02610 13.37 43. 0 17,25 '11 I I 
2.37 56. 5 4. 26 ' 1071 *** 13.51 42. 10 17. 33 '1117 
2. 47 51. 10 4. 38 '1061 II. 16 '02650 13.55 43. 15 17· 43 '1 113 
2.54 52. 5 4'ts °1070 12.30 '02606 14. 13 4 1• 50 17.48 '11 16 
3. II 51. 0 4. 54 '1056 13. 0 '02652 14· 19 40. 10 18. 8 '11 07 
3.28 54. 20 5. I '1073 13. 20 '02628 14· 29 42. 10 18.32 '1103 

3'42 51.55 5. 6 '1063 14· 7 '02720 14.43 40. 5 18.40 '1102 

3'48 51.20 5.13 '1 078 14· 3g '0276.6 14.46 38.10 18.53 'Iog2 

4· I 51. 5 5.33 ' 1049 16. 8 '02740 14. 57 42. 5 18.58 'log7 

4· 7 54. 20 5,44 '106g 16.30 '02775 15. I 41.45 Ig.22 '1086 

4013 53.25 5.51 '1068 17· 6 '02799 IS. 17 53.35 Ig.32 '108g 

4·31 53.35 6. 18 '1 087 21.26 '03230 15.27 56. 0 I9·42 '1086 

4'41 4g· 30 6.30 '1100 23. 41 '03367 15,45 54· 0 20. 0 'log4 

4'46 48. 35 6.53 ' 1084 23.53 '03362 15.52 55. 10 20.21 '1082 

4· 59 35,40 6.55 '1088 (t) 15.58 53.35 20.3g ' 1084 

5. 9 2g.55 7. 18 '1076 16. 4 55. 5 20.45 '1081 

5.28 45• 30 7. 28 ' 1084 16.14 55. 10 21.22 ' 1092 

5.36 37. 35 7. 33 '1082 16.32 58. 5 21·44 '108g 

5'46 41• 30 7. 38 'Iogo 16.43 53.30 22. 10 ' 1070 

5.57 40. 10 7. 53 ' 1072 16·49 53.40 22.26 ' 1070 
6. 0 4 1• 55 8. 3 '1085 17· 5 48. 0 22.35 '1060 
6. 8 41. 15 8015 'Iogo 

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



(clxviii) 

Oct. 8 
h m 

17. 23 
17. 30 
17.43 
17. 52 
18. 13 
18.38 
18,49 
18.54 
19. 2 
Ig. 18 
Ig.23 
Ig.36 
19·45 

20. 8 
20.21 
20.23 
20.40 
20.46 
20.5g 

21. 43 
21.46 
21.57 
22.27 
22.37 
22.51 

23.22 
23.30 
23·44 
23.5g 

Western 

Declina

tion. 

o I " 

2°·4g· 50 
48. 55 
4g· 25 
48.45 
51.45 
41. 0 

50.30 
48. 5 
48,40 

47. 0 

45. 5 
45. 30 
43. 10 
*.* 

47. 30 
47. 50 
46. 0 

44. 0 

44.40 

43. 55 
*** 

48. 10 
4g· IO 

47. 55 
50. 10 
48.45 
50.50 

*** 
47. 50 
4g· 25 
48. 10 
48. 55 

Oct. 8 
h m 

22. 47 '106g 
22.55 '1062 
23. 15 01072 
23. 27 . 1087 

(t) 

h DI 

INDICATIONS OF -THE MAGNETOMETERS 

h m 

Readings 
of 

Thermo
meters. 

o o 
Oct. 9 
h m 
5. 14 
5,44 
5.53 
6. 3 
6. IS 
6.28 
6.36 
6'45 
7. I 

7. 16 
7. 35 
8. 0 

8. 5 
8.22 
8.36 
8.52 
g.16 
g.28 
g.50 

Western 

Declina· 

tion. 

o I 1/ 

20.36. 5 
40. 20 
38. 0 

37. 25 
38,45 
35. 25 
37. 20 
32.30 
34' 0 
3g. 5 
4 1 • 10 
40 .45 
41• 35 
38.50 
43. 50 
41. 0 

43. 0 

40 • 30 
3g. 15 
41. 0 
38.25 
3g. 0 
38. 0 

43. 50 
40. 30 
47. 0 
50. 5 

Oct. 9 
b m 
6.15 
6.23 
6.38 
6.45 
6 55 
7. 13 
7.43 
8. 12 
8.27 
8.37 
8.58 
g.22 
g.32 
9'47 
g.55 

10. 7 
10. 14 

---1-------1------- ---1,----1-------

10.10 
10.27 
10.32 
10.40 
10·47 
II. I 

I I. 15 
11.30 
12. 10 
12.Ig 
13. 6 
13. 41 
14· 7 
14. 23 
14. 37 
14·44 
15. 7 
15.2g 
15.34 
15.53 
16.13 
16.2g 
16·44 
16.52 

44. 10 
41 • 30 
43. 10 

52.50 
45. 0 

44. 0 

43. 55 
44.45 
43. 50 
44.45 
45. 55 
44. 10 
44. 55 
44. 20 
46. 55 
46. 30 
49· 35 
48. 5 

10.34 
10.40 

10·49 
I I. 4 
I I. 10 
I 1.22 
I I. 46 
12. 18 
13,45 
14.42 
15. 10 
15.32 
15.48 
16.16 
16,40 

17. 3 
17. 35 
17.40 
18.15 
18.31 
18. 41 
Ig. 0 

Ig. 5 
19· 41 

Oct. 9 
o. 0 

o. 13 
0.21 
0.34 
0.48 
0.58 
I. 2 

I. 30 
I. 42 
I. 54 
2.24 
2.33 
2.40 

2.58 
3.12 

3. 16 
3.31 
3,45 
3.58 
4. 16 
4. 23 
4. 34 
4. 37 
5. 3 

20.48. 55 
48,35 
4g· 25 
4 8. 55 
52. 5 
50.45 
51,30 
48. 35 
51. 0 

46,10 
47. 35 
47. 15 
47. 0 

41. 0 

45.45 
44. 0 

45. 15 
41. 20 
44. 10 

4 1.50 
38. 0 

48. 10 

3g.50 
37. 0 

Oct. 9 

0.26 
0.45 
J. 2 

I. 12 

1.37 
I. 52 
2. 5 
2. 16 
2.31 
2.42 

2.48 
3. 0 

3.23 
3.41 

3.52 
4. 2 

4. 20 
4. 36 
4.41 

5. I 

5. 17 
5.30 
5.5g 

(t) 
'IOg2 
'log4 
'Iog7 
'log5 
'Iog7 
'1105 
'1088 
' 1087 
' 1098 
'log8 
' 1104 
'log7 
'Iog3 
'Iog6 
'1086 
'1102 
'1088 
'108g 
'1083 
'1118 
'1105 
'11 14 
'IOg2 

Oct. 9 

0.38 
1.38 
3.23 
4. 36 
4'45 
5.54 
8.27 
g. 0 

g.28 

10.57 

12. 0 

14. 34 
17· 17 
Ig.35 
2 I. 12 

23. 25 
23.59 

Ct) 
'03370 
'03353 
'03363 
'03318 
'03330 
'032 I 8 
'03156 
'03128 
'03132 

{
'032IO 
'034go 
'03527 
'03656 
'03677 
'03713 

'03702 
(t) 

'03622 
'03574 

Oct. 9 
I. 0 59.860'3 
3. 0 60 '060'3 
6. 0 60 '661 '0 
Max. 60 '661'5 
g. 0 60 '061 '5 

18. 0 56'857'0 
Min. 55 '7 55 '3 

2 I. 0 56'7 57 '0 

17. II 
17· Ig 
17. 38 
17·44 
17. 53 
18. 0 

18. 15 
18'44 
18. 48 
Ig. 8 
Ig. 15 
Ig.23 
19'44 
Ig.5g 
20.33 

46. 30 
44. 35 
44. 55 
43. 0 

43. 10 

41• 50 
40. 30 
42. 0 

40. 30 
4 1• 30 
40 . 30 
41. 30 
40 • 20 

20.lg 
20.35 
20.52 

2[. 0 

23. 4 
23. 16 
23.23 
23.3g 

'10gg 
'log4 
'1 log 
'1105 
'11 15 
'1118 
~log8 

'1105 
'1126 
'1125 
' 1127 
' 1104 
' 1107 
'1103 
'1106 
'1105 
'1 log 
*** 

'1105 
'1 I 10 
'1102 
'11 14 
'1 I 13 
'1122 
'1116 
'11 17 
'1 II I 

'11 14 
' 1107 
'1108 
'1112 

'1114 
'1105 
'1100 
• I I I I 

'1110 
'1117 
'I log 
'11 14 
' 1107 
'1112 

'1 110 
*** 

'1103 
' 1104 
'1101 
(t) 

'log8* 
'log7 
'log3 
'Iog6 
°logo 
(t) 

h m h m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~~;>fo 
Ct-< QS Ct-< QS 

o~ o~ 

o o 

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. (clxix) 

=~'1:! =~'1:! I Readings =~'1:! .S~N ~ Readings Q) cJ .;;] ~ ~ a3 -.-co ~ ~ ~ a3 a3 .;;] ~ ~ a3 Q) 

.=.§ .= .§ ~~~.a .= .§ 8~ ~~ .=.§ of .= .§ .=.§ ~~~.s .=.§ ~.£:l 0 = j~ of 
oH Western 08 ~~t«l 08 ~ II g ~ oH Thermo- .S8 Western· .~8 ~~8~ .S8 ~~t~ Thermo-

'5~ .; ~ .=g~ .;~ .; ~ meters. ~~ t~ ~ ~ ~~gt ~ ~ meters. Declina- -;; ... =~ P1 ... §~ i;:§s 1=1 tIS ... =~ =~ = 0 "'''S = s &l 0 t; "S • § =- ~ 0 Declina- f~ ~~ ..... "S=9 ~ 0 ~ 0 ~oo ~ 0 
~oo tion. 1=1 • ~ foo ~oo ~~ ~i foo = 0 ~ ~ . ~ ~oo .;,; r.: ~ = o~P18 0~P18 ~~ C!l~ o ~8 

(!)gJ (!)fa ·a oS • ~ (!)fa ~fo p.:61 (!)s::I tion. ·a i . ~ (!)~ ~~P18 C!lfa ~~p.:~J) .-e oS • ~ oS ~ tIS • ~ 
~ ._ ~ ~~.s ~ > ~>.s ~ 

C;~ ~ o ~~.s ~ > ~>.s ~ ~ ~ ~ 
.... tIS ~ O~ o~ O~ ~ 

Oct. 9 - Oct. 10 Oct. 10 
h m 0 I II h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

20·44 20.42. 0 15. 6 20.45. 5 15.34 ' 1095 
20.57 41. 5 15. 15 46. 30 16. 8 • J I I J 

2 I. 13 42. 15 15.38 44. 25 16'49 '1 I 10 
(t) 16. I 50. 0 16.56 '1 II3 

23.30 49' 10 16.48 43. 10 17. II '1108 
23.43 48. 10 16.57 44. 35 17· 29 '1106 
23.59 49. 15 17. 13 44· 5 ••• --_.- - ---- 17. 22 43• 0 18.27 ' 1107 
Oct. 10 Oct. 10 Oct. 10 Oct. 10 17.46 43. 5 18,48 · 1103 
o. 0 20.49. 15 Ct) o. 0 '03574 I. 0 60'0 60'0 17. 57 41. 55 18.58 '1105 
o. 8 47.45 0.23 ' 1094 2.37 '03278 3. 0 61 '7 61 '4 18. 6 42. 0 19· 8 'lIot 
I. 19 50. 0 0.30 ' 1095 4· 5 '03070 Max. 63 '1 63'2 18.13 43. 25 19. 28 ' 1104 
1.39 49· 0 0.45 '1102 4. 28 '03052 9, 0 62 '2 62 '0 18. 23 43. 5 Ig.53 ' 1092 
1.45 48, 0 ••• 5. 13 '02g4° Min. 57'4 57 '1 18. 41 45'45 Ig.58 '1086 
1,52 48. 10 I. 8 ' 1104 5.54 '02869 22. 0 59'0 58'9 19. 15 45. 5 20. 0 'IOgI 
2. 7 43. 30 1.45 ' 1096 6. 5 '02 870 19. 26 43. 35 20. 8 ' 1084 
2.28 41• 55 1.52 'Iog8 7. 13 '02768 Ig.39 44· 5 20. 15 ' 1098 
3. 22 45. 25 - 2. 0 ' 1090 9. 15 '02744 19.46 43. 5 20,22 '10g5 
3·44 44.45 2.37 '1102 10. 3 '()2670 19. 51 43,45 20.33 '1100 
3.53 43. 10 2.54 'Iog8 10.22 '02698 19. 57 4 1. 25 20·44 '1100 
4, I 36. 10 3. 3 '1101 10.40 '02680 20. 0 43,10 21. 10 'Iogl 
4· 7 34. 10 3.18 '1100 12. 0 '02757 20~ 8 39. 15 21.21 'log3 
4· 17 33. 0 3.31 ' 1104 13. 0 '02750 20. 14 42. 0 21.33 '1086 
4. 33 38.40 3,59 '1083 14. 28 '02804 20. 17 41 . 5 21,38 ' 1087 
4.41 38. 10 4. 27 '1 II3 14· 57 '02798 ••• 21.56 ' 1075 
4. 50 4 1. 0 5. I ' 1090 16. 0 '02838 -20·44 43.45 22. 0 ' 1079 
5. 16 39. 55 5.22 ' 1095 16.23 '02830 20.5g 42•30 22. 14- ' 1078 
5.22 40. 10 5,42 '1081 20.36 '03023 21. 2 43. 20 22.27 '1080 
5.33 37. 15 6~ 3 '1130 22.48 '030g8 21.13 42. 10 22.36 '1086 
5.53 20.15 - 6.23 '1108 23.59 '03106 21. 42 45.50 Ct) 
6. 19 33.20 6.38 ' 1099 - 21.53 45. 0 23. 17 '1085 
6.24 33. 10 6,47 '1105 22. 15 47. 30 23.33 '1086 
6.31 34.45 7· 8 '1086 22.27 47. 15 23,43 '1082 
6'44 33.30 7. 25 '1088 23. 0 50. 10 23,54 ' 1087 
7· 0 40. 0 7. 37 ' 1094 23. 9 49. 10 23 .. 59 ' 1077 
7. 12 38.45 8. 8 ' 1087 23.23 52. 0 
7. 32 38.55 8.19 ' 1092 23.40 52.30 
7. 59 34. 25 8.40 '1086 23.52 54· 0 
8. 13 33.30 9· 0 ' 1092 23.59 52.25 
8.31 37. 15 9. 26 '1118 ----_.- ------.- -------.J_ ------
9· .3 31. 15 10. 0 ' 1075 Oct. I I Oct. I I Oct. II Oct. I I It 

9. 20 36.30 10. 18 '1 1I8 O. 0 20.52.25 o. 0 ' 1077 o. 0 '03106 1.30 59'8 59 '9 
9.46 46.35 10.40 '1086 o. 13 49· 5 o. 10 '108 I 0.37 '03114 Max, 61 '6 61 ·s 

10. 13 34· 0 10,45 ' 1087 O. 22 48.55 0.20 'Iog2 1.30 '03074 8.30 61 '5 61 '7 
10.31 42. 5 II. 0 ' 1095 0·47 51. 10 0.40 'log2 1.55 '03070 18. 0 57'9 58'5 
10·41 38. 5 11.23 ' 1094 I. 0 4g· 25 I. I '1081 2.58 '03004 Min. 55'6 55'2 
10.53 36. 5 11,34 ' 1098 I. 4 4g· 0 I. 9 'I08g 3, 12 '03022 2 I. 0 57'0 57'0 
II. 29 38. 0 11,43 '1097 1.23 47. 50 I. 18 '1083 3.36 '02978 
I I. 46 41. 0 12.24 'log8 I. 31 47.40 1·47 'log4 3'49 '02990 
12. 10 40. 55 12.43 ' 1095 1.43 46. 25 1.58 ' 1104 4. 55 '02855 
12.40 48. 0 13. 8 ' 1104 I. 53 48. 30 2. 7 · 1101 5.45 {'02830 
13. 7 43. 20 13.22 ' 1097 I. 57 48. 5 2. I I '1103 '03115 
13.13 43. 55 13,38 'Iog8 2.17 51.20 2.29 '1088 7,16 '03010 
13.21 42.40 13.45 '1102 2.23 49· 5 2.40 ' 1097 8.56 '02976 
13'49 43,40 13.53 '1100 2.33 51.50 2.56 ' 1084 11.48 '03022 
13.57 42. 0 14. 25 ' 1104 2,48 46. 30 3. 15 '1102 13.56: '03100 
14· 17 41.30 14. 34 ' 1107 2.55 47. 30 3.27 ' 1087 14. 53 '03082 
14.41 48 25 14.45 '1101 3. I 43. 55 3.35 '1086 16.20 '031 90 

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

'-
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(oIn) 

Oct. II 
h m 
3. 13 
3.23 
3.30 
3.38 
3.46 
3.5g 
4· 14 
4. 20 
4. 30 
4·.38 
4·49 
4. 53 
5. 2 

5.31 
5,4.3 
6, 0 

6. 9 
6.2.3 
6.2g 
6.41 

7, 0 

7. 1.3 
7. 2.3 
7·.30 
7,44 
8, .3 
8. 1.3 
8.26 
8.34 
8.52 
g. I 

g, 14 
9·46 

10. 2 
10. 18 
10.3g 
11.46 
11.57 
12. 15 
12·.37 
1.3 • .33 
13,47 
13.57 
14. 34 
15.31 
15.41 
16, 7 
16.28 
16.52 
17· 17 
17. 2 4-
17.43 
17. 52 
17·56 
18.21 
18. 28 

Ig.15 

'Vestern 
Declina

tion. 

o I /I 

20.4-2. 15 
.38, 5 
38. 0 

2g.30 
28.50 
2g. 0 

.38,45 

.38. 5 
44-. 5 
46 . .35 
4-4. 5 
4-4-. .30 
42. 5 
40. 50 
41 . .30 
43 . .35 
42. 5 
28. 10 
.34-. 30 
.31. 10 
41, 5 
32,55 
.38.25 
.37,4° 
41. 5 
40, 10 
40 . 55 
40, 0 
4-0 .45 
3g.55 
4-0. 50 
38.55 
40. 10 
4-2 • .30 
41, 0 

43. 15 
45. 30 
44-. 5 
45,.35 
+4. 0 

43,25 
44,50 
44. 25 
54. 50 
40. 0 
3g, 15 
40 • 25 
43. 10 
40. 50 
45. 35 
44. 50 
45. 15 
47. 10 
45. 15 
43. 30 
43. 55 
*** 

Oct. I I 
h m 

.3'41 

.3.52 
4. 13 
4. 25 
4. 30 
4'4-9 
5. 0 

5. 8 
5,4 1 

5.52 
6. 12 
6.22 
6 . .33 
6·44-
6.51 
7, 2 
7, II 
'7· Ig 
7·.30 
7. 38 
7·47 
8. 15 
8.5g 
g. II 
g. 25 
g.55 

10. 11 

10·.37 
10.58 
II. 20 
I I. 4-5 
12. 0 

12.27 
12.4S 
13. 8 
13.51 
14. 5 
14. 15 
14. 27 
14. 52 
15. 6 
15,27 
16, 6 
16.28 
16.55 
17. 18 
17. 24 
17· 47 
18. 0 

18.1.3 
18.37 
18,58 
19·17 
Ig.38 
19,49 
20, 0 

41.55 20.35 

Oct. I I 
h m 

'1 0 74 18. 4 
· log2 22. 8 
'1106 23.5g 
'1100 
'1102 
'1085 
'1086 
'1082 
'1103 
'1104-
'IOg2 
'1083 
'1122 
'1101 
• I I I I 

• I III 

'1083 
'1102 
'108g 
' 1093 
'1088 
'1100 
'1100 
' 1097 
'log7 
'1105 
'1101 
'I log 
'1105 
'I log 
'1105 
'1106 
'1106 
'1 log 
'1 107 
'1108 
'I I I I 

'1 log 
'1 II4 
'1 107 
'1111 
'I I 12 
'110.3 
'1103 
'I I 12 
'1101 
'110.3 
'log4 
'log6 
'I JOO 

'1110 
'1108 
'1113 
'11 0 7 
'I J 10 
'J 10 4 
••• 

'Jog8 

INDICATIONS OF THE MAGNETOMETERS 

'0.3280 
'03536 
'03538 

h m 

Readings 
of 

Thermo
meten. 

~-a3 r.; ~ 
III ~ > fo 
;:;~ ~~ 

o o 
Oct, I I 

Western 

Declina
tion. 

h mOl /I 

I g. 2g 20.44-. 35 
I9.49 4 1,50 
Ig.57 44. 10 
20, 7 43. 0 

20.12 44-. 15 
20.37 4 1• 50 
20.54 42. 15 
21. 1 4+ 0 

21,35 +4-- 40 
a2, 1 46, 10 
22. J7 48. 5 
23,56 4g. 5 
a.3. 5g 4g. :ao 

Oct. II 
h m 

20.50 
21. 0 

21.50 
2.3.22 
2.3,42 
23.5g 

'log7 
'log8 
' 1078 
'1102 
°log8 
'1103 

h m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~Sb~~ 
~~ ~::i 

h moO 

_1----....1-1----.1 -1---... .------1-
Oot.12 
0, 0 20. 49. 20 
0.31 51. 10 
0.38 50.40 
0.43 51. 10 
0.52 49 • .35 
I. I 49. 25 
1. 2g 46. 15 
1.52 47.55 
2. 0 47. 10 
2. 8 48. 0 
2.3.3 45. 10 
2. 41 46. 0 
2.50 45.10 
3. I 46.25 
3 . .3g 44. 0 
4. 15 44-. 10 
4.2.3 42. 35 
4.42 42. 5 
5. 7 42 • 35 
5.28 41. 15 
5 . .34 42. 0 
6, 7 3g.15 
6. ZI .37. 10 
6.2g .3g.15 
6.53 3g. 0 

7· 9 41• 10 
7.31 4 1,55 
7.52 37. 0 
8 . .38 43. 0 
9.42 42. 0 

10 . .38 43. 10 
10.53 41. 10 
II. 5 .37 . .30 
1 I. 37 .34. IS 
12. 9 .38.55 

40. 0 
,.p. 0 

.34. 5 
4.3. 5 
52 . .35 
50. 5 

OQt.12 
O. 0 

0.14 
0 • .3.3 
0.61 
It 0 
1016 
1.3a 
1.55 
at a 
~. II 
~,,6 

2·42 
,,51 
3. 2 
3d7 
.3 . .38 
.3'45 
4. 10 
4. 26 
4'40 

5. 0 

5·.37 
5.46 
5.54-
6. 13 
6.28 
6 . .34' 
6,42 
6.53 
7. 5 
7. 12 

7·.32 
8. 7 
8·.34 
g.26 
9·4° 

10. 9 
10.2.3 
10 . .33 
10·47 
10.58 

12 . .35 
12.50 
1.3 . .3g 
14. 1.3 
14·.35 
14.48 
15.10 
15·.37 

4g. 10 11. 17 
38. 10 11.34 

'11Q3 
'Uo~ 

'1,03 
·,og5 
'log8 
'IQ94 
'1 0 99 
',IOZ 

'~og8 
'J 100 
'logl 
'log5 
'IOgl 
'log6 
'logo 
'log2 
' 1097 
' 11°4 
'10g6 
'1100 
'Iogg 
'1106 
'110.3 
'110.3 
°log8 
'1log 
'1108 
'11 14 
°11 13 
'1114 
'1 III 

'1108 
'1117 
'1 II I 

'1 III 

'111.3 
'1112 
'1116 
'1115 
'1 12.3 
'1123 
'l12g 
' 1129 

Oct. 12 

O. 0 

2.43 
5.30 

5'4S 
".58 
g.1I 

10.57 
11,53 
13.53 
14. 2• 
14,47 
15.39 
16.37 
16.59 
19-4. 
21.3.3: 
23.59 

'03538 
'03402 

'0.3098 

{
'03100 
'4)3.33.3 
'0.3228 
'03240 

'03312 
'03.327 
'03375 
'03400 

'03.364 
'03.39° 
'0.3465 
'03465 
·0.362,~ 
'03680 
'0.3634 

Oct, 12 
I, 0 58 '658'6 
i.57 5g'9 60 '0 

MQ:. 61'061'7 
g. 0 5g'5 61 '0 

19. So 56'4 57'0 
Min, 5S '455 '2 

21, 0 56'~ 57 '2 

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 tho curve of the Vertical Force was dislocated, and the difference of the numbers included 
by the brace shows the amount of the displacement. 



Oct. 12 
h :m 

15.50 
16. 7 
16 • .38 
16.53 
17. 2 
J7. 8 
17. 28 
17· 4.3 
18.5.3 
19·.37 
19. 54 
20.14 
20, .31 
20.40 
20.51 
21 • .36 
22. 14 
22.21 
22.58 
23. 7 
2.3.59 

Western 

Declina

tion. 

o I 1/ 

20 • .36. 5 
.35. 10 
48 • .30 
47. 20 
45. 5 
47- 10 
44. 35 
42• 30 
45• 20 
42 • 50 
4.3·50 
42. 0 

4.3. 0 

44. 30 
4.3. 5 
47. 20 
45. 5 
46 . .30 
48. 5 
50. 10 
51. 5 

Oct. 12 
h m 

12. .3 

12 • .3.3 
12. 42 
1.3. 17 
14. z 
14· 9 
14. 37 
14'49 
14. 57 
15. 2 
15. 10 
15 . .30 
16. I 

16. 17 
16 • .38 
16.54 
17·.39 
17·49 
18. 10 
18.27 
19. 2 
19·.32 
19· 41 

20. 8 
20. 15 
20 . .32 
20.41 
21. 0 

21.15 
21.20 
21 •. 28 
21 • .34 
21·47 
21.59 
22 • .30 

23. 4 
23.2.3 
2.3.59 

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

'1 Il4 
*** 

'1112 
'1115 
'11 17 
' 1109 
' 1104 
'11.3.3 
'1120 
'II 18 
'1119 
'11 14 
' 1124 
'1104-
' 1104 
' 1097 
' 1099 
'112.3 
'112.3 
'11 19 
'1122 
'11 12 

'1106 
'1106 

' 1095 
' 1097 
' 1094 
'1088 
'1085 
' 1084 
'1085 
'1082 
'1086 
'1085 
'1086 
'1081 
*** 

'1086 
'1081 
'1086 

h m 

Readings 
of 

Thermo
meters. 

It moo 
Oct. 1.3 

h m 

5.58 
6.20 
6 . .30 
6·4.3 
6.51 
7. 0 

7. II 
7. 33 
7.45 
8. It 
8.28 
9. .3 
9. 8 
9·.31 
9'45 

10. 4 
10. 16 
10·47 
II. 6 
I 1.23 
11.32 
I 1.46 
13. 9 
1.3.28 
13·44 
14. 0 
14· 41 
IS. 12 
15,45 
15.5.3 
16. 0 

16. 1.3 
16 • .31 
16·47 
16.56 
17. 3 
17. 22 

17·.30 
17·44 
18.10 

Western 
Declina

tion. 

011/ 

20,4.3. 5 
36. 10 
24·.30 
15. lO 
16. 5 
19. 50 
30.35 
.36.30 
.3.3. 15 
32. IS 
.32 • .35 
29.40 
28'45 
.34. 0 
.32. 0 
.35'40 
.36. 0 
40 .25 
4 1.55 
40 .20 
.38.35 
.38. 15 
45. 25 
44·20 
44·25 
43 . .35 
4.3·55 
4.3. IS 
44. 0 

4.3. 10 
4.3·55 
4.3. 10 
4.3'45 
42 . .30 
42• 55 
42. 10 

44'40 
4.3·15 

Oct. 1.3 
a m 
6.32 
7. 12 

7· 29 
7·47 
8.28 
9. 2 

9· 19 
9·.38 
9. 56 

10. 10 
10.~2 
10.45 
10.5.3 
II. 7 
I I • .36 
I 1.42 
11·47 
12. 2 
12.20 
12 . .38 
12.48 
1.3. 16 
13.30 
1.3'4.3 
14. 12 

'1081 
'1 I 10 
'1105 
' 1084 
' 1096 
'1083 
' 1092 
'108.3 
' 1097 
'1100 
' 1109 
'11 12 
'1110 
'1114 
'1112 
'1 I 10 
'1108 
'Il2 I 
'1120 
'11 14 
'11 13 
'1119 
'1116 
'11 16 
'11 I I 

*** 
'1111 
·IIl.3 
'11 I I 

'11 14 
'1112 
'1117 
'11 15 
'1120 

'1114 
'11 16 
:1114 
'1115 

h m 

(clxxi) 

Readings 
of 

Thermo
meters. 

h moo 

-1----11---1----1---1----1-------- 18.5.3 
19. 8 
19. 22 

19 • .32 
20. 4 
20.15 
20.41 
21. 7 
21.27 
2 I • .38 
21.45 
23. .3 
2.3.5.3 
2.3.59 

44. 5 
42• 55 
42. 50 
41. 45 
42. 5 
41. 5 
41. 0 

40. 5 
40 . .30 
43• 25 
41 • 25 
44 . .30 
44. 10 

49. 25 
48 . .30 
48. 25 

15.27 
15.38 
15,47 
15.56 
16. 9 
16.25 
16 . .35 
17. 0 

17. 2.3 
17.40 

17'45 
18. 4 
18. 13 
18 . .30 
18,4.3 
19. 2 
19. 18 
20·.37 
20.54 
.22. 17 
22·47 
22.59 
2.3 • .32 
23.59 

'1117 
'1115 
'11 17 
'11 IS 
'11 IS 
'1108 
• I III 
'1083 
'1083 
'1088 
' 1094 
' 1099 

Oct. 13 
o. 0 20.51. 5 
o. 1.3 51. 10 
o. 16 50 . .35 
o . .36 52 • .30 
0.57 49.40 
I. 15 46. 15 
1.30 48. 0 

I • .39 48. 5 
1.53 49 • .30 
2. 7 49.35 
2.2.3 48.20 
4· 20 4.3. 10 
4· 29 4.3.20 
5. 14 41.55 
5.26 42. 10 
5.37 41 • .30 

Oct. 1.3 
o. 0 

0.25 
0.46 
I. .3 
1. .39 
2 • .32 
2.50 
.3. IS 
.3 • .32 
.3.53 
4· 9 
4. 18 
4. 29 
4·4.3 
5 • .36 
6. 4 

'1086 
'1085 
' 1090 
'1080 
'I I 12 

'1104-
' 1107 
' 1104 
'1105 
'1102 
'1105 
'1102 
' 1107 
' 1107 
,109.3 
' 1098 

Oct. 13 
o. 0 

I. 0 
1.28 
4. 36: 
7. 8 
7.42 

U. 6 
12.30 
16. II 
22. 13 
2.3.59 

'03634 
'03592 

'03594-
'03.387 
'0.3.325 
'0.3282 
'03.398 
'03.394 
'03543 
'03650 
'0354.3 

Oct. 13 
!. 0 58'058'2 
3. 0 59 '059'0 
Max. 59'261 '2 
9. 0 58 '558'5 

18. 0 56 '557'0 
Min. 55'354'8 

21. 0 56 '.356 '8 
22. 0 57 '057 '0 
2.3. 0 58'058'0 

-----------.--1----1----
Oct. 14 Oct. 14 
o. 0 20, 48, 25 o. 0 
o . .3.3 49. 5 O. 52 

Oct. 14 
' 1099 o. 0 

'1105 4' 41 

Oct. 14 
o. 0 59 'I 59 '0 

I. 0 59'8 59 '9 

ror the Horizontal and Vertical Forces, increasing readings denote increasini forces. 
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(clxxii) INDICATIONS OF THE MAGNETOMETERS 

<Ii a:i =Cll"t:! a3 I=ICll"CI a3 Readings a3 a3 =(1)1 a3 .s~~ a3 ~ Readings 
S S .~ c; ~ Q) ,..ct.§ 

· .... 0 Cll C1i S .§ S 
....... ~ Q) 

,.d'§ Cll~~ ~ of Cll,.c:r .E ,..ctt)~ of ,..ct ..... ,..ct ..... CJ ~ CJ a ..g~ .g~ ~ ~ t d ..gE=i CJE-i CJE-i ~ ~ t d .~H ~Cllt::'E Thermo- ..gE-i 
Western 

CJE-i ~~t~ Thermo-
.; ~ Western .; ~ ~CllO~ ~ ~ 

..... ~ ..... ~ ..... ~ ~]o~ .; ~ ~ Cll 0 ~ ..... ~ 
I=I~ ..... o:SCJ&. ~o:S g ~ ~~ meters. ~~ ~ d ~.;iCJ~ ~~ meters. 

= ..... = ..... arc ~ .... §~ ~'O Cll 0 Declina- Cll 0 ~<g g ~ Cll 0 .... <g g s (I) 0 ~Jj Declina- ~<g ~ ~~ ~ ~ ~Jj 
~Cll ~Cll ~w CllW 

ei<oil"'<oi 

CllW CllW 

'" <oi Ir.i .. 
d Cll 

~~ ~~ c'5~ CS~ ~fa c!:)~ tion. C;~ ~UJ~E-i c!:)~ .~$~E-i tiOll. ~~~E-i .~~~E-i 
<lI <ll 'i: ~ . ~ Cll t: ~ • ~ Cll ~ ~ po: ~ Cll 

~ 
'J:: • ~ 

~ 
~ .~ 

~ 
~~I>6b 

~ ~ ~ ~:=cS ~ > ~>cS ~ <5~ ~~ ~ ~ ~:= cS ~ ~>cS Ct-< d c.-. d 
O~ o~ 

Oct. 14- Oct. 14- Oct. 14- Oct. 14 I Oct. 14- Oct. 14-
'0 

h m 0 I " 
h m h m h moO h m 0 I JI h m h m h m 0 

I. 13 20. 51. 5 1.38 '1102 6. 7: '02821 2. 0 60 '9 60 '9 22.52 20,4-5. 35 23.28 '1100 

I. 23 49. IS *** f02766 3. 0 61 . 7 61 '7 22.58 46. 50 23.37 '1100 

48. 30 2.38 · 1106 8. 0 '03030 6. 62' 862 'S 23. 5 4-6. 0 23.59 '1103 2. 17 0 
2.23 49· 5 2.58 ' 1096 10.30 ,'02974- Max. 62 . 863 '1 23.18 48. 5 
2.56 4-5.45 3.13 '1105 II. 4 ' 02940 9· 0 61 '7 62'0 23.59 48. 0 

3.32 44-. 50 3.17 '1105 12·47 '03058 12. 0 60 . 7 60 '9 ----- ----
4· 8 43. 35 3,47 • I I I I 18. 15 '03320 18. 0 58'0 58 '2 Oct. 15 Oct. 15 Oct. IS Oct. 15 

4. 33 43. 55 4· 3 '1108 20.40 '034-76 Min. 56'0 55'6 o. 0 20.4-8. 0 o. 0 '1103 o. 0 '03460 ~o. 0 58 '4 58 '8 

4. 59 41. 50 *** f03496 21. 4- 57 '1 57 '7 0.45 4-9· 5 0.30 '1106 1.57 '03335 I. 0 59'2 59'5 
21. 13 

5. IS 42. 55 4'43 '11 13 '034-60 22. 0 57 '3 57'8 0.58 48. 30 0.48 '1108 2.38 '03325 2. 0 59'8 60'0 

5.30 42. 15 4.48 'I I 12 23. 0 '034-84- 23, 0 57'7 58 '1 I. 2 49. 50 0.58 '11 14 6.29 '03092 3. 0 60'3 60'8 

5,4-7 33.55 5.20 '1113 23.59 '03460 1.53 49. 50 I. 10 '1112 9. 3 7 '03020 Max. 60'8 61 '4 

6. 4 28.30 5.37 '1108 2. 8 52.30 1.40 • I I I I 13.58 '031 70 9· 0 60'0 61 '0 

6. 15 30. 0 5·:47 ' 1093 2.26 48• 55 I. 56 '1113 15. 6 '031 97 18. 0 56'5 57'0 

6.22 29· 0 6. 7 '1 093 2.38 4-9. 55 2.26 '1101 20.43 '03524 Min. 54-'3 53'8 

6.31 30.50 6.20 '1105 2.48 46. 5 (t) 22.31 '03585 21, 0 56'0 56'0 

6·47 36. 0 6.28 '1105 2.53 46. 55 3. 6 ' 1099 (t) 
6.59 36.30 6,40 'I I 10 3, 0 46. 10 3. 17 '1103 

7. 18 40. 10 6.52 'I I 10 3, 10 46.45 3.27 ' 1097 

7. 37 39' 5 7· 0 '1106 3. 15 45. 25 3.48 '1102 

8. 2 36. 15 7· 14- '1 107 3.26 46. 30 4· 0 '1102 

8.26 41. 20 7.46 ' 1099 3.33 46. 0 4· 8 ' 1099 

8.48 32. 5 8. 4 ' 1099 3,40 47· 0 4· 19 ' 1098 

9· J 30. 15 8.24- 'J 106 3.59 46. 55 4. 29 '1°92 

9. II 31.40 8.33 '1102 4. 12 47. 25 4. 52 ' 1099 

9. 24 28.55 8.46 '1100 4. 26 4-5. 0 4. 57 ' 1098 

9.4-3 34. 55 8.58 '1100 4. 37 45. 0 *** 
9. 59 34.4-0 9· 8 ' 1095 4·44 46. 5 5,47 ' 1099 

10.23 4 1. 25 9. 23 ' 1098 4. 53 45. 10 6. 16 '1106 

10.32 4 1. 5 9. 38 • I I I I 5.22 46. 55 8.10 '11 14 

10.48 44-. 25 9. 52 ' 1107 5.54 44. 50 8.28 '1131 

11.30 40. 55 10. I I '1 119 6.27 45. 15 8·44- '1119 

II. 47 4 2. 30 10.20 '11 18 7. 23 4-3,40 8.58 '1119 

12.22 40. 55 10.41 '1152 7. 33 42. 55 9. 13 ' 1127 

13. 17 43. 0 1 I. 13 • I I 18 7,59 43. 30 9. 27 ' 1124 

13.50 4 2. 35 I I. 24- • I I IS 8. 8 42. 10 9. 51 'II 15 

14. 51 44· 0 I 1.38 · I I 16 8. 19 4 1. 50 10. 6 '1114 

15. 0 43. 5 I 1.55 • I I I I 8.27 40. 0 10.25 '11 17 

15. 7 44· 0 13. 5 '1112 8.41 42 .45 10'42 'II 14 

15. 28 4 2. 35 13.20 '1 I 14 9· 6 39· 0 I I. 36 'II 16 

16. 18 45. 0 14. 10 • I I 13 9. 16 40. 5 I I. 4-4 '1114 

16.38 43. 50 14·49 '1 I 15 9. 52 4 1• 25 11.59 '1116 

16.53 44. 35 14. 59 'II 14 10. 0 42. 35 12.30 '1116 

17, 6 43. 30 15,43 '1 Jl9 10.17 42. 35 12.51 '1118 

17. 28 43. 50 16. 0 '1 Jl5 10.33 43. 10 13.30 '1117 

17.43 45. 30 17· 3 '1116 10.59 4-2. 30 13.55 '1123 

18. 0 45. 35 17. 38 '1123 12.41 44. 10 14. I I '1120 

18.45 43,40 18,47 '1112 13.13 42. 10 14. 23 '1123 

19, 17 44· 5 19·47 • I I 10 13.22 43. 15 15.30 'II 18 

19. 36 43. 25 20. 5 '1112 13.32 43. 10 15.38 '1121 

19'4-8 4 1. 35 20. 15 '1 I 10 14· 6 47· 5 15'47 '1118 

20. 7 42 • 0 20.30 '111 I 14-. 20 45. 55 16.22 '1119 

20. 14 41. 10 21.30 ' 1084 14.42 50. 0 17· 5 '1 123 

20.30 43. 10 21.43 ' 1084 14. 55 47. 30 17. 30 '1120 

21. 27 44-· 5 22. 9 '1080 15. 7 44. 15 17·49 '1119 

21.55 47· 0 22. 17 ' 1087 15.27 44· 5 17. 57 '1122 

22. 2 46. 35 22.36 ' 1091 15.43 43. 0 18. 8 '1122 

Z2.27 49. 10 22·49 ' 1091 15.52 44-· 5 18.22 '11 21 

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. 
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Q) Q) .S.$ 'g . CIl 
=~'"O CIl Readings ~ CIl =~'1j =~"t;j 

a ,.cl.~ ~.8 i ~ 
..... "0 Q.) cU • .-4 0 Q,) C1S CIl .... ] ~ f! 

,.cl'§ 
Readings 

,.cl .... ,.cl'§ ~~ i E; ,.cl,S of .§ a ~,.cl g E; ,.cl'§ of 
• ~ E-! .~8 ... ~ ....... -5(q ~~t! 

Western o ... ~ .~ E-! ~~~e C)E-t Thermo- -5 8 
Western 

o~ ... ~ C)E-i .~ E-i Thermo-
~ ~ t~ ~~8~ ~~ 

.... ... ........ .~~ ~~~~ .~ ... ... ~ 0 ... 

&1'0 ~.gC)~ ~ ~ meters. ~ ~ ~.gC)~ ~ ... meters. 
Declina- ~ 0 i~~s ~o ";l .... ~S ='0 ~'O Declina- = 0 

3 .... C)~ I=I~ 1=1 t'$ 

~{J.2 ~{J.2 ~oo 
r;.; tl I r;.; tl ~oo 1=1 <s S ~ ~ 0 ..... <s§a ~'O g 0 ~ ~112 o ~ ~{J.2 ~{J.2 i>ltll""tl ~~ tion. ~~ N~~8 .~~r.i8 ~~ ... ~ ~~ OrJ.l~8 

~ ~ 2:!112 

,,~ p:f ~ p: So tion. ~~ Orl.lr.jE-i 

~ 
C!>~ .~~~ ... . .... ~ ~~ . fo :> ~ 

~ 
.t: ~ .... t! ~ .... 

~ .... ~ .... C':l ~ 
Q.l t: .... ~ t'$ ~ 

~ ~P=l~ )1 > ~>~ ::a o ~ ~ ~ > ~p..~ ~ o O~ ::tl ~~ ~~ 

Oct. 15 Oct. 15 Oct. 16 Oct. 16 
h m 0 I " 

h m h In h In 0 0 }1 m 0 I II h m h m h m 

16.21 20.#.30 18.37 'U22 18. 12 20.41.45 15.30 
0 0 

'1120 
17. 13 43• 30 19. 30 '1113 18. 16 40. 10 15.39 'II 16 

17·.38 43. 35 19.46 '1112 18. 2.3 41.45 16. 9 '1123 

17·47 42. 55 20. 17 '111.3 18. 41 40. 50 16. 15 '1120 
18 . .37 4.3·30 20·49 '1 I I ( 19· 4 42• 55 16 . .33 '1 II9 
19. 19 42. 55 21. 13 '1 I12 19. 20 42. 0 16.5.3 '1 121 
20. 7 41• 5 21.5.3 '1 10.3 19·.37 4.3· 0 17· 0 '11 17 
20.38 40. 30 22 . .38 '110.3 20, 9 41. 20 17. 20 ' 1124 
2 I. 6 40. 35 22.50 '1106 20.2.3 42. 5 17·.35 '1120 
23. 1.3 47.40 2.3. 4 ' 1104 20·.34 .39·.30 17.42 '1123 
2.3.20 46. 55 2.3. 15 '1106 20.42 42. 5 17. 51 'II 21 
2.3.52 48. 0 2.3.59 • 1107 20·47 39. 55 18. 15 '112.3 

2.3.59 47. 30 2 I . .3.3 41. 20 18.22 '1126 

-- - .--- - ---- 21.38 40• 0 18.58 '1126 
Oct. 16 Oct. 16 Oct. 16 Oct. 16 21·44- 41 . .30 19. 20 ' 1124 

O. 0 20.47. 30 o. 0 '11 07 (t) I. 0 58'2 58'2 21.55 42. 10 20.18 '1119 
0.5.3 47· 0 1.40 '1115 0.59 '0.3640 .3. 0 60'0 60'8 22. 0 41• 5 20.26 '1125 
I. 18 47. 15 ' 1.56 '1108 z.I3 '0.3520 Max. 62 '0 62'S 22. 4 42 . .30 20 . .34 ·11I.3 
J. .33 48• 0 2.37 '1102 .3. 6 '0.3358 9, 0 61 '0 61 '0 22.21 4.3·20 20.42 '1121 

I. 49 46.45 .3.20 '110.3 5. 16: '0.320.3 18 . .30 59'0 57'.3 22.37 48. 5 20·49 '1115 

2 • .39 46. 30 .3.50 ' 1107 f03183 Min. 55'7 55'0 22·47 45 . .30 20.58 '1120 
7· 0 

4. 26 44. 10 4· 0 ' 1107 '0.3410 21. 0 57'.3 57'2 22.56 46. 20 21. 10 'II 17 

4.41 #.30 4,49 '1 I 12 10.5.3 '0.3.396 22.59 45.45 *** 
4. 58 4.3. IS 5.24 '1 I 10 u.I6 '0.3428 2.3. 6 48. 15 22.20 'I1 12 
5.5.3 4.3·20 5 . .3g '1 I I I 13. 15 '0.3446 2.3. 14 45 . .30 22.28 '11 15 

6.24 42. 25 5·47 ·I1I.3 14. 51 '0.3525 2.3. 20 49' 5 22 . .3.3 '11 I 2 

7· 8 4.3·25 6. 6 '111.3 19· 0: '0361 7 2.3 . .30 47. 25 22.40 '11 18 

7·.38 41.4° 6 . .30 '1116 23 •. 59 '03490 2.3.38 4g. 10 22.52 ' 1104 
8. .3 4.3· 5 7· 0: '1 I 10 23.59 50. 15 2.3. 15 '1105 

8 • .36 25. 0 7. 22 '111.3 2.3. 19 . I I 10 
. 

9. 10 .34.40 8. 0 '1108 2.3.25 ' 1107 

9.48 .39' ° 8. 17 'log5 2.3·.34 '1108 
10. 10 39' 5 8.38 '1119 2.3.59 'II I I 

10·47 4 1• 55 8·47 '1121 ------- ------- ------- -------
II. 8 40. 10 9· 7 '1106 Oct, 17 Oct. 17 Oct. 17 Oct. 17 

II • .36 4°· 5 9. 28 '1101 o. 0 20.50.15 o. ° '1 II 1 0. 0 '0349° I. ° 61 '0 61 '0 

II. 43 41. 20 9·.38 '1101 o. 7 52. ° o. 5 '11 14 2. 0 '0.3238 .3. 0 62 'g 63'c 

12. 8 .39. 25 9.45 ' 1104 o. 15 50.35 0.15 '1105 2·47 '03230 Max. 63'8 64'6 

12 . .31 4°· 5 10. 0 '1102 0.26 51. 45 0.26 '1112 .3.28 '0.3176 9· ° 62 '3 62 '5 

12.45 .38, 0 10 . .30 '1 I 12,. 0.37 50.30 0 . .32 ' 1104 -. fo.3ogg Min. 54'5 5.3'9 
5. II 

12.59 .37. 50 10·.39 '1112 I. 8 51. ° 0.52 '1°97 '032 90 22.35 55'8 57'0 

1.3. 1.3 39. 25 10.51 '1114 I. 42 5.3. 15 0.5g '1088 6·.37 '031go 

1.3 . .35 38. ° I I. 13 • I I 10 1.52 52. 15 I. 10 '1085 7' 12 '0318 I 

14· 0 40. 0 I 1.22 ' 1109 2. ° 54. 15 1.25 ' 1091 7· 29 '03203 

14· 8 ,39. 10 I 1.37 '1112 2. 8 54. 30 1.35 ' 1095 
9· 8 {,031 g1 

14-. IS 41• 0 I 1.47 'I I I I 2. Ig 51.50 I. 48 ' 1092 '03.366 

-14 .. 31 40. 5 11.58 '11 '4 2.2.3 52.30 1.50 ' 1094 12. 9: '03402 

14. 50 40. 55 12.12 'II 14 2 . .34- 49. 50 (t) 12.58 '03606 

IS. 7 38·4° 12.29 • I I2g 2.41 42. 50 2.52 'Iog7 16.57 '03618 

15.28 41.55 12.4° '1125 2.53 40. 25 3. 2 '1100 2 I. 2 '03743 

15.54 39. 35 12.54 ' II27 2.5g 42. 0 3. Ig '1°96 22.33 '03740 

16'49 44· 5 13.41 '11 18 3. 15 42.45 .3. 30 ' 1097 23.59 '03741 

17· 0 42. 10 13.55 '1 I 19 3.22 42. 5 3.45 ' 1094 

17·22 42. 30 14' 8 '11 16 3. 29 4.3.40 4· 9 ' 1095 

17·.37 40 • 35 14. 20 'IlIg 4· ° 46. 5 4. 15 ' 1092 

17· 42 4 1. 30 14. 33 '1 II6 4· 8 47. 35 4. 24 'log5 

17·52 4 1• 0 14. 57 '1117 4· 14 46. 55 5. 5 ' 1092 

18. 0 42• ° 15. 8 '1115 4. 18 47. 30 5.26 'Iog6 . 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
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Oct. 17 
h m 

4. 52 
5.16 
5. 28 
6.23 
7. 20 
7· 42 
7. 56 
8. 18 
8.38 
g. 14 
g.32 

10. 0 

10.21 
10.40 
10.58 
1 I. 13 
I 1.30 
12.27 

14. 12 

14. 38 
14. 54 
15. 8 
15.30 
15·49 
16. 7 
16. 18 

16.51 
17. IS 
18. I 

18.37 
18.52 

Western 

Declina

tion. 

o I /I 

20,46. 50 
45. 0 

45. 30 
43. 0 

43. 15 
40. 50 
43. 0 

42 .45 
38.25 
43. 0 

40. 10 
43. 35 
40. 0 
39. 20 

35.30 
37. 5 
34.45 
41. 20 

*** 
42 • 50 
41 • 35 
4 1.45 
43. 35 
43. 0 

43•30 
49. 0 
50.30 
48. 0 

48. 30 
45. 10 

44' 10 
44'45 
44. 10 
44' 5 
43• 20 
42. 5 
+3. 0 

42 • 10 
43. 20 

42 • 0 

42• 30 

41. 10 

42. 5 
42. 5 
44. 15 
44. 0 
47. 10 
46'40 

49. 0 

48. 0 

49' 10 
47. 25 

Oct. 17 
b m 
5.36 
6.20 
6·44 
7. 32 
7. 51 
8. 4 
8.21 

8,43 
9·24 
9· 41: 

10. 12 

10.42 
I I. I 

I I. 25 
I 1.45 
12. I I 

13.18 
13:24 
13.37 
13.58 
14. 5 
14' 13 
14. 28 

14·52 
15. I 

15. 17 
15'48 
16.21 
16'42 
I6.5g 
17· 17 
17. 33 
18. 9 
Ig.35 
20. 12 
20.20 
21.26 
21.55 
22. 6 
22.34 
22·47 
23. 12 
23. 18 
23.30 
23,47 
23.59 

'Iog5 
'Iogg 
'1103 
'1103 
'1108 
'1105 
'1105 
• J 125 
'1 120 
'1 128 
'1 I 13 
'1118 

'1128 
'1 I I 2 
'1 I 18 
' 1109 
'1108 
• 1 I 1 I 

' 1109 
• I I 1 I 

'Il 15 

'1 I 12 
'Il 17 
'1 1I2 

'II 15 

'11 14 
'1120 
'11 IS 
' 1124 
'1122 

'1 1I2 

'1 I 14 
'1130 
'1 122 
'1 II9 
'II 2 I 

'1113 

'Iog5 
' 1097 
' 1093 
' 1093 
'1102 
' 1098 
'1100 
' 1098 
'1102 

h m 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo
meters. 

h moo 
Oct. 18 

h m 
I. 0 

I. 14 
I. 37 
2. 6 
2.14 
2.34 
2.48 
3. 8 
3.22 
3.34 
4· 19 
4. 32 
4'~45 
4. 58 
5. 18 

5.46 
6.31 
6.45 
8. 0 

9. 0 

g.16 
g.3I 
9. 53 

10. 27 
I I. 38 
14. 15 
14. 26 
14·47 
IS. 0 

15.26 
15.37 
15'43 
16. 4 
16. 9 
16.30 
16'43 
16.56 
17. 30 

17.46 
17·53 
18. 9 
18.25 
18'46 
19· 9 
19· 17 
19'43 
20. 6 

Western 

Declina-

tion. 

o I /I 

20.49. 10 
50.55 
48. 50 
50. 0 
48. 25 
49. 5 
50.40 
44. 35 
46. 0 

44. 30 
44.45 
43. 35 
45. 0 

43. 55 
44. 15 
43. 5 
42• 30 
42• 55 
4 1.45 
41.40 

39. 25 

39. 25 

41. 5 
40 • 35 
41 • 35 
4 2. 25 
43'40 

42. 5 
42. 35 
41. 0 

42. 0 

41. 10 

43'45 
43. 10 

43• 25 

42'45 
42• 20 

46. 5 
45. 5 
43. 30 
42. 10 
43. 30 

42• 30 
43. 10 

42• 35 

42• 30 

41• 30 

41. 45 
42. 50 

42. 0 

Oct. 18 
h m 
1.26 
1.33 
1.57 
2. 13 
2·44 
3. 0 

3.17 

4. I 

4. 30 
4. 51 
5.12 
5.27 
6.33 
6'47 
7.42 

8. II 
8'42 

9. 26 
10. 0 
10.57 
13.22 
13.34 
13·49 
15. 8 
15.29 
16. 0 

16.53: 
17. 22 

17. 38 
17. 55 
18.57 
19.40 
20. 14 
20.32 
21. 0 

2 I. 12 
21 43 
22. 3 
22.51 
23. 14 

19' 3 
19· 14 
19· 19 
19. 30 
19. 37 
19.45 
20. I 

20.14 
20.26 
20.38 
20.53 
21. 14 
21.33 
21.53 
22.23 
22.56 
23. 12 
23.28 
23.34 
23.59 
___ 1-____ 1 ___ .1 ___ -1_1--_--1--------

20.38 
20·49 
20.58 
21. 23 
21. 30 

21.43 
22. 7 
22. 15 

22.32 
22.40 
22.53 

42.40 

43·35 
42. 10 

Oct. 18 
o. 0 20.47. 25 
0.38 47.50 
0.47 4S. 25 
0.52 49.50 

Oct. IS 
O. 0 

0.24 
I. 6 
I. 17 

'1102 
'1108 
' 1107 
'1 lOS 

Oct. IS 
O. 0 

1.53 
2. 12 

2·44 

'03741 

'03702 
' 03670 

'03650 

Oct. IS 
Max. 59'559'7 
7.19 59 '559'0 

IS.30 59'359'0 
Min. 58'058'0 

43. 30 
43. 0 

44. 50 
44. IS 
45. 30 

'1103 
' 1104 
'Il 13 
'1100 
' 1107 

. .' 1092 

' 1104 
*** 

'1 II4 
• I I I 1 

'1 Il7 

Oct. 18 
h m 

5.46 : 
7. 38 
9· 7 
9. 35 

15,48 
17. 54 
21. 9 
21.55 
23.59 

'1 II3 
'1116 
'1114 . 
'1 Il7 
'1 II8 
'1 II7 
'11 17 
' 1109 
'1115 

'1116 
'1 II6 
'11 17 
'1 II7 
'1121 
'1117 
'Il18 
'1126 
'1120 
'1120 
'1115 

'1117 
'Il 14 
'1 107 
'1103 
' 1096 
-log6 
'Iogo 
'Iog8 
' 1097 
' 1097 
(t) 

'03383 
'03279 
'03265 
'03278 
'03260 
'03230 
'03240 
'03257 
'031 97 

Oct. 18 

Readings 
of 

Thermo
mete1'8. 

p;j~ p;j~ 
• 1=1 • 6h 
~l ~~ 

h moo 
:U. 0 59 '359'3 

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. 
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~J 
~ ,S ~ 'i cU q,j r::IQ)"d cU Readings cU ell 

r::IQ)"d a.i r::I Q)"d '. cU Readings 
~,i 

Q) ... ,.. 
~.i 

.... '0 ~ ~ 
~.§ of ,.d'§ ,.c:I'§ 

.~] ~ ~ 
.g~ 

·~o ~ f 
,.c:I~ r~ ~~ Q)~ 0 = f~~.s ~~ ~.s of 

Western o~ c:.>~ o~~+> o~ Thermo-.SIt ,.. ~ Q) f .~~ Western C)~ ~Q)l::f Thermo-

tJ9 .;! ~.j5~ .~~ ';~ .~ fa .;~ 
~ Q) ,.. f .~ fa 

Declina-
~,.doQ) meters. ,.d0Q) ~.;lg& meters. 

*~ Ic3 I"S§~ ~~ ]:S~~ 
r::I~ Declina- ~~ 

] .... op. m 0 _<+-<§S i"O 
~~ 

.. Q) 0 r::I~ § ~ 
~! tion. 

~oo ~~ ~oo Q)OO '" 0 Q) 
Q)OO 

~~ ~~ 
CSj i~~ CSi .... !~~ oi .~ p:~ o~ 

tion, ~r::I ~{!lP;;~ CS~ .S ~P;;~ ~fi1 ! ~~ ~ 1:: '" .'" '" '5:: (;1 .,.. 1:: • ,.. '61 'Eb 
)l 

Q) ~= ~ ~ ~ ~'" ~'" ~ p,,~~ ::a ~~ <+-<'" ~ ~ p.~~ ~ p,,~~ 
o~ ~::a ~~ 

Oet.IS Oet,20 Oet.20 Oet.20 
h m 0 I " h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

23, 6 20. 4+ 55 2.42 20'4S, 5 5.13 '11 IS 17. 10 '03439 
23.59 47· 0 3. I 46. 30 5.21 'II 18 17.45 '03463 

i - -- - ---- 3.23 46'40 5.35 '1114 IS.22 '03467 
Oet,I9 Oet.I9 Oet.19 Oct.I9 3.38 45. 55 5,47 '11 16 2 I. 7 '03564 
o. 0 2.0·47· 0 ct) o. 0 '031 97 I. 0 61 '8 61 '6 3.42 46. 30 6,43 '1105 22.32 '03598 
0.38 48. IS o. 8 ' 1099 1.54 '03115 3. 0 62'8 62'S 3,48 46, 0 6,52 '1108 23.59 '03598 
0·47 47,30 I, 5 '1103 4·49 '03028 Max. 63'7 64'1 3,55 46. IS 7, I '1105 
I, 21 48. 0 2, 6 '1103 

6! 8 {'030I9 g. 0 63'0 63'0 4' 5 45. 20 7· 8 ' 1109 
2, 4 46,35 2,23 '1106 '03241 18'45 60'7 61 '2 4,17 45,20 7. 20 ' 1104 
3, 7 46, 5 2,53 '1105 7,47 '031 95 Min. 58'7 58'5 4,27 46. 10 7. 31 '1106 
4,49 44· 0 4,12 '1106 12. 7 '03182 21. 0 60'0 60'0 4,32 45,20 7·47 ' 1099 
5.43 43,55 5.16 'I I 10 15,37: '03230 4,37 46,20 7. 57 ' 1104 
6."35 42. 35 5,44 ' 1109 21·47 '03402 4.42 45,55 8.28 '1085 

6'45 43. 5 6. 15 'II II 23.59 '03382 6. 13 47.40 8,33 '1086 

7· 0 42, 10 7· I '1 log 6,23 47. 30 8.38 '1084-
7,22 42,55 7. 53 '11 13 6.59 48, 5 8,46 ' 1094-
8,38 42,30 I I. 13 'I II I 7· 9 46,55 8.52 '1093 

9· 7 .42, 0 I 1.28 'IllS 7· 14 47,20 9· 2 ' 1099 
10. 7 42, 10 12. 2 'I I I I 7,22 47, 0 9,33 '1092 

11.22 42. 0 12,40 'I II I 7,36 47.45 9.43 '1101 
11.43 42,50 12,58 '11 14 7,48 45, 5 10, 6 ' 1092 
12, 7 41,30 13,26 'I II I 7,58 47,35 10. 15 '1102 
12.31 41. 55 14, I '1113 8, 7 47, 5 10, 25 '1102 
12,45 41,20 14,18 '1110 8, IS 46, 5 10,44 '1087 
13,8 42, 15 15,22 '1116 8,30 44,20 10,52 ' 1093 
13,34 41, 5 15.54 'II 13 8,36 42, 5 10.57 ' 1091 
14, 2 41• 55 17,27 'II 17 8, +6 40, 0 II. 8 ' 1099 
14,24 41. 30 18, 8 '11 15 8.53 38.25 I I, 27 '1089 
14.46 46, 5 Ig.20 'II 16 g, 0 40• 0 II. 47 'III I. 

15. 17 44, 15 20'43 '1 II I 9,36 37,55 11,55 '1105 
15.38 42. 20 21. 5 '1108 9.41 39. 30 12, 9 'II 18 
15.59 42, 15 21.21 '1106 9·47 39.45 12,38 ' 1089 
16.21 42,55 22.55 ' 1107 10. 9 30. 10 12.5S '1105 
16,52 42, 0 23. 6 'I1 II 10,22 2g, 5 13, 8 '1105 

17· 48 41• 25 23,25 '1111 10,37 33, 0 13,29 'Iog7 
18. 3 42, 0 (t) 10,57 29,30 * •• 
18, 17 41. 30 II. 8 33,30 1 .... 12 '1 II 1 

18,50 42• 5 II. a3 32, 10 14·-t7 '1II2 

21,37 41,30 11.33 36 .... 5 15. '8 'lIog 
21,58 43, 0 II. +3 3g, 5 15.Z2 '1100 

22'48 . 44,30 11.52 37,50 15.40 'log6 
23. 3 47· 0 12.13 42,+5 16. 15 '1 107 
23.52 50, 0 ~ 12.20 40. 30 16.26 '1106 
23.5g 49'4° 12.37 25.35 16. +7 '11I6 

- - - - I-- 12.42 26.55 17. 23 ' 1094 
Oet.:zo 00t,20 Oot.ao Oct,20 12.54 24. 30 18, S '1123 
o. 0 20'49,40 (t) o. 0 '03382 I. 0 61 '7 62 '0 13. 0 25.30 18,53 '1 I 12 
0, 5 4g· 2O I. 0 '1110· +.51 '03085 3. 0 62'6 63'0 13. 7 25.25 Ig, 17 '1108 
0, 7 51, 0 1,38 '1118 6.13 '03038 Maz, 63'+ 63'4- 13, 10 24. 25 Ig.32 '1110 

0,29 50. 5 2, I '1113 fo3074 9' 0 62'2 62'8 (t) Ig,53 '1100 

0,33 51. 0 :1,16 '1120 7. 11 '03318 18, 0 5g'2 59 '7 13,28 3g, 10 Ig.57 '1102 

0'42 49. 30 2,34 '1113 8.48 '03385 Min. 57'4- 56'8 13,36 3g. 0 20. 7 ' 1096 

0.59 49,40 2-47 'III? 10, 4 '03379 21. 0 58 '5 59'0 13.39 41, 0 20,23 'log3 

I, 17 4g· 5 3, 8 '1114 u,34- '03400 22, 0 58'8 58'8 13'47 41, 5 20,54- ' 1090 

1,37 50.35 3.25 '1116 12.33 '03305 23. 0 58 '0 58 '3 13,58 3g,4° 21. 6 '1085 

1.56 48• 55 3'43 '1112 13. 14: '03388 14· 2 38,20 21.23 ' 1087 

2. 18 49. 20 3,58 '1117 14'40 '03439 14,35 35.20 22, 9 '1083 
2,28 47,30 4,42 '1120 15.56: '03475 j14. 53 .36,35 22,21 ' 1076 

(FQr thE) HorizQntal and Vertical Forces, increasing readings denote increasing forces. 



(clxxvi) INDICATIONS OF THE MAGNETOMETERS 

Oct. 20 
h m 

15. 9 
15. 17 
15.30 
15·49 
16. 6 
16.31 
16.56 
17. 20 

17.43 
18.19 
18.37 
18.52 
19. 16 
19. 28 
19.40 

19. 52 
20. 3 
20.19 
20.33 
20·43 
2 I. 22 
21. 31 
22.15 
22.23 
22.29 
22.35 
22·47 
22.57 
23. 0 

23. 7 
23.12 
23.44-
23.59 

Western 

Declina

tion. 

o I II 

20.40. 55 
40. 0 
4 2.45 
42. 0 

44.40 
53.35 
56. 0 

56.30 
59. 25 
50.55 
49. 30 
49. 25 
46. 5 
47. 10 
47. 15 
45,40 

47.45 
46. 20 
47. 5 
45. 50 
46. 50 
46. 10 

48. 25 
48. 5 
49. 10 

48. 55 
51. IS 
50. 10 
51.10 
50. 0 
51. 0 

52. 0 

51. 5 

Oct. 20 
h m 

22.37 
22.59 
23. 14-
23.35 
23.59 

'1088 
'Iogl 
'1080 
' 1089 
' 1091 

h m 

Readings 
of 

Thermo
meters. 

h moo 

___ -----1---_---1 ___ .1-__ -1 ___ ----

Oct. 21 
O. 0 20.51. 5 
0.15 49.50 
0.37 50. 0 
0.47 49· 20 
1.21 50.35 
1.38 49. 25 
3.22 45.50 
3.37 44-. 25 
4. 5 43. 25 
4. 23 43.45 
5. 0 42.30 
5.26 43.10 
5.37 42. 35 
5,48 ¥.IO 
6. 2 40. 0 

6. 15 36. 15 
6,45 40 .40 

7. I 38. 5 
7. 35 40 .40 

7. 55 42 .40 

8. 9 4 1• 25 
8.17 42.55 
8.33 42. 5 

Oct. 21 
O. 0 

0.19 
0.39 
2. 5 
2.38 
2.50 
3. 15 
3.39 
3.56 
4. 28 
4.40 

4.48 
5. 10 

5.37 
5.43 
5.56 
6. 15 
6.43 
7. 0 

7. 10 

7. 23 
7·44 
8.10 

' 1091 

01100 
'1101 
01101 
'1103 
'1100 
' 1099 
'1101 
' 1099 
' 1104 
'1102 
'1105 
'1106 
'1100 
'1102 
' 1099 
' 1097 
'1108 
'1108 
'111 2 

' 1107 
'1108 
' 1104 

Oct. 21 
O. 0 

1.26 : 
3.10 
5. II 
8, 4-

10. 5 

13.28: 
17. 58 
22.15 
23.59 

'03598 
'03535 
'03334-
'03005 
'02955 

{
'02 966 
'031 92 
'03267 
'03500 
'03580 
'03545 

Oct. 21 
O. 0 59 '2 59'4 
10 0 60 '060 '5 
2, 0 61 '4 62 '0 

3. 0 62'563'0 
6. 0 64'264'8 
Max. 64'665'2 
9. 0 64- '0 64'3 

12. 0 62'7 63 '0 
18. 0 59'960 '2 
Min. 57'857'6 

21. 0 59'1 59 . 8 
22. 0 58'459'8 
23, 0 59 '7 59 '9 

Oct. 21 
h m 

8.43 
9· 14 
9. 23 
9. 38 
9.48 
9. 58 

10.34 
10.55 
II. 7 
I 1.38 
12.37 
13.23 
13.50 
14. 13 
14·43 
14. 53 
16. 17 
17· 14 
17. 23 
18. 7 
18. 40 

19. 15 
19· 27 
20. 2 
20.23 
20·47 
21,30 
21.45 
21.53 
21.58 
22. 3 
22.15 

22.29 
22.58 
23. I 

23. 8 
23.17 
23.37 
23.53 
23.59 

Western 

Declina

tion. 

Oct. 21 
o I n h m 

20.43. 0 8. 19 
39.40 8.37 
41.50 8.45 
40. 10 8.59 
39' 45 9. 15 
41. 5 9.23 
42.40 9. 38 
40 • 30 9. 57 
41.35 10. 9 
40.30 - 10. 26 
43.20 10.55 
41. 55 II. I 

42. 10 11.23 
43.30 12. 3 
43.15 13.26 
44.50 13.36 
42.55 14.45 
43. 10 15. I2 

42. 10 16. 19 
42.25 17. II 
41.40 17. 28 
42. 0 17. 53 
41. 15 18. 6 
41.55 18.59 
'44-. 15 
43.30 19. +5 
+6,50 20.12 
44.40 20.20 
45,45 20.51 
44.20 21.27 
46. 15 22. 3 
45 . .30 22. 13 

*** 22.20 
47. 35 
48. 35 
50. 15 
48. 30 
48. 0 

49'45 
49' 10 

49. 20 

22.53 
22.58 
23. 7 
23.29 
23.42 
23.59 

'1106 
'1103 
' 1107 
°1104 
' 1104 
'1 I 10 
"1104 
'1 I I I 

'1108 
'1123 
' 1109 
'1 III 

' 1107 
'1106. 

'1108 
'1 log 
"1107 
"I I II 

'1116 
"1116 
"1120 
"1121 
'1119 
"1117 
*** 

"1109 
"II 10 
' 1104 
"logS 
'log8 
'1105 
"1101 
'1106 

"1099 
"1106 
"1096 
'1101 
"1101 
'1111 

h m h m 

Readings 
of 

Thermo
meters. 

o o 

---1·----1'------· .. ---I·---"'-~-
Oct. 22 Oct. 22 Oct. 22 Oct. 22 

O. 0 
o. 9 
0.37 
0.39 
0.50 
0.57 
I, 6 
1.27 
1·43 
2. 3 
2.55 
3.20 
3.42 
3.52 
4. 22 

20,49. 20 
49. 30 
5f.35 
53. 5 
50.55 
50.40 
52. 5 
48. 50 
49. 5 
47. 0 

45. 25 
45~ 5 
45. 35 
44. 50 
44-. 10 

O. 0 

0,20 

10 0 

I. 7 
1.24-
1.40 

2. 6 
2.23 
3. 8 
3.46 
3.58 
4-. 21 
4. 28 
4. 37 

'1111 

"I II I 

ct) 
"J 113* 
'IllS 
'J 108 
'1112 
'1106 

"1112 

"JJ09 
'II II 

'1106 

'1 107 
"1105 
"J 108 

O. 0 

3. 13 
4,42 

7· 7 
9. 18 
9. 53 

10.23 
12. 7 
12·44 
13'46 
15.55 
18. 15 
22'43 
23.59 

'03545 
"03340 
'03169 
"03007 
'03036 
'03062 
'03060 
'031 46 
'03164 
'03260 
'034-26 
'03658 
"03785 
'0380g 

O. 0 60' 2 60' 8 
I. 0 61'261'1 
2. 0 61 '661 '9 
3. 0 62 '662'7 
Max. 63' 36" '5 
9. 0 62'7 63 '0 

18. 0 57 '057 '8 
Min, 53 '853'2 

21. 0 55 '656'0 

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. (clxxvii) 

~ ~ t=~'"C:l 
~ t=~'"C:l a) Readings ~ 

t=~'"C:l ~ 
t=~'"C:l ~ Readings .~ '0 ~ ~ ... ]~ ~ ~ '~'O ~ ~ ... '0.& ~ 

S .§ ~~ ~ $Z .Q .§ S of .Q .51 .§ s ~.Q ~.a S of .Q ... 
~~ ~~~$Z "5~ ~~ ~;:l .g~ 

.Q ... 
~~ Western o ~ 1:: = Q~ ,., ~ 1:: f Thermo- Q~ Western ~~ ri: <1) 1:: 'E Q ~ f:: = ~~ Thermo-.... ,., .... ,., 

~-S8~ .; ~ .... ,., .... ,., .;~ .; ~ f:) <1) 8 ,., .; ~ 
t~ Declina- ~ = ri:-S8~ ~ = meters. ~ = ...... -S8~ ~-St=!. meters. 

§o s .... § S §'O .... t= S t='O t= ....... Declina- §o s .... gs t= ...... t=-
~w, <1) 0 <1) 0 ....~s ~ c 

~fd tion. 
~oo t= 0 <1) <1)w, ~0~<1) ~w, 

~~ ~~ 
<1)00. <1)00. t= 0 <1) <1)w, ...... 0 <1) ~w, ~~ ~~ 

CS~ ~rn~~ CS~ .~ t:~~ CSfd c5~ tion. CSfJ ~rn~~ c5~ .~2~~ CSfd .... 1:: ,., .~ .~ 'd >~ <1) ~ ~ g,~.s ' <1) 1:: = .,., <1) tI:l ca >= <1) <1) .~ ~ .,., <1) 
..... ,., .,., 

<1) tI:lbll 
~ ~ ::a > p,>.s ~ ~ ~ o p,~ oS ~ ~ ~>.s ~ o~ .... = 

p:: ~~ o~ p:: c~ 

Oct. 22 Oct. 22 Oct. 23 Oct. 23 Oct. 23 Oct. 23 
b m 0 I 1/ h m h m ~ m 0 0 h m 0 I /I h m h m h m o , 0 

4. 57 20.44.45 4· 49. '1105 0.0 20.48. 25 (t) o. 0 '03809 J. 0 56 '057'2 
6. 17 42. 25 4. 58 '1 I 10 o. 14 49· 5 0.32 '1103 2. 17 '03778 3. 0 57'4 57'8 

7· 7 43. 20 5. 6 ' 1107 0.19 48. 30 0.50 ' 1107 2.57 '03746 Max. 59'0 59'5 
7. 26 42. 50 5.19 '1106 0.26 48. 55 I. 14 '11 15 8. 4: '03420 9· 0 57'4 57'6 
8,47 '43. 30 5.54 '1111 0.34 47· 0 2.26 '11 16 13.10 '03680 18. 0 50'4 51 '8 
9. 10 42. 5 6. 4 '1114 0.42 47. 20 3. 0 '1111 13.39 '03699 Min. 47 '446 '6 
9. 28 37. 30 6. '17 '1108 2. 0 46. 0 3. II '11 12 14. 58 '03854 2 I. 0 48 '6 50'0 
9. 53 38.15 7· 0 'I115 2. 12 47· 0 3.33 ' 1109 22.20 '04080 

10.32 36.30 7. 35 '1112 2.32 44.45 3.51 '11 15 23.59 '04097 
II. I 41. 30 7. 58 '1115 . .3. 0 44. 30 4. 22 '1102 
11.17 40. 0 8. 12 'I113 3. 14 43. 15 4.43 '1 I 13 
I I. 42 43.40 8. 24 '11 17 3.28 44. 30 5. 3 '1108 
11.57 41. 30 8.34 '1 I 14 3.58 43. 0 5. 13 ' 1109 
12. 8 41. 25 8.45 'I115 4. I I 41. 30 5. 25 '1114 
12.35 37. 15 9. 16 '1100 4. 37 42. 15 5'43 '1 I II 
13. 0 30. 15 9.41 '1101 4. 54 41. 5 6. 6 '1 I I I 

13·44 33. 25 9. 59 '11 II 5. 2 41. 15 6.48 'II 15 
14· 8 38. 10 10.15 'I1I2 5. 17 40. 35 7. 22 '1 Il6 
14. 33 39· 5 10.27 '1106 5.24 39. 30 7. 30 'J I18 

14·49 37.40 10.39 ' 1109 5'43 41. 5 8.15 . '1116 
15. 17 38. 0 II. 2 '1103 6. 2 43. 25 8.25 '11 17 
15.35 42• 0 II. 17 ' I1°4 7. 22 4~·4° 8. 41 '11 15 
15.59 41. 15 I I. 23 '1106 7. 36 43. 10 8.53 'II 17 
16.24- 38.40 11.33 '1105 8.13 42. 30 9· 8 'I1 12 
16.38 39~ 10 11.41 '1110 8.53 43. 0 9. 25 '1 I 10 
17. 16 42• 15 1I.5I '1105 9· 3 40. 25 9. 55 '11 13 
17. 33 4 1.45 12. I '11 13 9. 27 39. 10 10. 12 '1113 
18. 0 43. 5 12. 8 '1 I12 9. 59 42. 30 10.40 '1120 
18.28 42• 20 12.15 'II 17 10.23 41. 5 10.48 '11 16 
18.51 43• 0 12.26 '1 I 18 10.33 42. 25 10.53 'II 18 

19· 3 42• 0 13. 10 ' 1099 10·49 40. 55 I I. 14 '1113 
19. 21 42. 35 13. 18 '1102 Il; 2 42. 10 I 1.39 '1 I 20 
19·58 41• 15 13.39 '1102 I 1.23 41. 15 12. 7 '1112 
20.22 42•35 13.,50 '1106 I 1.49 43. 0 1.2.41 '11 18 
20.30 42. 5 14· 0 ' 1104 12. 17 4 1 • 55 12.55 '11 18 -.- 14. 28 '1108 12.35 43. 30 13. 12 ' 1129 
21. 8 42: 5 14· ·41 ' 1107 12.53· 42. 55 13. 25 '11.31 
21.37 40• 55 15. 3 '1113 1.3. 17 45. 10 13.48 '1122 
22. 14 44. 15 15. 14 . I I I 1 1.3.37 44. 25 13.59 'II20 
22.28 46.40 15.27 '11 17 13.52 42'45 14. 13 '1121 '. 
22.38 45. 5 15 . .35 'II 16 14. 22 43. 55 14. 22 '1120 -
22·47 48• 0 _.- 14. 37 42. 55 IS. 0 '1120 
23. I 46. 50 16. IS '1 II8 15. 3 44. 20 15. 12 '1125 
23. 17 48• 5 16.29 '1121 15.39 42. 0 15.28 '11 27 
23.23 46 . .30 16.52 '1120 16. 12 42. 30 15,43 '1123 
23.35 48. 5 17· 4 '1122 16.21 43. 55 16.16 '1120 

23'44 47. 50 17. 30 '1120 16.28 43. 5 16.34 ' 1124 
23.59 48• 25 17. 52 '1121 16.37 44. 25 18. S '1126 

18.23 '1 II9 16.45 43.45 18.20 ' 1124 

19· I '1123 17· 8 43. 30 18,43 '1128 

19.46 'IIW 17. 18 44.45 20. 11 '1122 

20. 18 'I1 15 17. 30 43. 50 (t) 
21. 0 '1108 17· 37 #.55 21. 7 '1122 

21 . .32 '1106 17.45 43. 25 21.16 '1 122 

2.3.22 '1105 18. 5 44. 15 21.40 '11 13 

23.29 '1103 18.22 43• 5 22. 0 '1 110 

23.45 '1106 .. - 22. 19 '1110 

(t) 19. 52 43• 25 22.42 '1101 

- --- --'-" -------

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

\.-

GREE]S'WICH OBSERVATIONS, 1863. z 



(clxxviii) INDICATIONS OF THE MAGNETOMETERS 

~ Ii 
j:fQ)'O 

~ .~~] ~ ~ Readings Q3 CIS .e~'g . GJ ,Si] ~ Q) Readings 
S '3~ 

.~]~ e 
~.§ Q)..Q ~ ~ 8 of ..Q'§ ~.§ Q)..Q ~ ~ ~.§ ~~~£ -5~ of 

-5~ ~~~~ o ~ r~ 
..Q .... 

Thermo. .~E-I .~E-t ~~r:~ .;~ Thermo· 
Western ~~ ~E-i West~rn 

,.. ~ .... .... ,.. .; ~ ~Q)~'" .~ ~ 
~ Q) ,.. 

.~ ~ meters. ~ ,.. ~~ r...s0~ ~.sg~ ~ ,.. meters • 
~ ~ ..... -:!r.J8, ~..sQ)~ =~ j:f~ Ei~ = ..... Declina- ~~ .5 .... § a eo .... §s ~~ !~ Declina- ~J1 

] .... § 8, Q) 0 ~~~~ ~J3 ::I 0 Q) Q)m ~o Q) 

"; 1i I1«1i 
j:f 0 a ~m ~~ ~ .... ~..; 

,.. j:f tion. ~~ ~!~E-i ~§ .~ ~ ~ E-4 '"' = "§ tion. C-'~ o .~ ,,~ .~!~8 CI§ .Q) p:! C)~ C)~ ~ Sb > 6b ·el~ ~~ 
Q) 

~ 'g a~.8 Q) "E=p:~ ~ ~ ~ ~ ~cS ~ 
;:: = .,.. Q) 

~ ~ ..... ~ .... ~ > ~>cS ~ 
..... C$ .... t'S 

~ 
;> ~ ~ O~ O~ 0)1 O~ 

Oct. 23 Oct. 23 Oct. 25 Oct. 25 
h m 0 I 1/ h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

20. 6 20.42. 30 22·47 '1102 4. 27 20.41. 55 7· 6 '1120 
20. 15 43• 0 22.57 '10g8 4. 52 41. 25 7·20 '1121 
20.22 4 2 • 5 23.33 '1106 5. 3 42. 0 7. 28 '1121 
20.28 43. 5 23·47 '1105 5.25 42. 15 7·49 '1123 
21. 8 40.40 23.5g '1110 5.32 41. 30 8.46 '1125 
21.37 45. 15 5.37 42. 5 9· 0 '1123 
21.52 44.45 5,46 41. 15 9. 37 '1125 
22.45 .47. 25 6.23 4 1. 55 9. 55 '1123 
22.53 47· ° 6,47 41. 20 10.28 ' 1124 
23.38 51. 5 7· 9 42. 10 10.38 ' 1127 
23.46 50.45 10. 14 4 1• 30 10·47 '1128 
23.59 51. ° 10. 18 4 1. 0 1 I. 10 '1123 

---'- - - --.- 10.30 41. 55 11.24- '112g 
Oct. 24 Oct. 24 Oct. 24 Oct. 24 10. 41 40. 15 I 1.37 '1125 

o. 0 20.51. ° O. 0 '11 10 O. 0 '04097 I. 0 51 '0 51 '5 11. 0 40. 5 I 1.55 ' 1124 
0.31 47·4° 0·49 '1115 2. 14- '03956 3. 0 53'2 54'2 11. 13 41. 55 12. 15 '1128 
0.43 51. 25 1.24 '1111 4. 21 '03583 Max. 56 '8 57 '5 I I. 22 41. IS 12.45 '1125 
I. 23 48. 35 . I. 45 . I I 12 5.22 '0.3436 g. 0 55'S 57'0 12.45 4 1 . 0 13. 1 I '1128 
1.45 50. 10 2. 0 '1106 6.23 '03339 Min. 50'9 50'3 12.53 40. 30 13.51 '1125 
I. 57 47· 5 2.24 '11 18 I J. 55 '03310 21.55 52 '3 52'4 13,40 41. 55 14' 25 '1126 
2. 6 45. 35 2.51 '11 14 15.37 '03342 13.51 4°.45 14.42 'l12g 
2. 9 46. 15 5. 14 '1122 18.59 '°3420 14. 18 40.40 14. 52 '1 I 27 
2. 16 45. 25 6.50 '1122 21.57 '03575 14· 41 43. 5 15.30 '1128 
2.20 46. 5 7· 14 ' 1124 23.59 '03616 15. 9 43. 35 16. 7 '1131 
2.25 45. 25 7.45 '1123 15.24 42. 20 17· 0 '1131 
2.32 46. 20 10.57 ' 1124 15.31 44· 0 17·47 '11 34 
3. 2 46. 5 I I. 12 '1125 15.38 43. 0 19' 9 '1133 
4· 17 43· 5 12. 10 '1122 15'47 43•35 20.14 '1128 
6.22 41. 50 12.21 '1123 16. 8 46. 20 20.59 ' 1124 
7. 23 4 1. 20 12.52 '1123 16,45 44· 0 2 I. 15 ' 1124 
7.42 42. 0 I2.5g '1125 17· 39 42. 55 21. 45 '1121 
g. J6 41. 55 13. 7 '1 123 17.45 43. 30 22'45 '1122 

10·47 42. 5 14. 30 '1121 17· 5g 42. 15 23. 6 '1119 
I J. 22 42.45 15. 17 '1123 18.27 42.45 23.22 . I 121 
13,44 43. 0 15.30 '1122 18,+4 41•35 23.59 '1126 
14,22 42. 30 16.53 'I 124 18,55 42. 35 
15.15 43. 20 18.58 ' 1124 20.23 41.45 
15.33 42,35 2 I. 3 '11 17 20.30 40.45 
16. II 43, 0 21. 40 '1113 20.37 41. 35 
Ig.15 4 1• 55 22. 18 '11 13 20.+" 40. 35 
20,32 39. 55 22.38 'I I 10 21. 13 40. 30 
20·47 40. 30 22,52 '11 I I 21.3g 39. 30 
21. 28 4°' 5 23. 10 'I log 22.55 45. 0 
22. II 42. 0 23. 28 'II 10 23, 29 45• 20 
23.32 46. 25 23.34 '1I08 23.59 47. 30 
23.+1 46. 5 23.5g ' 1109 - -
23.59 46. 25 Oct. 26 Oct. 26 Oct. 26 OCi.26 

--_.- -- - --- o. 0 20.47. 30 o. 0 '1126 0- 0 '04110 I. 0 50'7 51 4 5 
Oct. 25 Oct. 25 Oct. 25 Oct, 25 o. 13 48. 0 0.24 '1128 0.28 '04100 3. 0 53'9 54'9 

o. 0 20,46. 25 o. 0 ' 1109 0, 0 '03616 I, 0 53'S 5+'0 o. 22 48. 5 0.36 '1133 2, 1.3 '03957 Max. 58 '0 59'0 
o. 14 46• 50 0.30 '1114 1.52 : '035+3 Max. 57 OIl 58 '0 0.46 50. 10 0·47 '1126 3..37 'o36ao g. 0 56'6 56'. 
0.22 47.45 0.40 '1112 3.56 '03332 g. 0 56'0 56 'I 0.50 47.40 0.58 '1130 4- .3 '03468 18, 0 50'2 51 'j 
0.35 46'45 I. 22 '11 19 10.4°: '03266 18. ° 50'0 51 '0 0.58 48. 50 1,40 ' 1124 + • .56 '03295 Min, 47'5 47'0 
1. 44 47· 0 1. 45 'I I2 I Ig.18 '04020 Min, 47'0 46 '2 I. 6 47. 30 2.28 '1124- 7 .. 39 '0-3206 21, 0 49'0 50'0 
I. 52 46. 0 1.54 '1119 21. 15 'o+o8g :Z1, ° 48 '0 49'0 I. 15 49· 0 2·44- '1121 9·+3 '03200 
I. 58 46. 30 5 .. 3 '1120 23,59 '04110 I. 30 49· 5 3. 13 '1119 II • .38 ·0333.f. 
2. I I 45'45 5'42 ' 1124 I. 57 46,40 3,22 '1 I21 14. 63 : -0.3+20 
2.23 46. 5 5.51 '1122 2,24 48. 25 3.27 '1120 19·.30 '03940 
2.35 45. 5 6. 8 '1124-

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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 tha.t 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 TlIE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863 . (clxxix) 

.= .i ~.~ 
. 8~'g . 

~ 
.S ~ 'g Q) .~ 

Readings aJ 

1~ 
=Q,l~ al .S ~] Qi Q) Readings 

l!-: i ~ Q,l'=()~ of a .~] ~ ~ Jj S of f~f~ 
.= C) ;., 

.~E-I Western ~E-4 ;~tii ~ .. f~~~ iE-4 Thermo- -uE=4 '5E-4 ~ ~ ~.i i~ Thermo-o Q,l 1-1 1-1 Western ~-3~~ 
=~ .~~ ",S ~'f38& .;~ meters. .... ~ .;~ .... 1-1 ;., Q,l 8 ;., 

't~ meters. 
Declina- ~- ..... C)& ~ t'i ~.;l~& !rZ § '0 ~ ~ &i~ _~~s s:I 0 Declina- ~JJ ~<s § ~ 53 0 taJ 

tion. al t'i • Q,l ~rn 

",,;i /"" 'Ol 
~J3 Q,lrn "";~~~ ~rn ~~ ~...; 

$1 OJ ~1~8 .si~~ "" fa ~!a tion. 0; 221~~ 1-1 = 'fgr;~ 
;., 1:1 • Q,l 

~ ·~cS t: . "" ~Q,l . ~ > ~ ~t'i ~e:s ~6b >6b 
~ ~>~ ~ t'i c:... ~ 

CI) '1:: f;; .1-1 

~ ~ ~ ~ ~ O~ o~ ::a ::§ ~p::~ > ~>.g .... t'i c:...t'i 
O~ o~ 

Oct. 26 Oct. 26 Oct. 26 Oct. 27 Oct. 27 Oct. 27 
h m 0 , II h PI h m h m 0 0 h m 0 I " h m h m h m 0 0 

2.40 20.46. 35 3.37 '1125 20.37 '04025 2·47 20.50. 0 3.40 ' 1107 12.50 '03332 
3.2J 44. 35 3.58 '1123 20.55 {'04034 3. 8 51.15 3.58 • I I 12 15.59 '03350 
3.27 45. 10 4. 21 '1123 '03928 3. 13 49. 35 4· 6 '1111 21.52 '03435 
4· 4 43. 35 4. 58 ' 1127 22.32 '04035 3.37 47. 15 *** 23. I '03408 
5.24 43.45 5. I2 '1126 23.59 '04053 3.55 47. 50 4. 34 ' 1109 23.59 '03347 
5.58 42. 20 5.30 '1122 4· 2 46. 25 4·49 'II 14 
6.23 42.40 5.43 ' 1124 4. 15 47.45 5. 10 '1110 
7. 15 41. 15 5.57 '1123 5. 7 47· 0 5.22 '1113 
7. 26 41. 20 6. 18 '1125 5. 19 47. 50 5.39 '1106 
7.40 39. 25 7· 8 '1123 5,34 43. 15 5.48 '11 I I 

8. I f l ·4° 7. 16 '1120 5.56 38.30 5.53 '1110 
8. 27 42. 5 7. 29 '1122 6. 2 41,25 6. 8 • 1121 
8.32 42. 35 7.40 '1119 6.20 35,50 6.11 '1121 
9· 17 41. 15 7. 59 . 1121 6.29 35.35 6.20 '1126 

. 9. 28 4 1. 30 8.26 'J 121 6.37 38.35 6.25 '1123 
9. 53 36.40 8.40 '1125 6,43 37·50 6.38 '1126 

10. 17 35,40 9. 25 '1122 7· 0 40,55 6.50 '1113 
10.32 37.45 ' 9.40 ' 1129 7· 14 41. 0 7. 12 '1102 
10.58 36.55 9. 52 ' 1127 7. 26 42. 35 7. 30 '1102 
II. 28 39· 5 10. 10 '1126 7. 39 4 1. 55 7·44 '1108 
I J. 42 37, 10 10.38 '1120 8.26 41. 15 7. 52 ' 1109 
12. 10 41. 20 II, 3 ' 1134 8.34 42. 0 8.25 '1 121 

*** 11.30 ' 1129 9· I 40. 30 8.43 '1 I19 
13.56 43• 5 11.35 '1130 9. 57 41. 35 9· 0 'II 18 
15.30 43. 55 12. 8 '1124- 10.41 41. 5 9·17 'II 19 
15.40 43. 20 12.22 '1125 I 1.23 42. J5 9. 32 '1 122 
17· 17 42. 55 13.23 'Il25 I 1.42 41.40 10. 9 'J 123 
17.48 44. 35 13.30 'Il 27 13.44- 43. 10 10.26 'I1 21 
18. 19 43. 25 13.46 'Il26 14. 10 41.45 10.50 ' 1124 
19. 12 42. 30 14·· 42 '1126 14. 28 41.45 12.14 'J 124-
19. 23 43. 25 15.39 ' 1129 14. 57 43. 50 12.25 '1126 -
19. 37 42. 25 16. 12 '1132 15. 20 42. 25 12.43 ' 1124 

*** 17.45 '1133 15.38 43. 5 13.53 'J 124-
21. 22 41. 0 18. 10 '1136 16. 6 42. 15 14· I '1126 
21.30 42. 0 18.30 '1134- 16. 11 43. 5 14· 4-1 '1121 
21.38 40• 50 19. 38 '1132 16. 18 42. 20 14.45 '1122 
21. 51 43. 25 20. 8 '1132 16.30 43. 10 14. 53 '1121 
22.43 48• 5 ~0.53 ' 1127 16.38 42. 15 15. 23 '1126 
23.34 50. 10 21. 2 ' 1124 16.52 43. 0 16.24 '1 I 23 
23.59 48• 20 21.54 '1 II8 17. 28 42• 5 16.38 '1125 

22. 0 '1119 18. 0 42. 55 17. 12 '1125 
22.23 ' 1107 18.22 41. 10 17. 30 '1123 
22.53 'J 108 18.37 42. 35 18. 8 '1126 
23.10 '1115 18.45 42. 0 18.23 '1123 
23.28 'Il 18 *** 18.30 'II22 
23.54 '1118 19. 18 41. 20 19· 2 '1125 

(t) 19. 2.3 42. 10 19. 32 '1123 -- - - _ .... -- 19. 58 41.15 19. 57 '11 17 
Oct. 27 Oct. 27 Oct. 27 Oct. 27 **. 20.45 '1 I12 

O. 0 20,48• 20 (t) O. '0 '04053 I. 0 50'0 51 '0 20.3.3 43. 0 21.15 '1112 
0, 8 47. 55 0.15 'II 18 (t) 3. 0 52'0 52 ,6 21. 36 42. 10 22. 10 '1 I 10 
0.30 47. 55 0.30 '1116 I. 0 '04063• Max. 55'0 55'3 22.15 4+ 0 22.24- '11I6 

0'45 49. 20 0.55 ' II24 I. 40 '03979 9· 0 54'5 55'0 22,23 43. 10 22.48 '11 13 
0.56 49· 5 1.31 'J 124 .3. 5 '03900 18 . 0 5.3 '1 53'2 22 . .36 47.45 22.58 '1110 
I. 34 51. 0 1.38 '1120 5.29 '03630 Min, 51 '7 51 '5 22.+3 47. 30 23.38 ' 1109 
1.48 50.25 I. 56 'I123 5.52 '03601 21. 0 52'0 53'2 22.59 49. 10 (t) 
J,56 51.10 2. 18 '1118 6.38 '03498 22. 0 53'0 53'7 23. II 48. 25 
2, 1.3 49. 15 2,42 'I I 20 10. 14 '03335 23. 0 53'8 54'0 23.23 49. 30 

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

Z2 



(clxxx) INDICATIONS OF THE MAGNETOMETERS 

C1i Q) =C1l'1:\ C1i =C1l'1:\ aj Readings C1i C1i =C1l'1:\ 
C1i 

=C1l'1:\ .v Readings • ..-f,....-4 Q) • ·~o~ .v ·;o~ C1i ''"'o~ C1i S S ~,g g ~ ~.S C1l,.,Q ~ E; S of S S e~ g ~ S C1l ~c.> E; ~~ of .c= ..... ~ ..... ~~~ .. ~~l::~ 
,.,Q ..... ~~ ~~ 

~ ..... 
~~t~ <:)E-! Western <:)E-! 

~]8~ 
<:)8 <:)E-! Thermo- Western o l::~ c.>t-t Thermo-..... '"' ..... "" ..... ~ o C1l 0 "" ..... "" ..... "" ..... "" ~C1l0"" ..... ~ o C1l 0 "" .; '"' ~ d ~ d ~ d ~~ g ~ ~ d meters. ~ d ~ d i~c.>~ ~ .... ~~c.>~ meters. 

= ....... Declina- =- 'd .... =~ = .... = ....... §o Declina- = .... 
.... ~§S =.!l 

C1l 0 C1l 0 ......... ::s e C1l 0 ..... ::sS C1l 0 C1l 0 =~ § ~ C1l 0 C1l 0 
C1lrf1 C1lrf1 = 0 C1l C1l00 til 0 C1l C1l00 ~~ ~~ 

C1l00 C1lrf1 C1l00 C1l00 
~~ ~~ ~~ tion. ~~ ~!l~E-! ~~ C5§ 5~ tion. C5~ ~~~E-! C5~ 

d C1l 

~~ ·~t~~ .= • = .g!~E-! .~ ~6b C1l C1l .~ ~ . ~ C1l 
~ ~>~ 

C1l ~~ >bO .C1l C1l .~ ~ . "" C1l ~ d • ~ C1l ~d 
~ ~ o ~~.£ ~ ~ ..... ~ ..... d ~ ~ ~ ~~~ ~ > p..>~ ~ ..... d 

~ :> o~ o::::;J C;~ o~ 

Oct. 27 Oct. 29 Oct. 29 Oct. 29 Oct. 29 
h m 0 I /I h m h m h m 0 0 h m .. 0 I /I h m h m h m 0 • 23.50 20,48. 50 4. 12 20.43. IS 2. 8 '11 16 10.43 : '03579 Min. 48 '8 48 '1 

23.59 50.20 ·5.33 42• 35 2.35 '1119 14. 15 '03808 21. 0 50'0 50 '7 
--- ---- ---- 6.35 43. 0 2.53 '11 17 15. 9 '03833 
Oct. 28 Oct. 28 Oct. 28 Oct. 28 7. IS 42. 35 4. 51 'J 122 18. 6 '03943 
o. 0 20.50.20 (t) O. 0 '03347 o. 0 54 '7 55'0 7.41 43. 5 7. 13 '1123 21.23 '04013 
o. 6 51.35 O. 22 ' 1107 0.52 '03303 I. 0 55'8 55'8 9· I 41. 30 7.40 '1126 23,41 '03974 
0.31 50.30 0.37 '1108 5.23 '03157 2. 0 56'4 56'6 9. 16 42. 25 8. II '1123 Ct) 
0·47 48. 55 0·49 '1106 8.35 '031 45 3. 0 57'3 57 '7 9. 36 40. 55 9. 50 ' 1124 
I. 0 49. 20 0.59 · 1 I 12 9' 6 '03156 6. 0 58 '0 58'0 9.46 42. 0 10. 6 '1 128 
I. 7 48,40 (t) 10.32 '03235 ¥ax. 59'0 59'7 10. 0 40. 30 10.22 '1125 
1.23 49.40 I. 0 '1 I 10* 13,49 '03368 9· 0 57 '0 58'0 10.51 42. 35 10.45 ' 1124 
I. 36 47· 0 I. 57 '1116 19. 36 '03685 12. 0 56'0 56'8 13.30 42. 30 10.57 '1125 
2.39 47. 25 2.45 '1117 21.58 '03778 18. 0 53'0 53 '9 13,40 4 5. 0 I I. 15 '1 124 
2.48 48. 35 3. 3 '11 12 

22.53 {'0377 1 Min. 51 '4 51 '0\ IS. 7 41• 55 I 1.33 '1126 
3.12 47'45 3,45 '1116 '03657 21. 0 52 '0 53'0' 15. 26 41. 55 12. 5 ' 1124 
3.37 45. 55 4· I • I I 15 23.59 '03640 22. 0 52 '0 53'0 15.55 43• 5 12.20 '1 126 

4· 0 45~30 4. 20 '1 I I I 23. 0 53'0 53'8 16. 29 42. 0 12. 42 '1126 
4. 30 43. 10 4. 54 '1118 18, 6 43. 10 12,47 ' 1127 
6,42 43, 0 6. 9 • I 120 18,37 42. 15 13. 16 ' 1127 
7· 19 41,55 6, 19 'II2 I 19· 7 42.40 13.27 '1125 

10.37 41. 45 6,43 '1120 20.17 41, 0 13, 41 '1126 
I I. 16 42. 25 7. 51 '1123 20,23 41. 25 14, 7 '1131 
I I, 37 4 2, 0 8.30 'II22 20,32 40. 20 14. 30 '1132 
11.55 41. 55 8.50 '1123 21.37 41. 0 IS, 2 '1 127 
12. 9 42. 20 9.48 '1123 22.26 43. 10 15,52 '1126 
12·47 42.30 10, 8 '1120 23 .. 6 46. 0 16.23 '1128 
13. 0 43. 5 10. 22 '1122 23, 13 46. 55 18. 8 ' 1127 
14.43 41. 5 II. 7 · 1120 23. 17 46. 0 18,22 ' 1129 
15.33 43, 10 I I. 19 '1121 23.59 47· 5 18.57 '1126 
16.52 42. 10 12.23 'I 121 19. 10 '1128 
17,43 42.40 '13. IS • I 125 19. 52 ' 1127 . 
18.30 41. 55 15, 8 '1123 20. 0 '1128 
18.45 42. 5 17.40 '1126 20, 19 '1125 
19. 20 41. 45 17.46 '1125 2 I. 12 'I I 20 
19. 34 42,25 18.50 '1126 (t) 
20. 15 42, 5 19. 56 '1121 23.59 '11 15 
20.28 4 1. 29 21, 9 'II 18 - ---- -------. 

20.33 4 2, 5 21. 43 'II 13 Oct. 30 Oct. 30 Oct. 30 Oct. 30 
20.52 41, 10 23.20 • I I I I O. 0 20·47, 5 o. 0 '11 15 (t) I. 0 52 '3 52 '4 
21. 8 4 1,35 23.59 '1110 0.58 48. 25 I. 10 • I 121 I. 0 '03904* 3. 0 53'9 54'0 
21.35 41. 5 2, 3 47. 35 I. 17 • I I 20 2, 0 '03808 6. 0 53'7 54'5 
22, 18 43, 0 3. I 45.45 I. 54 'I 122 6. 17: '03423 Max. 55'5 55'5 
22.30 44. 10 4. 23 43. 35 3, 8 '1122 I I. 0 '03526 9· 0 52'8 53'0 
22.39 44· 5 5.15 43. 15 3.32 ' 1124 16.52 '04100 18. 0 47 '1 48 '0 

22.56 45. 25 5,48 43.45 4. 39 '1123 21. 23 '04180 Min. 46 '0 45 '2 
23. 14 46. 0 6.43 42.45 5,42 'Il26 23. 15 '04160 2 I' 0 46 '5 47 '1 
23.22 47, 0 *** 7.46 '1128 23.59 '04106 
23,42 47,10 9·44 43. 0 9. 38 ' Il27 
23.59 48. 0 10. 8 40. 35 10, 3 '1l32 
---- - -- 10. 18 42. 30 10.27 '1126 
Oct. 29 Oct. 29 Oct. 29 Oct. 29 10.31 42. 10 10.42 '1138 
o. 0 20.48• 0 o. 0 '1110 O. 0 '03640 o. 0 53'5 54'0 10.43 43. 25 I I. 3 'Il28 
0.32 48. 5 0.15 . 11 I I o. 13 '03610 I. 0 54 '2 54 '8 II. 3 4 1• 0 I I. 18 'Il28 
0.55 49. 25 (t) 4. 13 '032 92 2. 0 55'0 55'6 I I. 32 43. 25 I 1.57 '1132 
I. 18 47, 20 0.43 'Il 16 5.35 '031 98 3. 0 56'0 56'2 13,42 43. 55 12.27 ' 1129 
2. 17 46. 0 I. 0 '1117 7. 21 '03185 Max. 58 '0 57 '7 14. 38 44. 50 14. 22 '1132 
2.31 46. 55 l. 16 '1114 

7. 36 f03204 9· 0 55'8 55'9! 14. 52 44. 20 14. 52 '1133 
2.54 44. 55 I. 57 '1117 '03540 18.15 50'9 51 '11 15.29 44. 25 18. I '1136 

The indications are taken from the sheets of ~he 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 sRows the amount of the displacement. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1868. (clxxxi) 

Q) Q) S=Q)rd Q3 S=Q)rd Q) Readings Q) Q) ~Q)"tj cV =Q)"tj 

~ Readings .... 'O~Q) • .-t"O~ Q,) .~]~ ~ .... ]~ f 
.§ .§ fi gB a 

~i fB .§ of ,.d'§ '5~ a of 
"58 ..g8 ..g'8 e~Q).a '58 

Q) 0.a ..gE=1 
Western oQ)t:«I ~~ ~ ~ 

"58 Thermo- oE-c Western o Q) f:: «I e ~t:: ~ Thermo-.... ~ .; ~ ~-:s°63 .~~ .; ~ .... ~ .; ~ .... ,... o Q) 0 ~ .~ ~ 
~~ ..... gp.. meters. ~~ :::;9g~ ~ = ~,.doQ) meters. 

Declina- s=- s= 0 ~;:::~p.. = ..... Declina- = ..... ='0 .... =P< = ..... 
Q)O Q)O Stt-.::s a Q) 0 Q) 0 Q) 0 ~~ § 8 ";l~::s~ ~J3 Q)OO 

tiona 
Q)CIl s= 0 Q) ~OO ";l 0 ::s~, Q)OO eiol jf<iol Q)OO Q)OO = Q) ~oo ~~ ~~ 

~~ CS~ ~~~8 CS~ ·3~~8 CS~ CS~ 

I 
tion. 

,... , 

~!$~8 CS~ ~~ 'J:: • ~ . 6h . s= c.?~ 'J:: ~ .,... 
.~!$~ ~ '6h p.:6b Q) 

~ 
'Q) ,... «I .,... Q) FE «I t ~ Q) Q) Q) 1: ~ . ~ ~«I 

~ ~ p..~~ ~ >p..p.~ ~ ~ ~ ~ p..~~ ~ > p..p.oS )1 tt-.= 
o~ o~ 0)1 o~ 

Oct. 30 Oct. 30 Nov. I Nov. I Nov. I Nov" I 
h m 0 I . 1/ h m h m b m 0 0 h m 0 I " h m h m h m 0 0 

16. 17 20'43• 50 18.39 '1135 I. 14· 20.49.40 1. 49 '1133 7. 38 '03925 Min. 47'0 46 '5 
18.38 43. 5 20.57 '1I20 1.48 48,45 2. 0 '1130 8.30 '03884 18.20 48 '0 48 '6 
18,47 42. IS 21. 28 '1 Il9 1.56 49· 5 2. IS '1133 10. 12 '03885 21. 0 48 '3 49'0 
18.56 42. 35 22.17 'I I 13 2. 9 47.40 2·44 '1133 I I. 10 '03898 
19. 30 41. 15 22.45 '1I 14 2.39 47- 30 2.53 ' 1134 12. 22 '03910 
20.46 40. 10 23.38 • I I 12 2.56 46,45 3. 6 '1138 14. 37 '03961 
22, 8 43. 15 23.59 'II 16 3.22 47,25 3.21 '1133 16.32 '03962 
22,30 44. 30 3·.37 47· 0 3.34 '1133 17· 2 '03924 
22,47 44,55 4.42 47. 10 3,48 '1135 19· 39 '0388 I 
23,44 47, 25 4. 52 46,35 4. II '1132 23. 15 '03792 
23,59 47. 10 5,32 47· 5 4. 21 '1135 23.59 '03734 

-- ------- 5.53 45. 15 4.40 '1129 
Oct. 31 Oct. 31 Oct. 31 Oct. 31 6.27 45. 0 4·53 '1131 

O. 0 20.47, 10 o. 0 '1116 O. 0 '04106 I. 0 49'8 50'0 6.37 43• 55 5,43 '1125 
o. 23 47. 25 0.51 '1120 2. 0: '03864 3. 0 52 '6 53'0 6.45 44.40 5.54 '1 127 
0.32 48. 15 I. 14 'Il 17 4. 16 '03360 Max. 56 '1 57.0 6.58 44. IS 6.23 ' 1124 
1.51 47· 5 1.37 • I 121 7· 0 '033°4 9· 0 52 '6 52 '6 7. 25 34· 0 6.33 '1126 
.3. 16 44· 5 2. 7 '1119 8.22 '03318 Min. 45 '3 44'5 8. 2 41. 5 6'47 '1122 

4.45 42. 55 * •• 8.36 '03337 21. 45 46 '3 47'0 8.31 32.30 7· I '1 1I2 
5. 4 43. 10 3. 4 '1128 10.45 '034 12 8.45 37. 55 7. I I '1 I 18 

.5.39 42.40 3,43 '1 127 12. 7 f03477 8.52 37. 20 7,41 ' 1124 
6. 18 43. 15 3.57 • I 129 '03695 9· 8 37. 30 8. II • II 12 

7. 16 42• 5 4·49 '1128 14.46 : '03860 9. 20 38,40 8.28 '1126 

7· 27 42. 35 5'45 '1128 17. 58 '04093 9. 34 38,35 8'43 '1120 

7- 53 4 1 • 30 6 .. 17 ' 112 7 21. 13 '04197 9.46 39. 10 9. 19 '1125 
8. 12 42. 25 7, 2 ' 1129 23,59 '0421 9 10. 2 37. 35 9. 27 ' 1129 

*** 7. 18 '1128 10.10 37. 55 9·38 '1 124 
10.22 41. 55 8. 0 ' 1129 10. 23 36. IS 9·52 ' 1127 

*** 8.10 '1131 10.38 38.35 10.29 'II26 
II. 8 42. 5 8.22 ' 1129 10.45 37·50 10.58 '1130 
11.53 41. 25 8. 42 '1131 Ii. 0 39. 25 II. 4 '1133 

*** 8.59 '1130 II. 8 39- 5 1 I. 42 '1133 

13'43 43. 0 I I. 0 '1131 II. 23 41. 10 12. 0 ' 1129 
14. 37 4~·25 II' 12 '1133 12 . .37 39. 30 13. I '1128 
15. 42 43• 30 12.17 ' 1134 12.53 40. 30 13.22 '1132 

*** 12.30 · 1134- 13. 9 4°· 0 13,48 '1129 
19· 4 42. 30 12.43 '1135 13.58 40.45 14· 4 '1131 
20.37 40. 5 14. 57 · 11.35 14· 7 39. 30 14· 14 ' 1I29 
21.22 41. 0 15.34 ' 1137 14. 20 39' 10 14.41 '1132 
22. 3 42.55 15,46 '1136 14 .• 35 4 1. 15 IS. J 7 . 1129 

23,45 47. 10 16. I I ' 1139 14.45 4°·20 15,45 '1 121 

23.59 47. IS 17. 58 '1142 15'24 41. 30 16. 17 '1146 

18.52 '1143 15.55 4°·20 t6.37 '1148 

20.29 ' 1134 16.37 48. 55 17. 18 '1145 

21. 13 ' Il27 17. 12 42. IS 17,46 ' 1137 

21.28 '1126 17. 56 4 1. 0 19· 6 '1131 

21.41 '1127 18. 7 39.45 19. 39 '1 125 

22. I '1122 18. 42 41. 5 19· 45 '1126 

22.23 ' 1124 19· 8 4°.45 20. IS '1 121 

22.34 ' 1129 19. 22 41. 25 20.53 '1120 

22·47 ' 1093 19. 31 40. 35 2 I. 2 I • I 122 

23.48 '1123 19. 52 41. 30 22. 0 '11 16 

23.59 '1124 20.22 39.45 22.23 '1 I 17 

- ---- ---- - ---- 2 I. 0 39. 20 23. IS '1 I 18 

Nov. I Nov. I Nov. I Nov. I 21.38 44. 35 23.19 '1119 

o. 0 20.47. IS o. 0 ' 1124 o. 0 '0421 9 I. 0 47'3 47'3 21. 49 43. 35 (t) 
o. 15 49· 5 0.42 '1131 J. 38 '04198 Max. 49'2 49'5 22. 7 47. 10 

0'45 49. 15 *** 7. 22 '03916 8.30 48 '8 49'0 22.36 45. 0 

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



(clxxxii) INDICATIONS OF THE MAGNETOMETERS 

Q) a) =Q)'1:1 a) =Q)'1:1 a) Readings a) a) =Q)'1:1 a) s:lQ)'1:1 Q) Readings 
.§ S .:]~ ~ 

,d'§ 

·""O~ a,) 
,d .§ of ,d .§ ~~ 

.~]~ ~ 
.g~ 

..... '0 ~ a) 
.§ of 

.g8 ~~~B 
Q)..Q g l3 ~~~! ~~ ~E -3E-t (,)E-t C,.l ~ t:: ~ (,)E-t Thermo- .SE-t 13E-t Thermo-

...... ~ 'Vestern .~ ~ ~j~~ .~ ~ ~j g ~ .~] meters. ~~ Western .~ ~~8Q) .~ ~ ~.82~ .~ ~ meters. 
~ c.s r=~ 
s:I- Declina- s:I ...... 3':§a- s:I- ~ ..... =Q.o s:I~ 

Declina- ~ s:I Q.o 
~~ 

..... §Q.o s:l'O Q) 0 Q) 0 ~J3 Cii~ ~ ~ ~J3 Q) 0 ~J3 -a .... =:sS Cii~ ~ Q)if.!. Q)OO s:I 0 Q) ~~ ~~ ~oo o 0 Q) ~rJ.l ~~ r.i~ 
~ s:I tion. ~ s:I .§ ~~E-t ~ s:I .S J£~ E-t c$§ O§ tion. ~s:I .~!~E-t ~~ 'f~~E-t ~ s:I 

Oc.s Oc.s Oc.s 'Sb .§; ~ O~ 'Sb >~ Q) Q) ~ c.s . ~ Q) ~ ~>.E Q) P::c.s tc.s Q) Q) ~ c.s' • ~ ~ 
~ . ~ Q) ~~ 

~ ~ ~ Q.op;::,s ~ >- ~ Cl~ O~ ~ ~ ~ Q.o~cS ~ Q.o>cS ~ Cl~ (5~ 

Nov. I Nov. 2 Nov. 2 
h m 0 I 1/ h m h m h m 0 0 h m 0 I /I h m b m b m 0 0 

22.52 20.48. 0 19. 55 20'43. 25 20.52 '1115 
23. 0 47. 20 20. 2 43. 0 21. 16 'II 15 
23. 13 48,25 *** 21. 47 *1 II 8 
23.37 47. 35 20.37 45. 0 22. 2 '1116 
23,47 49. 30 20.45 44.40 22.30 '11 18 
23.59 49. 15 20.57 45. 55 23. 8 '1116 

- ------ 21.30 45. 15 23.57 • I 121 
Nov. 2 Nov. 2 Nov. 2 Nov. 2 21. 45 46. 10 23.59 '1120 

O. 0 20.49. 15 (t) o. 0 '03734 I. 0 51 '3 51 '7 22. I I 45. 0 
0.28 47· 5 o. 14 • I I 18 2.42 '0346.5 3. 0 53'2 53'5 22·47 45. 0 
0.51 46. 20 0.30 '1 I 15 2.58 '03460 Max. 55'8 56'6 23. 12 46. 55 
I. 2 47. 15 0·44 'II 16 3.21 '03400 9· 0 52'8 52 '6 23.20 46. 5 
I. 32 46. 15 0.59 '11 15 4· 7 '03341 18. 0 47'5 48 '1 23.24 47· 0 
2. 2 47. 10 I. 7 • I I 18 5. 4 '03300 Min. 45 '0 44'3 23.50 46. 5 
2.31 45. 5 I. 28 '1119 7, J3 f03294 21, 0 46 '0 +7'0 23.59 46. 55 
3. 8 44· 0 I. 40 '11 18 '03455 ---
3. 12 44. 30 2.22 • I I 19 8.31 '03447 Nov. 3 Nov. 3 Nov. 3 Nov. 3 
3.21 43. 50 2·44 • I I 18 10. 18 '03480 o. 0 20.46. 55 o. 0 '1120 (t) Min. 47'5 48 '0 
3,31 44. 25 3.27 '1122 I 1.25 '03520 o. 15 47. 50 0·49 '1123 I. 0 '04194* I. 0 47'8 48 '2 
4. 25 43. 5 3.38 ' 1124 12.31 '03580 o. 23 47. 20 I. 23 '1 u8 I. 7 '04170 3. 0 50'0 51 '0 

4.45 43,45 3.56 '1120 13. 9 '03582 0.59 48. 55 1,56 '1123 2. 13 '04100 Ma.x. 53·8 54'5 
5. 8 42. 5 4.40 '1 123 IS. 17 '03824 1.27 46. 55 3.25 'II 18 4,30 '03706 g. 0 53'5 54'S 
5.17 43. 0 5. 7 • I I I I 15.58 '03864 1.59 46. 0 3'46 '1122 7,16 '0.3390 Min. 52'8 53'2 
5,43 39. 30 5.24 '11 18 19· 7 '04131 2.12 46. 15 +. 2 'I 122 9, 0 '03345 18, 0 55'0 56'0 
6. I 41.10 5,43 '1113 22.42 '04230 3.31 44· 0 4.45 '1102 9. 27 '03342 2 J, 0 55'7 57'0 
6.22 40. 35 5.58 • II 19 23,45 '04220 4. 15 44,55 5.24 'II 17 10.50 '03295 22, 0 56·.3 57'8 
6.41 43. 25 6. 12 '1115 (t) 4. 33 43. 0 5 . .38 'II 13 

15. 17 f03240 23, 0 56'8 58 'I 

7.40 42.40 6.23 '1116 4. 54 38. 5 5.50 'II 17 '03450 Max. 57'5 58'5 

7·47 41'45 6.30 'I] 22 5. 9 36. 15 6. 0 '11 15 17, 9 '033+9 
8. 13 42. 30 6.50 '11 18 5. 24 41. 20 6,45 'II 14 21. 5 '031 79 
8.52 42.40 8. 0 '1125 5·.37 41, IS 7· 17 'I 121 f03158 
9. 28 36.25 8.23 '1120 5.57 42,20 8.16 'II 16 22.12 '0.3265 

9. 39 .36. 0 8,41 · 1120 6 . 7 41. 55 8 . .38 '112.3 23,45 '03138 
10. 7 30. 10 9· 8 '1125 6.17 43. 25 9· 5 'I I 12 (t) 
10.27 36'40 9. 23 '1123 6.26 43. 10 9. 23 '11 18 

10.34 36.20 9.46 '1130 6·.37 44. 25 10. 0 'II 17 
*** 10. 9 '11 15 7,58 42. 0 10. 14 '1123 

10.48 38. 25 10. 17 · 1120 8.2.3 38.20 10.41 'I I2 I 

I I. 16 35.20 10.29 '11 16 8.38 39. 10 11.37 '1119 
*** 10·4° '11 18 9· 9 32. 10 *** 

12. 8 40. ° II. I I '1122 9. 30 38. 5 12.50 • I I 2.3 

12.23 44· 0 II, 18 '1123 9. 56 39. 30 13.15 'II 19 

13. 0 37,50 J I. 45 '1117 10. 0 39· 5 13.33 'I 120 

13.26 40. 30 12. 16 '1 124 10, 12 41. 0 1.3,47 '1118 

13.34 39' 15 J2·45 '1140 10.30 40 . .35 14. 10 '1122 

13.42 40. 25 13. 12 '1128 10.5J 38. 20 16.27 '1 122 

13.51 39. IS 13'43 '1 121 I I. 25 40. 35 16.45 '1125 

14· 8 42. 0 14· 0 '1125 12. 2 39. 25 17. 37 ' 1124 

14. 51 42. 15 J4. 12 '1 124 12.34 41. 5 18. 13 '1130 

15.21 47· 0 15. 4 '1125 12.42 40. 25 18.45 '1128 

16. 3 42. 15 15,45 ' 1134 13.41 40. 10 19. 31 '1126 

16.13 41.45 16. 8 '1136 13.53 41, 10 19'46 '1128 

17. 37 42. 55 17·.34 '11.32 14. 28 42. 0 20.12 '1126 

17.48 41. 35 17. 58 ' 1134 14·49 41, 0 20.27 'lUI 

17. 53 42 . .35 18. 15 ' 1139 15. 6 41• ° 20.57 '1118 

18.34 42. 0 19· 5 '1136 15. 12 42. 25 21. 6 'II 19 
19. 33 43. 10 19.41 '11.31 15.25 41.10 2 I. .3.3 '1111 

19.46 42. 15 20 . .38 '1 II3 15,.36 42. 30 22. 7 '111O 
16.28 44. 20 

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 weH 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, 
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I t=jQl'C 
~ 

r5~ 
<V 

t=jQ.i'"d Readings 
.~ 

<V .S ~ ~ <V =QI'"d Readings 
.~]~ ~ · .... o~ ~ <V <V .,... 0 ~ oj a; 

.=~ e~QI.a .= .§ ~~ ale s of S ~.8 ~ ~ .= .§ QI'= al .a ..cI'§ of 

Western 0Qll::~ C)E-t '"' QI I:: e .gE:j Thermo- .=E-t .gE=l ~~l:!~ C)E-t e ~ t ~ C)E-t Thermo-
.~ '"' .; ~ ~.=8~ .; ; ~~g~ 'r; ~ meters. .~ '"' Western ..... '"' f;r.;IQI~~ .; ~ ~.sg8. .;~ meters. ~ ~ 'il~=c. ~ ~ ~ ~ 'il~C)c. 
~;.8 Declina- ~;E = ...... ...... "S§s = ...... ='0 ='0 ='0 ..... "S§~ ='a ~ ~ QI 0 %riJ Declina- ="S§~ =0 

~~ 
QlOO ~ • QI ~~ ~~ %C12 ~oo ~oo ~rJ.l 

rir~ ~~ tion. ~r.o~E-t '"' s:I ·3 t:~E-t '"' = • s:I '"' = tion. '"' = 0<ll~E-t '"' t=j ~ • E-4 
~~ 

~i~.s ~~ C:>aS IIlbC >=5b ~~ ~~ .~ 5 . '"' ~'" .~ t:~ ~ 5b po: ~ '"' ~ . '"' QI 
~ ~ 

QI 1:: ~ • '"' QI 
~ )l ~ ~ c.> cS ~ 

Ct-!'" 

~~ ~ c.1Il<S :::a > c.>.s ::s Ct-!~ Ct-! ~ 
o~ o ... o;a 

Nov. 3 Nov. 3 Nov. 4 Nov. 4 
h m 0 I /I h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

16·47 20.42. 50 23.22 'log8 16. 0 20.41. 5 12.46 . I07?> 
17· 8 42. 0 23.45 '1100 16. 13 40. 10 13. 15 '1126 ( 

17. 31 44. 30 23.5g 'Iogg 16.57 42. 30 13.3g '1 log 
18. 6 45. 5 17. 30 42.4° 14· 8 ' 11 °7 
18.33 44. 25 17.40 41. 25 14. 21 'log7 
18.41 46. 0 17.45 42. 30 14.48 'log4 
18.56 44." 0 17. 53 41. 15 15. I '1105 
19·27 42. 10 18. 0 43. 0 15.23 '1103 
19'42 43. 5 18. 6 42. C 15.30 '1106 
20.2g 41. 25 18. II 43. 55 15.52 '11°4 
20.52 43. 25 18. 19 4°.45 *** 
21.23 43. 50 18.27 42. 50 16'42 '1110 
21.37 45. 0 18.38 4,0.55 17· 4 ' 1107 
21.53 44. 35 18.45 43. 5 17'43 '1105 
22. 6 46. 5 19·4° 43• 30 .** 
22.32 46. 20 Ig.51 45. 25 18. 15 '1114 
22·47 45.40 20. 0 43. 55 18. 18 '1106 
23.5g 48. 40" 20. 10 45. 0 18.28 '1I 18 

---- ------- 20.22 44. 50 18.37 • I I 12 
Nov. 4 Nov. 4 Nov. 4 Nov. 4 20.29 49. 10 18·49 '1119 
0.0 20.48.4° 0. 0 'Iogg (t) 0. ° 57 '7 58 '8 20.42 44· 0 19·47 '1087 
0.24 48. 25 o. 17 '1102 0.10 '03310 I. ° 58 '5 5g 20.45 46. 15 Ig.52 '1088 
0.30 47. 25 0.37 '1100 0.56 f03248 2. ° 59'2 60 '1 2 I. 5 42. 50 20. 9 '1°78 
I. 10 48. 20 I. 2 '1105 '03345 3. 0 60'0 60'g 21.21 43. 10 20.17 '1080 
I. 16' 4g· 2O I. I I '1103 3.21 '03153 6. 0 60 8 61 '3 21. 27 40. 35 20.28 '1°74 
1.32 48. 35 1.20 '1106 3.30 f031 48 l\-Iax. 61 '2 61 '8 21.36 42. 10 20.38 ' 1084 
1·47 4g· 25 1.45 '1105 '03225 9· ° 60 '1 60'2 22. 2 42. 0 20.45 '1°73 
2. 13 48. 5 1.48 '1102 4. 52 '031.34 12. 0 5g'3 60'0 22. 9 43. 5 21. 0 '1088 
2.22 48• 50 1.59 '1106 5.22 '0313g 18. ° 58'2 59'0 22. 14 42. 30 2 I. I I '1082 
2.29 48. 0 2. 13 '1102 6.55 '03100 Min. 57'0 56'6 22.20 44. 10 21.32 '1088 
2.38 4g· 0 Z.22 ' 1104 7· 17 '03150 21. 0 58 '0 59'0 22.32 43. 20 21.38 '1084 
2.52 48. 5 2.32 '1101 7.43 '0.3145 22. 0 57'6 58 '7 22.43 46. 25 21.53 'log6 
.3.31 51. 10 3. 6 'log7 8;23 '03165 23. 0 58'0 59'0 22.57 44. 20 22.15 'log4 
4· 7 46. 50 3. 13 'log4- I J. 0 '03164 23. 8 46. 25 22.20 'log8 
4. 32 46.'55 3.31 ·log.3 11.58 '0.3136 2.3. 12 46. 0 22.27 '1°95 
5. 0 45. 15 3.51 ' 1084 12.5g '0.3155 23'+7 50.35 2"2.31 'log9 
5,4.3 4.3·20 4. 24 'log8 1.3.30 '03088 2.3.57 4g·45 22.45 'log3 
6.2I 42.40 .... 3.3 '1°99 14, .3g '0.3100 23.59 4g· 50 22.55 'log8 
7. 22 42. 30 5. 0 'log6 18'43 '0.3242 23. 9 '1088 
8. 0 .37· 0 5.59 ' 1107 19. 16 '0.3240 23. 'Ig 'log2 
8. 9 .37· 0 6 • .36 ' 11 °7 21.48 '0.3.303 23.26 '108g 
8.2.3 35.20 7· 4 '1106 2.3.59 '03261 23,40 'log2 

9· 8 .39'40 7. 22 '1 II I 23.59 '1086 
10. 14 40. 15 7·.33 '1108 ---- - ----
10·47 .3g. 5 7. 58 'Iogo Nov. 5 Nov. 5 Nov. 5 Nov. 5 

11.1.3 40• 5 8. 12 'Iogl o. 0 20.49. 50 o. 0 '1086 o. 0 '0.3261 o. 0 58'6 5g'" 
I J. 37 .36.35 8,41 '1105 o. 14 50. 0 0.20 "' 1078 0.2g '03246 I. 0 59'0 60'0 

I 1.57 .30.20 g. 2 '1 IIO 0.24 51.25 0·47 ' 1049 0·47 '03263 2. 0 59'5 60 .~ 

••• g.37 '1110 0.4-4- 50 . 0 I. 37 'IOg2 f031 78 .3. 0 60'0 61 '2 

1.56 2·44 '03212 Max. 61 '7 62 .~ 
12. 17 .3.3. 0 g.53 ' 1107 I. 2 53 . 5 'IOgl 

12.54 .35.45 10.28 • I I I I I. 18 52.30 2.32 '1°74 .3.30 '031 44 9· 0 60'0 61 '7 
13. 10 33. 20 10.51 '1106 1.26 53.30 2·47 '1°76 3.54 '0.314° 18. ° 55'8 56 '7 

13. Ig 34· ° II. 0 '1106 1.37 53.[55 3.23 'logl 4. 22 '03110 Min. 51 '4 50'7 

13'48 .30.25 II.16 '11 13 I. 40 53. 15 3.37 ' 1084 
4. 37 f03122 2 I. 0 53'0 54'7 

14. II 36. 10 I I. 37 '1 I 10 1·47 53.35 3.55 ' 1089 '033gl 

14·,..3 31. 5 12. 4 '108g 2. 16 50. 10 4· 9 "1081 6,47 '03304 
15.23 .38.50 12. 13 '108g 

I 
2.22 50 . 5 4. 26 'Iog3 7. 28 '03.316 

15 . .34- .37·.35 12.27 ' 1097 2.46 47· 0 4.42 '10g2 7.42 '03304 

For the Horizontal 8lld Vertical Forces, increasing readings denote increasing forces • . 



(clxxxiv) INDICATIONS OF THE MAGNETOMETERS 

as >=I<l)"C as ~ <l)"C • as Readings as as ~<l)~ 
cV .S ~ ~ Q) Q) Readings 

CI1 .~] ~ e .... '0 ~ ~ .~]~ e 
.d .§ .d .§ .d .§ ~~ ~ E ..d.§ of ..d.§ ,d .§ ~~<II.E ,d .§ <l),d ~ ~ ,d .§ of 

.~ E-i Western .~E-1 ~~~E .~E-1 ~ <l) ~ e .~ E-i Thermo- .~E-1 .SE-1 ~<l)~e .SE-1 e~~~ .~ E-1 Thermo-
~ J.< ~]t;e ~ J.< ~.;:l () ~ ~ ~ meters. ~ ~ 

Western ~ J.< ~ ~ ~]~~ ~ J.< meters. 
>=I ~ ~ ~ ~+"g~ ~ ell >=I ~ "d-eg~ +,,()p.. ~~ 
<l)- Declina- <l)- ~o ......... § S <l)- <l)- Declina- ~'O ~'O "dr.s§S <II 0 <l) 0 ...... p S <l) 0 <l) 0 ........ p S <l) 0 

J.<OO J.<OO § ~ . <l) 
J.<C/). ell 0 • <l) J.<OO 

~tl~t 
J.<C/). J.<lI.l ~ 0 <l) ~C/). () • <l) ~C/). ;l\;t Cl>=l tion. Cl§ ~1::~E-i Cl~ • .8!S~E-1 Cl§ Cl>=l tion, Cl>=l .§ !S~E-i C!5§ .... ~~E-i c!:l~ 

~ '1:: ell • J.< ~ J.< $00 • J.< . ~ ell J.< ~ • J.< 1:: ~ • J.< 
<l) <l) Q) ~ a><£ ~ .... ~ .... ell <l) )! <l) 

~ p..>cS 
<l) 

~ ~ ~ p..:::QcS ~ O~ O~ ~ ~ p..~cS ~ ~ Ci~ ~~ 
-- --
Nov, 5 Nov. 5 Nov. 5 Nov.5

1 Nov. 5 
h In 0 I U h 111 b m h m 0 0 h m 0 I 1/ h m h m b III 0 0 

3. 2 20.46. 0 5. 8 'log7 8. I '033 14. 20.46 20.51. 10 21. 2 'Iogg 
3.22 47. 35 5.38 'log8 8·44 '032g6 2 I. 3 52, 15 21,30 ' 1087 
3,42 42. 25 5,48 '1102 g. 18 '03263 21.31 47. 30 21.41 '10g3 
3.58 45. 25 6. 7 'log5 10.42 '03305 21.36 48. 5 21. 47 'logo 

4· 8 43. 5 6.34 '1102 11.30 '03284 21·44- 46. 5 22. 0 '1100 
4. 31 44. 25 6.53 'Iogo 13.27 '03382 21. 49 48, 5 22,26 '1102 
5. 7 41. 30 7. 13 ' 1091 14. 24- '03352 21. 58 45. 55 22.41 '1106 
5.37 43. 25 7· 2g 'log3 16.26 '03535 22.22 45. 30 23. 8 ' 1107 
5.45 42. 55 7'43 '1082 16.58 '0355g 22.26 48. 0 (t) 
6. 0 43. 50 8. 0 'log8 18 8 '03663 22.30 45. 5 
6.32 43. 0 8. 13 ' 1096 Ig.23 '03742 22.34 46,40 
6·47 43. 30 8.24 '108g 21.27 '03g20 22.52 46. 0 

7· 2 41. 55 8. 41 '1 III 22.38 '03g50 23.20 48. 55 
7. II 42. 0 8.55 '1108 23.5g '03g61 23.31 47· 5 -
7. 22 3g.35 g. 0 '1106 23.38 48. 20 
7. 38 37. 25 g. 8 • I I I I 23,47 47. 55 
8. 0 26.30 g.21 '1086 23.53 4g· 55 
8.23 37· 5 g.38 'Iogg 23.5g 48.40 
8.34 37. 35 9'44- '1100 ---- ---- --_. - -

i 

8.45 30'45 g.56 'log3 Nov. 6 Nov. 6 Nov. 6 Nov. 6 
g. 0 32.50 10. 24 'log6 o. 0 20.48'40 Ct) o. 0 '03g61 I. 0 54'0 55'3 
g.lo 28.20 10'45 '1108 o. 16 47. 15 o. 23 'log8 0.23 -03g66 3. 0 55-6 56'7 
g.18 30.55 10.52 ' 1107 0.26 47· 0 0.40 'Iog9 I. 45 '03944 Max. 57'8 58-8 
g.32 24. 20 I I. 2 'I I 15 0.37 48. 0 0.45 ' 1094 2.31 '03885 g, 0 53'8 56'0 
g.3g 25.55 11. 14 '1110 0.43 46. 25 0.57 '1100 2.5g '03867 Min. 46 '8 46 '2 

g.55 35.50 1 1.34 '1106 0.53 47. 25 I. 2 'Iog4 4. 35 '03731 18. 0 48 '0 49'o 
10. ] 8 3g.30 II, 46 '1110 I. 16 44. 30 1,33 'll07 5.25 ~037IO 21. 0 4-7 '8 4-9 'C 

10.30 3g.4° 12. 3 '1106 I. 47 46. 20 2, 0 '1104- 6,21: '0361g 
10.40 41. 25 12.33 ' 1107 2, I 4-5. 15 2.23 '11 07 7,24 '03618 
10'45 +3.50 12·44- 'I I 10 2,32 45, 0 2,28 '1106 7. 37 '03600 
10.57 44· 5 13. IS ' 1104 2'4-8 47,25 2·44 '1110 8.3J '03638 
II, 8 47· 0 13.32 '1115 2.57 46. 0 3. 10 '1103 8.59 '03642 
I 1,38 3g,20 13'46 'II I I . 301g .45• 30 3,21 ' 1104 g.30 '03680 
12·47 4 1. 55 14· 3 '11 II 3.27 47· 0 3.3g 'log8 g.58 '03670 
13. 6 3g. 15 14. 27 'Iogg 3.37 45, IS 3,55 '1105 13. 6 '04033 
13,1g 38. 5 14'43 '1107 3,48 46. 5 4· 7 '1112 17. 28 '04155 
13.3g 47. 10 14. 50 '1106 3.58 4+40 4.42 '105g 2 I. 10: '04 I go 
13.54 47. 35 15.26 '1111 4. 11 47.40 4.48 '1062 23,32 '04080 
14. 12 50.45 15.34 '1108 4,30 4+ 5 5.3g '1 log Ct) 
14. 26 48. 5 16. 15 '1133 4. 38 34. 10 5.51 '1106 
14. 36 44. 35 16.30 '1136 4. 53 28, 40 5.58 '1 Jog 

14'43 45. 0 16'43 '1131 5. I 2g.30 6, 8 '1106 
15. 3 41. 5 17· 14 'J 108 5". 8 2g.20 6. Ig ' 1107 
15.26 41.30 17. 22 '1 I 10 5,47 43. 20 6.34 '1100 
15.35 39. 55 17. 30 '1106 5.57 43. 30 6.41 '1 107 
15.52 42. 55 17· 48 '1116 6. 7 45. 15 6.57 ' 1096 
16. 2 41. 10 18. 0 'I I I I 6'49 43• 5 7, Q '1 J06 
16'45 47. 55 18.21 '1110 7· 2 34. 55 7, 12 'II 15 
17. 26 48. 10 18.38 'log9 7· II 35.35 7· Ig '1 107 
17· 43 45. 10 18.54- 'log7 7. 31 18,35 7.40 '1128 
18. 17 52.25 19· 5 'Iogg 7·44 22.20 1.48 '1112 
18'4-6 51. 0 Ig.31 '1086 7. 52 19. 25 8. 0 '1128 
Ig. 8 51. 15 19·43 01076 8. 16 28. IS 8. 8 '1122 
Ig.18 48. 35 20. 3 'logl 8.2g 35.30 8. 17 '1132 
Ig.32 49. 35 20. 8 '1088 8'43 36. 5 8,42 '1105 
I g. 51 46. 10 20. 2g 'log5 8.52 38.20 8.5g '1103 
20. 0 50. 0 20.40 '1088 8.56 38. 5 g.15 '1136 
20.27 52.35 20.46 'log5 g. 0 38'45 g.32 '1130 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred from observations made with the telescope in the ancient manner, The Symbol··· denote. 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 i~ 
recorded. A braee denotes tha.t 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. (clxxxv) 

as as I=I~'O as I=I~'O as Readings as as 1=I~"tI' as 1=I~'"d as Readings 

~~ ..c='§ 
';] ~ ~ S -.-1 0 S ~ S of ,§ S '~] ~ ~ S ·r-1c~ f 6 of 
~~f.s .g~ 

~..c= ~ ~ ~~ g.s ~E-i ~~t1d ..z~ Thermo- .gE-i ..c='" ~~~.s ..c='" ~E=: Thermo-Western '~ ~ ri:~~f! Western 
~E-i ~~~f! oE-i ~ ~ t f! .... ~ ... ~ 

~]g~ ' .. ~ ' .. ~ .... ~ ' .. ~ .... ~ 
~ tIS ..... OS~~ ~ tIS ~ tIS meters. ~ tIS ~ tIS C;;;S~~ ~ tIS ~oS 8 ~ ~ tIS meters, 
1=1'0 Declina- 1=1- !! .... § 6 

1=1 ..... .... 1=Ic.. s:=- §'O ~£ 
j:l- s:=-~ 0 ~ 0 

C;; 'S ~ ~ CIJ 0 Declina- C;;'S§~ :Boo ~oo ~OO "S'S::I~ Cli 0 ~ 0 
1=1 0 CIJ 

~~ 
Q)OO 

I'<1iI"'1rl 
ClJoo Q)OO ~oo I'<ij"'t ofa tion. ~~ ,§ J1 ~E-i ,~!S~ E-i '"' s:= '"' s:= tion • ~ 1=1 ~.~E-i ~ 1=1 '~J1 ~ ~ ~ 1=1 

CIJ 

~ 
~ ~ . ~ ~ t: ~ . ~ ~tIS • ~ • s:= OtIS ~= 'i:! ~ ,~ C!ltlS 1:: ~ • '"' ~tIS ~~>So 

~ ~ s.~ <S ~ ~ s.> <S 
~ ~tIS>bO ~ ~ 

Q) > s.> <S )1 ~ o:E o~ ~ t:l.~<S ~ o~ O~ 

Nov. 6 Nov. 6 NoV'. 7 Nov. 7 Nov. 7 Nov. 7 
h m 0 I /I h m h m h m 0 0 h m 0 I " h m h m h m o I 0 

9. 10 20 . .36. 5 9.45 '11 15 O. 9 20.43. 25 0.57 '1102 
3{ 

'03846 3. 0 53 '9,55 '1 
9' 23 44. 20 9. 53 • I I I I o. 25 47. 15 I. 19 '1 log 2. ·03815 Max. 55 '7'56'3 
g.30 43. 55 10. 1 I '1 Ilg 0.52 47. 50 1·4,' '1100 2.58 '03715 g. 0 55 '2156 '0 
9. 38 45. 30 10.38 '1115 I. I 46. 25 1.53 ' 1107 3'46 '03520 Min. 53 '8'53 '5 I 

9. 55 . 42.45 10.53 '1106 I. 7 47. 15 2. Ig ' 1079 4. 38 '03376 22.27 54 'd54'0 

10. II 38,45 11.14 '1103 I. 9 46. 25 2.53 '1 log 4. 53 '03360 
10.24 38. 10 I I. 3g '1106 1.24 4g. 15 2.57 '1105 5'46 '03263 
10.38 35.25 11.53 '1 II" I. 37 47. 10 3. 14 '1 I 12 9'43 '03215 
II. 6 38.45 12. 12 '11 15 I. 47 46. 30 3.37 '1103 10.51 '03182 
I I. 28 36.25 12.27 '1113 2. 0 48,40 3.52 '1117 13.3 '031 75 
I 1.48 39· 5 12.38 '1114 2. S 45.45 4. 22 • I I 12 18.54 '03185 
I 1.58 4 1. 25 13. 8 'J 108 2.36 40. 30 4. 33 '1102 23.5g '0322g 
12.37 3g.30 13.37 • II 17 2·44 41. 30 4. 54 '1132 
12.45 40. 25 14· 8 '1116 2.57 44. 30 5. 15 '1121 
12.58 3g.30 14. 52 '1120 3. 0 42. 15 5.30 '1 120 
13,43 44. 55 15. 7 '11 IS 3. 17 45. 20 6. 10 '1 I 13 
14. 22 44. 30 16. 0 '1126 3.28 45. 20 6.31 '1 I 16 
14. 32 44. 10 16. 8 '112g 3'40 42. 0 6,43 ' 1107 
14.48 43. 5 16.43 'Il25 4· 0 44. 30 7· 0 ' 1127 
15, 4 44· 0 17· 5 '1 124 4· 17 44. 10 7,23 ' 1127 
15. 16 43• 5 17. 20 '1130 4,30 41. 55 7. 32 '1130 
15.33 43.40 17,34 ' 1129 4. 34 34. 10 8. II '11 17 
15,47 43, 0 17,49 ' 1124 4'43 32.30 8.17 '1 I 18 
15.53 44· 5 18.20 '1123 4. 50 36. 15 8.32 'Il 15 
16. 12 4 2,30 19· 4 'II 15 5. 7 .3S. 10 8.45 'II 17 
16.3g 43. 30 Ig.54 'II 14 5. 22 41. 35 9. 30 '11 12 
17, I 46, 5 20. 3 '11 18 5,38 43. 35 9,54 ' 1127 
17. 37 44. 50 20.4 1 'II 17 6. 8 42. 30 10. Ig '1 122 
18. IS 45,20 20,58 '1120 6. 28 42. 30 10.33 '1125 
18.32 48, 10 21. 16 'II 16 6.37 3g.55 10.5g '11 17 
IS'45 46. 30 *** 6,45 35.35 I I. 15 '1122 
IS.54 47, 15 22. 6 'II 12 7, 3 3g·4° 12. 10 . I I I I 

19' 18 45. 0 22. 13 'I log 7. 13 3g. 0 12.25 '11 14 
Ig.33 45. 5 22.33 '11 10 7. 25 38. 10 12·44 '11 12 

19·42 43• 55 22.41 '1106 7. 30 39· 0 1.3. 16 '11 17 
Ig.54 42. 55 22.52 '1 I 10 7. 38 37. 50 13.46 '1 I 13 
20. 4 4 1,10 23. 2 'log8 7.45 38.35 14. 39 '1 I 13 
20.12 42. 5 23. 13 '1103 8. 13 .39· 0 15,42 '11 16 
20. 16 4 1. 10 (t) 8.23 41. 0 16. I I '1 I 15 
20.34 42. 5 8.34 4l. 5 17· 27 '1 120 
20.50 41.35 8,44 40. 5 17. 53 'I I 18 
2 I. 6 43. 5 8.57 40. 55 18. 8 '1 IZI 

21, 12 4" 40 g. 3 39. 30 18.22 'IlIg 

21.48 41,55 9. 15 41. 0 *** 
22. 8 44· 5 9. 34 40.40 Ig. .3 'I I 17 
22. 18 43. 0 9.45 42. 55 19' 12 '11 18 

22.3S 44· 5 9. 55 44, 0 Ig.36 '11 17 

22·47 43. 20 10. I 43. 5 19'45 '11 14 

23. 3 47.40 10. IS 42. 10 20. S . I I 12 

23. 12 44. 10 10.36 43. 30 20.32 '1 I I I 

23. 17 45. 5 I I. 2 39. 35 2 I. I '1102 

23,43 43. 25 I I. 2 I 3g. 5 21·47 '1101 

23.55 44.40 I I. 31 38. 20 21. 5S ' 1104 

23.5g 43. 35 12.38 44. 55 22. 19 '1101 

------ ---- 12.51 43. 30 22.27 '1106 

Nov,7 Nov. 7 Nov. 7 Nov. 7 14. 16 40. 55 22.58 '1102 

O. 0 20.43. 35 o. 0 '1105 (t) Min. 50'6 51 '8 14. 37 42. 30 (t) 
o. 5 "' 45. 5 o. 26 '1108 0.27 '03g80 I. 0 51 '6 52'7 15.34 42. 30 23.28 '1105 

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

GREENWICH OnSERV AT IONS, 1863. Aa 



(clxxxvi) INDICATIONS OF THE MAGNETOMETERS 

a) 
=Q)'O 1=lQ)"C Readings as as s:lQ)'d s:I~'d Readings 

as .~] ~ ~ as ... ]~ ~ as --~]~ ~ as ..... '0 ~ ~ as 
S 

,.cl'§ ,.cl.g ,.cl.g of .§ S S a 
,.cl ...... ~~t~ ~~f~ ~E=i ~~Q)E rgE=i 

Q),.cl~::l 
~E:j 

of 
C)E-t Western Thermo~ ~E-t C)~~~ Thermo-

...... '"' .SE-t ~]8~ .SH ~] ~ ~ .SH ...... ~ Western ...... ~ ~Q)t::ed ...... ~ ~~ ~ ~ ...... J.< 

~ cd Dec1ina- ~ '"' ~ ~ ~ .. g8. ~ ~ meters. ~~ ~ cd _~8g, ~ ed ~ cd meters. 
s::- s:I's '3:§S- =$ s::'s ='0 Declina- §'O .s .... § s €'O 

~~gp.. §'O 
~cE Q) 0 Q) 0 _~::lS Q) 0 

~..: ~oo ";/ o::l ~ 
tion. foo = 0 • Q) i:!CIi .~ 1J~~ i:!oo ~..; Q)oo s:I 0 Q) Q)0Ci. Q)oo ~i ~~ 

5; ~~ ~!3~E-t ~::: ~§ 
<l) <l) ~ = tion. ~ s:I ~fIJ~E-t ~§ .s~~E-t ~ s:I 

.~ ~ . ~ cd ..... ~ . ~ ~~ >~ ~cd ~ed '~"5 . ~ Oed =Sb >~ 
<l) 

~ 
<l) ~ g.>.£ ~ 

Q,) Q,) t:cd .~ Q) 

~ ~ p..~.s ~ ~ .... ed .... ed ~ ~ p..~.£ ~ > p..>~ ~ .... ed .... t'1 

o~ o~ o~ o~ 

Nov. 7 Nov. 7 Nov. 8 Nov. 8 
h m 0 I // h m h m h m 0 0 h m 0 I II h m h m h m 0 0 

J5.55 20, 41,55 23, 44. '1105 I I, 42 20,43, 0 13, 17 '1108 

16,29 43,20 23,5g '1102 12.36 36.35 13,43 '1117 

17· 44 42,25 13. 17 44. 25 14· 0 '1116 
18. ° 42,55 13,31 44. 20 14· 17 • I I 18 
18.25 42, ° 

13,52 47· 0 14.43 '11 16 

18.36 43, 5 14. 23 44. 35 15.23 '11 18 

18,45 42, 5 -" 
14. 32 45, ° 15,33 '1120 

18.57 43. 15 14·49 44. 15 15,46 '1118 

19. 26 42. 0 15. 2 45,50 16. 27 '11Ig 

20.54 41. 55 15,23 45. ° 16.38 '1 Il6 

2 I, 3 42. 25 16. 16 44. 25 16,46 'I1 16 

2 I. 13 42. 0 16.34 45. 30 17· 19 '1123 

2 1.38 42, 5 16·49 44,35 17.42 'I123 

21.58 45. 25 17·49 43. 25 17. 52 'II 2.7 
22.16 43. 15 17. 59 43. 55 18. 13 'I 125 

22.19 44. 30 18, 5 43, 5 18. 28 '1128 

22·47 47. 35 18. 9 43. 55 19. II ' Jl2 7 
22.55 46,45 18, 17 43• 25 19. 30 'I 122 

23. 18 47. 10 *** 20, 17 'II 16 

23.28 47· a 19.42 44. 30 20.25 '1117 

23.59 49' 5 20. 10 46. 30 20'45 'I I 12 

-------- --- --_.- -- -- 20. 22 45. 10 2 I. I I '11 16 

Nov. 8 Nov. 8 Nov. 8 Nov. 8 20,27 46. 0 21. 25 '1117 

0. ° 20,49· 5 o. ° '1102 O. 0 '03229 Max. 55'0 56'0 20·47 44.40 21. 48 'II 13 

0.18 50. 0 0.21 '1102 2. I '03245 8,49 54'0 55'8 21. 0 45. 30 22. 4 'I I 12 

0.31 49. 30 0.57 ' 1098 2,40 '03226 18. ° 50'0 51 '0 2 I. I I 44. 35 22.24 'I Il6 

I. 8 52.50 I. 10 '1099 3.14 '03250 Min. 47 '7 47'0 21. 24 47, 0 22. 29 • I I I I 

I, 22 50. 10 1. 26 'logS 4· 3 '03237 2 I, 0 48 '8 50'5 22.25 51,20 23. 4 '1106 

1,52 47. 30 1,35 '1098 4. 38 '03237 22.32 49. 35 23.23 ' 1107 

2. IS 49. 55 I. 43 '1097 7· 9: '032~1 22.43 51. 10 (t) 

2.26 46. 10 2. 8 '1106 9· I '03266 22.57 51.35 

2.46 42. 5 2.30 '1083 9. 27 '03265 23. 4 49. 55 
*** 2.45 '1088 I I. 53 '03348 23.23 48. 15 

3.26 46. 50 3. 15 '11 16 12.31 '03358 23.30 50. 0 

3.53 45.30 3,23 '1 I 13 14. 27 '03459 23·.34 49. 10 

4· 2 42. 5 3.30 • I I 17 19. 22 ' 03876 23·44 49. 55 

4, 10 38. 15 3,48 • I I 12 2 I. 51 '04050 23.59 47. 50 

4. 22 35.50 Ct) 23.59 '03980 .---- ---- -------
4. 30 40. 5 4. 38 '1115 Nov. 9 Nov. 9 Nov. 9 Nov. 9 

4·44 39. 30 4. 50 • I I I I O. 0 20.47. 50 o. 0 '1116 o. 0 '03980 I. 0 52'2 54'0 

4. 59 41. 20 5. 18 'I116 *** o. 17 • I I 17 I. 6 '03785 .3. 0 54'8 56'0 

5.50 43.40 5.31 '11 15 0.32 49· 5 0.32 '11 16 1.32 '03760 Max. 56'8 58'0 

6. 12 42.45 6.16 'II 17 0.42 48. 15 I. 8 • I I 13 4. 51 : '032 90 9· 0 52 '6 53'9 

7· 2 42. 30 7. 38 '1 I18 I, 4 49. 30 J, 24 '1102 6.31 f03225 18. 0 43 '0 45 '0 

7. 27 41. 35 7·47 '1 120 1·47 40.40 I. 41 '1088 '03525 Min. 4°'6 40 '0 

7. 52 : 42. 25 8. I '1119 1.56 41. 5 I. 57 '1101 9' 13: '03590 2 I. 0 41 '8 43 '8 

8. II 40.40 8. 17 • 112 I 2. II 39. 50 2. 9 · 1103 13.54 '04136 

8.32 41. 0 8.32 'II 18 2.34 42. 5 2.25 • I I I I 17· 7 '04295 

8.50 40. 20 8.58 '1 132 2.56 47· 5 2.30 • I I I I (t) 

8.59 40. 55 9· 34: 'I II 8 3. 4 46.45 2·44 '1 Il7 21. 0 '04444* 

9. 33 39· 5 10. 15 '1117 3. 15 47. 50 3.29 '1109 

9. 53 39. 30 10. 25 · I 121 3.42 47. 25 4· 5 ' 1093 

9. 56 40. 35 10.50 '1 II4 4· 3 39, 20 4. 36 '1103 

10.10 41.10 I I. 24 • I I 18 4· 17 40. 10 4. 58 '1095 

10.23 39' 5 I I. 37 '1 124 4. 24 39.45 5.33 ' 1104 

10.31 39. 20 12. 8 • I I 25 4. 38 42. 55 5,46 ' 1099 
II. I 37- IS 12.52 "1113 4. 51 43. 25 5.54 '1103 

II. 28 41 • ° 12.57 '1 114 5. 0 42. 30 6. 6 '1103 

11.32 40.40 13. 5 '1108 ~ 

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 t~at the register has failed between the preceding and following readings. The Syntbol : 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. 

November 9. The photographic spot of light for the Vertical Force Magnet was off the sheet in the direction of increasing force after 17h 7D1. 



AT THE ROYAL OBSERVA.TORY, GREENWIC'H, IN THE YEAR 1863. (clxxxvii) 

as as ~Q)ro as ~Q)ro as Readings as as ~Q)'O .S~] a.i Readings .~ Cl ~ as .""''0.& <V as a.i 
S S C),..c:j g E; S Q)~gE; S of .§ ,..c:j'§ 

'~o~ as S Q)~ g E; S of 
.gE=i .gE=i ~~I::"t;; 

~ ..... 
~~I::~ 

,..c:j ..... 
~H ~i ~ B ~E=i .gE=i Western C)H C)H Thermo~ Western C)H ~~I::~ Thermo-

'~~ .~ ~ ~Q)o,", .~ ~ o Q) 0 '"' .~ ~ ..... '"' .~] ~~ S ~ ..... '"' o~ g ~ .~ ~ ~C)Q) ~~C)Q) meters. ~~ 1:= ~ meters. 
Declina- ~- 3':§S' ~- .... ~A, ........... C)A, ~ .... §A, 

~ 0 Q) 0 Q) 0 ~- Declina- ~ 0 .a'S § s ~ ....... ~-
~oo Q)OO ~ e Q) Q)OO ~~=~ ~J3 ~~ ~oo ~oo 

Q) 0 ~~ ~ 
Q) 0 

r.i~ ~ Q) Q)OO Q)OO 
~~ r.;~ 

~~ tion. ~~ ~Ulr.i8 ~~ .~ rn ~H ~~ r$~ tion. ~~ ~Ulr.;H ~~ .~~~8 c5~ '1::"5 . '"' .... t: . '"' '6b .~ .~ . ~ 
Q) 

~ ~ ~ ~>~ 
Q) ~~ >bO Q) <I,) '1::"5 . '"' Q) t: ~ . '"' )f ~bO >~ 

~ ~ A,~<S ~ C;~ 
.... ~ ~ ~ ~ A,~~ ~ > A,><S ...... ~ 

C;~ O~ o~ 

Nov. 9 Nov. 9 Nov.lo Nov. 10 
h m 0 I " h m h m h m 0 0 h m 0 I " h m h m h m 0 0 

5. 7 20,4.3·50 6 . .30· '1 II I 2.27 20·47· 0 .3 . .30 'J 129 
5.22 42. 10 6.46 ' 1109 2.4 0 45 . .30 .3 •. 55 '1126 
5 • .35 45.40 7. 12 '1115 .3. 6 44·.30 4. 16 '1112 
5.45 43 . .35 7. 39 'J 114 .3. 2 J 45 • .35 4. 3.3 '11 12 
6.24 4J . .35 8. 8 'J 120 3 . .30 45. 0 5.15 'I 127 
6,40 43• 5 8,30 'J 119 3.59 45 . .35 5.38 ' 1129 
7' 17 41,50 8,42 '1125 4· 6 45. 0 6. 0 ' 1129 
7·44 4 1. 25 8.50 '1123 4·.33 44·.30 6.28 '1I32 
8. 2 .39·.35 9· 9 ' 1129 4·47 43. 50 6.55 '1I25 
8.21 41. 15 9. 34 '1 122 4. 56 44. 15 7. 22 '1126 
8.34 38. 15 9. 58 '1120 5. 8 43. 10 7. 39 '1 122 
8.46 4 1. 0 10. 12 '11 22 5.34 43. 50 7. 55 • J 127 

9' 7 36.25 10·47 '1121 6. 10 41 • .30 8' 18 ' 1127 
9. 28 40. 10 II. 10 '1125 6.37 42. 35 8.37 '1131 
9.46 40. 25 11.27 '1125 7· 5 42. 0 8,46 ' 1129 
9. 53 42. 0 I I. 5.3 ' II29 7. 22 40 . .35 8.59 '1131 

10. 0 41, 0 12.38 '1125 7.40 37. 10 9. 30 'I 128 
I 1.23 42. 10 12.56 ' 1129 8. 15 41• 5 10. 8 '1130 
13.48 43• 5 1.3. 5 ' 1134 8. 25 40. 5 10.30 '1126 
14. 37 50.40 14, 1.3 '1122 8.5.3 40. 55 11.30 '1133 
15.22 46• 5 14. 33 ' 1124 8.58 .39. 25 12.38 '1130 
16. 0 46. 5 14. 55 ' 1129 9. 28 40. 10 13.32 '1131 
16.27 #' 0 15. 7 ' 1129 9.42 39. 50 13.52 '1130 
17. 38 44. 25 15.26 '1132 10.30 42. 0 15.27 '1131 
18.27 42. 25 15,42 '1132 II. 7 41. 15 15'49 ' 1129 
19, 16 43 • .35 16. 16 ' 1137 I I. 2.3 42'45 16.16 ' 1134 
19·.38 42. 0 17. 27 '11.34 1.3.2.3 43, 5 17' 6 '11 37 
19·# 42.45 20. 12 ' 1134 13.52 44· 5 17. 22 ' 1134 
20. 0 41. 10 20.21 '113.3 15. 18 42.45 17.41 '1 137 

*** 20.39 ' 1127 15.53 45. 20 18. 2 '1136 
20·47 40 . .35 21·49 'II26 16.23 45• 0 19, 18 . '1135 
21.22 41.15 22. 6 '1 122 16.45 4.3· 0 19. 37 '1134-
2 I • .31 42.40 22.31 • I 12.3 17. 22 42. 50 20. 9 '1136 
21.45 41.10 23.2.3 '112 I 17. 53 4 1. 30 21.59 "1118 
21.53 42. 25 (t) 18.45 43• 0 22. 19 • 112.3 
22. 4 40.45 19. 1.3 42. 5 22 . .30 '1 121 
22.42 44·.30 19. 24 42• 25 2.3.29 '1123 
22.53 43. 15 19.46 41. 25 (t) 
23. 7 45. 20 20.26 42. 5 
23. 17 44·.30 21.41 40. 10 
2.3.25 46. 10 22, 7 40. 50 
2.3 . .31 45 . .30 22.15 42• 5 
2.3 . .33 46• 25 22.26 42, 0 
23·.39 46• 10 23. 6 43• 5 
2.3.51 47 .. 20 2.3.24 44.40 
23.59 47. 25 23 . .30 4.3·.35 

- ---------" 2.3·49 47· 0 
Nov.lo Nov. 10 Nov. 10 Nov. 10 23.59 46. 55 
o. 0 20.47. 25 (t) (t) I, 0 45 '0 46 '8 --I-
0.25 45. 0 0.38 '1117 0.45 '04320 .3. 0 47'4 48 '9 Nov. II Nov, II Nov, II Nov. II 

0 • .32 45. 20 0.52 'II 17 5.52: '03719 Max. 50'3 51 '8 O. 0 20,46. 55 (t) o. 0 '04 II 7 o. 0 45 '0 46 '2 

0.40 44. 55 1.38 '1128 12. 2 '03475 9· 0 49'5 51 '5 0.24 47. 25 0 • .30 '1I28 2. 17 '03997 I. 0 46 '5 47'0 
J. .38 45,40 1.51 ' 1I27 15. 24: '0.3650 18. 0 44'5 45 '4 0.32 46'45 0.42 ' 1129 2.56 '03917 2. 0 47'0 48 '3 

I. 43 47· 5 1.58 '1132 {'OP07 Min. 42 '5 41 '5 0.39 47·.30 0·49 ' 1I29 .3. 13 '03925 .3. 0 47'7 49'2 
J. 53 46• 5 6 

21. 9 '04100 21. 0 43 '2 44'8 1.42 46,45 1.22 ' 1I27 3·.37 '03862 6. 0 49'0 49'6 2. ' 1129 
1.59 47· 0 2. 15 '1132 22.42 '04144 22. 0 43 '7 44'8 2.14 49. 10 1.36 '1128 6. 0: '03747 Max. 50 '1 51 '0 

2.5 46. 10 2·.39 '1132 2.3.59 '0411 7 2.3. 0 44'0 45 '0 2.23 47. 25 2.10 '1115 g. :a3 '0.3738 9, 0 48 '3 49'0 
2. 16 46• 0 2.53 'II28 2'46 45• 0 2.2.3 '11Ig II. I '0.37.30 12. 0 47'0 48 '3 

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

- Aa2 



( clxxxviii) INDICAtIONS OP THE MAGNETOMETERS 

I=l~'"d I=lill'"d Readings 
I=l~'"d dQ)'"d Readings 

oj oj .~]~ ~ Q) -,-40.8 ~ oj oj oj .~] ~ ~ oj .'"]~ ~ oj 

..g .§ ..c:: .§ S ~1 ~ g ..c::.§ of ..c::'§ ..c::'§ S ,..c:1.§ of 
.~8 

~~2::g ..c:: ..... Thermo- Western e ~ tP~ ..c:: ..... ~~2::g Thermo-.,.,8 Western ~llgt C)8 Sill!:: e .~8 C)8 C)8 o Q) '" C)8 S 1l s f C)H 
~ $.. ~ '"' .; 1-0 ~-B g ~ ~ 1-0 meters. .; 1-0 .; ~ ~rdg~ .~ 1-0 ..... 1-0 meters. 
d '" d '" -"'I=iP< I=i~ d '" Declina- -g .... s:lP< ~ .... g~ ~ '" 
1lI- Declina- ~o j<+-< ::s S ~'"O g ~ ~~ 

I=l~ E3'O d'"O ::s ~ 
I=l~ 

~"S~~ 
s:I- -----

~~ >= 0 Q) 
Q) 0 

~~ ~~ 
Q) 0 Q) 0 Q) 0 

I-oW llIeD Q)W tion. ~rJ) Q)rJ) Q)rJ) ";il~<oi Od tion. 0:= ~!S~H ~§ .~S~H O§ ~§; .§; ~§ C!:l§ °5~H ~a . .3 t~E-t ~§ ~§;p:§; 
'" '" 'g ~~.E 1:: ~ • s... >", ·a ~ .1-0 
ill Q) Q) > Po> <S 

Q) 
<+-<'" Q) ill Q) '"' '" • 1-0 Q) 

...,.. 
~ ~ ~ O~ ~ ~ ~ P<II:<S ~ > P<><S c,.. '" .... '" 

""" II: O~ ~ O~ O~ 

I 
Nov.1 I Nov.1 I Nov. I I Nov.1 I Nov.12 Nov. I 2 Nov. I 2 , 

h m 0 I II h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

3.19 20,45. 30 3. 15 'IJ26 14. I I '03853 18. 0 43 '0 44'5 6. 0 20,43,10 6.32 '1128 19. 38 '04260 
3.36 44. 50 3.59 '1125 17. 27 '04090 Min. 40 '5 40 '7 6.46 42. 25 7· 0 '1131 21, 7 '04300 

4· 4 45'40 4· 6 '1 126 22.24 '04277 21. 0 41 '3 43 '0 6.59 42. 30 7·47 ' 1129 (t) 
4. 32 44· 5 4. 23 · 1124 23.46 '04260 22. 0 41 '3 43 '2 7.43 40. 0 7. 57 '1131 23·47 '04357 
4. 53 45. 5 5. 0 '1 126 (t) 23. 0 42 '0 43 '3 8.32 40. 10 8.46 '1130 23.59 '04343 
5. 10 43. 5 5.10 ' 1124 9· 3 41. 30 9· I '1131 
5.52 44. 20 5.30 '1128 9. 36 40. 50 10. 18 '1128 
6. 3 43. 25 5,47 ' 1127 10. 0 4" 15 10.31 '1132 
6.55 42. 35 6. 9 ' 1129 10.43 40. 0 10.55 '1131 
8. 0 42. 30 6.30 '1 128 I I. 13 4 1 • 0 II. 13 ' 1134 
8.13 41. 25 6.53 '1130 11.27 41. 0 I 1.28 ' 1129 
8.28 4 1. 55 7. 13 ' 1129 I 1.42 41. 15 (t) 
9· 6 39. 15 9. 28 ' 1127 12. 16 36.55 21. 0 ' 1139* 
g.18 39. 10 9. 38 '1128 12.37 40.45 23.22 '1133 

g.57 4 1. 5 10. 3 '1 127 13. 3 45. 0 23,42 '1132 
10. 10 40. 35 10. IS · 1128 13·47 42. 35 23.59 '1132 
10.35 40. 50 10.38 ' 1134 14. 16 42. 10 
10.58 3S.35 1~.5S ' 1129 14. 50 44· 0 
1 I. 22 39· 0 II. 5 '1132 15.55 43. 35 
I 1.40 4 1. 0 I I. 18 '1 J30 16. 15 44· 0 
J 2. 10 39. 50 I 1.43 · 1131 17· 14 42. 20 
12.30 4 1• 55 I I. 53 · 1129 18. 3 43.45 
13. 7 42. 10 12. 3 '1131 18. 15 42. 55 

13. 27 43. 30 12. 17 '1130 18.30 43. 50 

13.59 43. 20 14· 6 '1135 18.37 43. 15 
If. 22 44. 30 14. 23 '1138 19· 17 43. 50 

14.40 43. 25 14·44 ' 1137 19. 27 42 . .35 
14. 53 44. 10 15.58 '1142 19. 37 43. 10 
15,40 43. 10 16.14 '1145 20·49 41. 10 
16. 8 45,45 16.51 '1144 21. 26 42. 0 

16.34 43. 15 17· 9 '11f3 2 1.42 42.40 

17. 55 4 1. 50 17.43 '1144 2 1.54 42. 0 
*** 18. 22 '1143 22.56 44. 10 -

18.30 43. 10 18.38 · 1141 23. 3 43. 55 

19. 38 43. 20 19. 38 '1141 23.34 45. 10 
20.31 41. 25 20.30 · 1137 23.59 45. 0 

20.40 4 2. 5 2 1.23 ' 1134 -------- ------- --- ----
20·47 4" 0 22. 10 '1130 Nov.13 Nov.13 Nov. 1.3 Nov.13 

20.53 4 1. 50 (t) o. 0 20.45. 0 o. 0 '1 132 o. 0 '04343 I. 0 43 '6 44'8 
2 I. 8 40. 30 23. 7 '1123 o. 10 45. 35 I. 8 '1132 1.53: '04190 3. 0 47'3 48 '7 
22. 15 42. 25 23.40 '1 124 1.51 44. 35 I. 58 '1131 3.30 '03790 Max. 51 '8 53'0 

22.30 45. 5 23.50 '1 127 2.37 43. 30 2. I I . 1132 5 . 0 '03658 9· 0 49'8 51 '0 

22.38 44. 50 23.59 '11 27 3.22 43. 10 3.23 ' 1129 6. 8 '03622 Min. 48 '9 48 '9 
22.53 47. 10 3.32 43'45 3,40 '1133 9· 0 '03588 18. 0 49'8 50 'I 

23. 13 44.40 3.58 44. 15 3.58 '1132 10.13 '03607 21. 0 49'9 50 'I 

23.26 44. 30 4. 13 43. 35 4. II '1133 I I. 44 '03578 

23.59 45. 35 4. 23 44. 10 4. 58 '1 122 12. 43 '03576 

--- ----- --- ---- --- ------- 4.45 42. 5 5.15 ' 1124 13. 16 '03544 

NOV.12 Nov. I 2 NOV.12 NOV.12 5. 2 43. 50 5.42 ' 1134 13,48 '03558 

o. 0 20,45. 35 o. 0 ' 1127 (t) o. 0 43 '8 45 '0 5. 14 • 42. 50 6.15 '1126 14. 26 '03540 

I. IS 45. 50 0.39 ' 1127 I. 0 '04177* I, 0 44'2 45 '2 5.22 43. 30 6.26 ' 1124 15.23 '03565 

1.41 44. 50 2. 0 ' II24 I. 8 '04 178 2. 0 46 '0 47'0 5.33 43. 30 6.30 '1126 21. 13 '03546 

2.20 45. 10 3. 9 '1126 2. 13 '04037 3. 0 47 '0 48 '2 5.54 45. 20 6,42 '1121 21. 25 '03570 

2.32 44' 20 4· I ' 1124 3.24: '03810 Max. 50'6 51 '6 6.28 43. 25 7· 3 '1125 22. 15 '03546 

4. 26 44. 50 4.43 '1126 5.19 '03686 9· 0 48 '0 49'0 7· 0 44'45 7· 19 ' 1124 23.59 '03515 

4. 38 44· 5 4. 57 ' 1127 9. 22: '03654 18. 0 42 '0 43 '7 7. 16 43· 5 7. 32 '1132 

5.37 43. 15 5.22 'II26 13.37 '03799 Min. 39'6 38'8 7. 37 42. 30 7·44 '1133 

5.52 43.45 5.59 '1128 16,47 '04150 2 I. 0 40 '0 42 '0 7.48 43• 55 8. 3 • 112 I 

The indications ar~ 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 U. denotes that the magnet has been generally in a state of agitation. The Symbol ct) 
denotes t~at trw register has. failed between t~e P!eceding and following readings. The Symbol: attached to a time ~enotes that the ~eading will apply e9ually well 
to a conslder~ble range of tIme near that whIch IS recorded. A brace denotes that at this time the curve of the V,ertlcal Force was dislocated, and the dIfference of 
the nUllibers mcluded by the brace shows the amount of the displacement. 

November n.-The Photographic Trace of the Horizontal Force was lost from Ilb• 28m
• to 23h

• 22m. 



AT THE ROYAL OBSERVATORY, GREENWIClt, IN THE YEAR 1863. (clxttix) 

CLi .S$'g . =Q.)"t1 
I 

dQ.)"t1 dQ.)"t1 
CLi CLi CLi Readings CLi CLi CLi CLi Readings 
S S ~..81)~ S 

·r-i o ~ Q) 
S S S .~] 2 ~ S 

-,-4 '0.& ~ 
S 

..= .... ..= .... .... fs:<lI .... ..= ..... ~~ ~E ..= .... of .gE=i .gH -.> fs: a:l = ..= .... ~~ a:lE ..= .... of 
-.>~ Western -.>~ o Q.) t: o:l -.>~ 

~ 15 ~ ~ 
~~ Thermo- Western ~ Q.) t:~ ~~ .... Q.) t: ~ ~~ Thermo-.... .... ........ 

~~g~ 
. ....... . ....... . ....... .~ ~ 

.... .... .~ ~ 
~ ~ ~ ~ ~ o:l ~ ~ meters. ~ o:l ,...,~g~ ~ o:l 

0..= 0 .... meters. =- Declina- = ..... 
~~ § ffi 

':::'0 ~.:go.. =- .:::~ Declina- .:::- =~ ~~§~ =-Q.) 0 Q.) 0 
~oo ~ 0 = ~ Q.) 0 Q.) 0 Q.) 0 .;:l ..... := S Q.) 0 Q.) 0 

<lim Q.)OO <lIr./J. ~~ ~t1 
Q.)r./J. Q.)OO := 0 = Q.) C1)r./J. Q.)OO 

~~ ~t1 
CS~ tion. C5~ ~-t~~ .... = c.lrn~~ CSfJ C5~ tion. C5fJ ~rn~~ CS§ 

o:l Q.) 

C5fJ Oo:l 'f: ~ ..... '61 . = .S$~~ .= '61 
<lJ ~ 

.;::: ~ ..... <lI Q.) ~~ >bO <lJ <lJ .;:::~ ..... Q.) 1i ~>.s Q.) ~bO >~ 
~ ~ o..~cS ~ ~ o..>cS ~ o~ 

..... ~ ::a ~ ~ o..~cS ::a ~ ~~ O::a >- o~ 

Nov.13 NOV.I3 Nov. 13 
h m 0 I /I h m h m b m 0 0 h m 0 I II h m h m h m 0 0 

8. 1 20.41. 50 8.20 ' 1127 23. 12 20.48. 0 
8. 17 4 1. 55 8.26 ' 1124 23.17 47. 10 
8.41 36. 20 8.30 ' 112 7 23.55 49. 30 

9· 8 36.55 8,42 '11 14 23.59 49· 5 
9. 13 35. 5 8.53 '11 14 ---- ---- ----
9. 27 34. 35 9· 0 '1117 Nov.14 Nov.I4 Nov.14 NOV.I4 

9. 37 32. 5 9. 23 ' 1109 o. 0 20. 4g. 5 . Ct) o. 0 '03515 I. 0 52'5 53'0 

9.42 33. 0 9. 29 • I I I I O. II 50. 25 I. 0 • I I 15* I. 38 '03467 3. 0 53'9 54 'J 

9·49 33. 0 9. 38 '1106 o. 17 49'40 1.39 ' 1104 3.43 '03510 Max. 54'7 55'3 
10. 0 31.40 *** 0.48 48. 55 I. 58 '1086 4. 23 '03486 9· 0 53'5 54'0 
10.21 35. 0 10. 0 '1106 I. 0 50. 25 2.22 '1088 4.43 '03558 Min. 49'9 49'6 
10.52 38,40 10. I I '11 13 I. 16 48. 20 2.48 '1108 5.30 '03470 22. 951 '0 51 '2 
10.58 39. 50 10.25 • I I I I 1.42 49.40 3. 0 'log6 6. 8 '03457 
II. 8 38.25 10.42 '1112 1. 52 48. 30 3. 14 ' 1104 6. 28 '03463 
I I. 13 38.30 II. 0 • I I 19 2. 18 52.25 3'43 '1097 6.53 '03450 
I I. 25 37; 10 I I. 17 "1116 2.29 51.50 3.58 ' 1109 7.40 ' 03477 
I I. 37 39.40 I 1.38 '1 123 2.37 4g· 55 4. 15 ' 1095 7·47 '03500 

11·47 39· 0 I I. 45 '1118 2·49 53.35 4. 37 '1085 7. 52 '03580 
13. 0 45. 5 12. 12 • I I 17 2.57 53. 10 4'44 ' 1089 8. ° '034°4 
13. 16 43. 20 12.33 • I I 26 3. I 51.35 4. 53 '1075 8. 5 '03419 
13.38 38.15 12.45 '1126 3.15 53.25 5.12 ' 1099 8.26 '03347 
14. 14 47. 10 12.59 ' 1129 3.18 55. 5 5.34 '1°99 8.31 '033g5 

14. 23 46. IS 13. 41 ' 1124 3.22 54· 5 5.59 '1090 8,41 '03320 

14. 58 4 1. 30 13.57 '1132 3.30 55.40 6. I I ' 1104 g. 0 '033go 
15. 6 41• 55 14.43 '1 122 3.34 54. 50 6.30 'Iog2 9. I I '03355 
15.13 41. 25 15.20 '1 123 3.45 56. 0 7. 0 '1100 9· 17 '03365 
15.38 43. 10 15.51 ' 1129 3.57 52.20 7. 37 ' 1084 9.40 '03330 
15. 56 41.40 16. 0 ' 1129 4· 4 56. 0 8. 18 '11 14 10.37 '03374 
16. 12 41. 10 16. 8 '1132 4. 16 49· 5 8.28 ' 1076 11.23 '03364 
16. 17 41. 50 16.20 ~I 132 4. 28 46. 15 8.35 '1066 13.27 '034°4 
16.26 40. 30 16.32 ' 1129 4. 38 38.40 9· 8 ' 1164 14. 13 '03376 

16.52 41. 20 17. 28 '1131 4.46 39. 30 9.45 'logo 14· 24 '03382 

16.57 42. 30 17· 46 ' 112 7 4. 57 27. 35 9. 56 ' 1096 14· 41 '03336 

17· 17 41• 30 18.15 ' 1134 5.29 43.45 10.10 ' 1093 15. 9 '03318 

17. 38 41. 35 18.26 '1132 5,42 44. 25 10.25 '1100 15.52 '03330 

17· 54 45. 20 18.33 '1133 5.55 4g· 10 10'43 '1103 16. 12 '03306 

18. 15 43. 10 18.54 '1 124 6. 7 45. 25 I I. 10 '1102 18. 8 '03460 

18. 22 44' 5 19. I I • I 121 6.31 44. 50 I 1.23 ' 1104 18.37 '03483 

18.30 43. 0 19. 22 • I 122 6.53 42. 0 I 1.037 . 1101 19· 2 '03+74 
18.52 42. 25 19. 28 '1 120 7· 4 3g. 5 12. 22 '1 I 10 20. 3 '03541 

19· 2 43. 25 19· 41 • I 124 7. 13 40. 15 12.32 '1105 2 I. 17 '03580 

19. 28 43. 50 19.46 '11 2 I 7. 33 3g.35 13'. 7 '1106 22'45 '03655 

19. 37 44'45 20.21 '1 127 7.45 35. 5 13.35 '1105 23.59 '03649 

19'48 43. 20 20.32 '1126 7. 54 35. 25 13.40 '1 I 14 

19· 57 45. 0 20.42 '1119 8.13 25.30 1.3.59 '1 I 15 

20. 3 43. 55 20.55 • I I 19 8,43 53. 0 14. 26 '1105 

20. 14 44. 25 2 I. IS • I 121 9· I 46. 55 14.45 '1 122 

20.26 42. 35 21.28 '1123 9. 23 32.35 14. 55 '11 18 

20.31 42. 10 21.45 · 1120 9. 28 32.55 (t) 

20.38 42. IS 21.55 • I 122 9. 38 25.55 16.10 '1 I 10 

20.43 43. 50 22. 10 '1117 9. 55 35.50 16.39 '1120 

20.56 42. 30 22.30 '11 14 10. I I 28.30 16.58 '1116 

2 I. 13 41• 35 (t) 10.23 29. 30 17. IS 'log7 

2 1.32 42• 5 10.30 28. 15 17. 22 '1105 

21.38 43. 5 II. 2 38. 25 17. 31 '1100 

21.52 43. 5 I 1.20 39. 35 17· 42 ' 1104 

22. 5 45• 30 11.29 39' IS 18.28 ' 1089 

22.27 45. 10 12. 13 43. 0 18,48 '1 lOS 

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

. 



(cxcr INDICATIONS OF THE MAGNETOMETERS 

a) a) .s~~ <l3 ~ .s~] ~ <l3 Readings ~ <l3 
~QI.-o Gi .S~] ~ Gi Readings 
.~] ~ ~ S s ~i~3 s ~i ~ E 

S of .d .§ .§ ~ ~ = s ~i ~E .§ of 
.d ..... 

~H ~8 "2H I-< ~ I-< ~ "28 ~~ ~E-t 
'Vestern ~]~~ ~ QI ~ ~ Thermo- .~E-t Western ~E-! ~ QI t:: e Thermo-

.~ ~ ..... I-< ..... I-< ..... I-< ~'"' . 
..... I-< ~]S~ ..... ~ 

~ ro 
3'::~s 

~ ro ~£g~ ~ ro meters. ~ ro ~ ces .......... ~~ ~'O ~£g2t ~ ro meters. 
I=l- Declina- 63'0 I=l- §'O Declina- ~'O !3 .... § S «i<S§~ 1=l'O 
QI 0 ~J5 ~<s=~ ~'O 
~C12 QlC12 I=l 0 = QI (1)00. 

~i ~..,.l 1-<00. (1)C12 I=l 0 QI ~oo. ~C12 

p; 1iT" 'ii I-< ~ ~~~E-t I-< ~ .g$~E-t I-< ~ C!:I~ ~ ~~~E-t I-< ~ .g~~E-t I-< 1=1 
o§ tion. QI tion. o§ 

o~ Oces Oces • I=l • Q Oces o~ p:i~~~ .~ ro • I-< 

~ 
I-< '"' • I-< QI P=lbO ~bO ces 

~ 
.~ ~ • I-< QI I-< ~ • I-< 

QI > g.~ oS ~ ~ o ~P=lcZ ~ .... ces ..... ces ;il ~P=l~ ~ > ~~~ ~ o~ Ci~ ~ o::S o~ 

NOV.I4 NOV.I4 NOV.I5 Nov.15 NOV.I5 NOV.I5 
h m 0 I /1 b m b m h m 0 0 h m 0 I " h m h m h m 0 0 

12.25 20.42. 55 18.57 '1100 o. 0 20·49· 0 (i) o. 0 '03649 I. 0 52'0 52 '7 
12.33 44· 0 19· 0 '1103 o. 3 49· 0 0.15 '1100 0.45 '03656 Max. 53 '7 54'7 
12. 56: 4 1.40 19. 15 ' 1095 o. 10 47'45 0.38 '1100 2.38 '03585 8. 0 53'7 54'7 
13. 9 44. 20 19. 38 ' 1089 0.17 49.40 0.54 '1102 2.45 '03606 18. 0 52 'I 53'3 
13.38 38.55 Ct) 0.22 49· 0 I. 16 ' 1096 3. 14 '03494 Min. 51 '3 51 '2 
13,48 40. 30 2 I. 0 ' 1092 0.32 51. 25 I. 30 ' 1089 4. 38 '0347 8 2 I. 0 52'0 53'0 
13.53 40.40 21.35 '1082 0.38 50.25 2. 6 '1085 4. 53 '03500 

14· 6 49· 5 21.36 '1060 *** 2.21 ' 1096 5.45 '03430 
14. 12 4g· 30 21.45 '1066 0.55 51.15 2.30 'Iogo 7. 37 '03397 
14. 23 45.40 21.56 '1065 I. 10 48. 30 3. 0 '1106 

7. 55 {'034OO 

14. 30 46. 15 22, 13 ' 1067 I. 24 49. 30 3. 12 '1101 '03620 

14. 52 40. 5 (t) 1.37 48,45 3.21 ' 1107 10. 2 '0351 7 
14. 58 40. 15 1.59 49. 25 3.25 '1106 10.30 '03520 
15,43 59. 55 2. 3 50. 0 3.37 '11 14 .12.52 '03487 
16. 15 51. 5 2.14 47. 55 3.54 '1105 13.53 '03517 
16.27 51.35 2.23 50. 0 4· 9 '1110 14. 23 '03502 
16.39 51. 10 2.31 47.45 4.42 '1082 16. 8 '03522 
16.56 54. 30 2.39 47. 50 4· 59 '1130 17. 29 '0355g 
17. 15 44.40 2'45 51.55 5. 14 ' 1137 21.30 '03638 
17. 23 45. 55 2.56 45. 55 5,41 '1106 22.29 '03638 
17. 26 45. 10 3. 1 46. 30 5.54 '1101 23.59 '03530 
17. 32 46. 10 3. 8 45. 25 6. 2 '1105 

17.48 42. 35 3. 13 42. 50 6.32 ' I099 
17. 58 49. 10 3.16 44· 0 7· 6 '1116 
18. 13 53,40 3.23 43. 0 7. 20 '11 15 
18.28 59. 50 3.33 44. 50 7.45 '1108 
18.34 58. 0 3,45 45. 10 8. 0 'Il 16 
18.38 58.50 3.56 43. 55 8. 19 '1 I 13 
18,47 50.50 4. 22 42. 55 8,42 '1112 
Ig.13 43. 30 4'46 14. 55 9·I9 'II 15 
Ig. 19 45. 0 5.23 40. 10 g.38 ' 1124 
Ig.26 42. 30 5.31 38,40 9. 51 '1117 
19. 36 45. 15 5.38 38.35 10. 7 '1116 

19'42 44. 15 5,44 41. 10 10.15 '1119 
Ig.58 48. 25 5.58 38.50 I I. 15 '1 113 
20. 4 4 8. 5 6.23 43. 50 12. 0 '1113 
20. 13 50.50 6.34 42. 10 12.29 '1120 
20.23 51.35 6'49 41 • 10 12.58 ' 1109 
20.36 48. 10 6.57 38. 15 13.24- '1102 

20.40 48,40 7· 3 40. 30 13,40 '1103 

20·47 48. 15 ,t 7. 24 42. 0 14· 2 '11 10 

20.57 48. 5 7. 34 41. 30 14· Ig '1108 

21. 4 47.40 7· 59 35.~50 14. 55 '1 110 

2 I. 12 48. 20 8. 10 38. 0 15. 12 '1103 

21.23 47. 15 8.30 38. 15 15.38 '1112 

21. 28 47. 30 8.39 39' 25 15.57 '1 II5 
21.36 45. 50 9·27 38. 25 16. 17 '1 I I I 

2I.3g 46. 5 9.43 40. 55 16,40 'III I 

21.53 43.40 g.55 39, 5 16.54 '1112 
22.42 48. 25 10. 6 34'45 17· 7 '1 II I 

22·47 49. 25 10. 17 34. 20 17. 21 '1 II3 
22.55 48. 30 10.33 38. 0 18. 8 '1 I 12 

Ct) 10.55 39. 20 18.34 '1115 
23,42 45. 25 I I. 38 35'40 19· 0 '1 II6 
23.57 49.40 I 1.48 36. 5 19. 13 '1113 
23.5g 49· 0 12. 8 40. 15 I9·43 '1113 

12. 16 40.40 20.18 '1103 ---- 12.30 40. 5 20.28 ' 1107 

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 ROYATJ OBSERVATO~Y, 'GREENWICH', IN THE YEAR 1863. (cxci) 

.s.a'i a5 
r::!Q)"d Readings .S ~"g Q) 

r::!Q)"d Readings 
~ ~ a5 ... ]~ f a5 a5 ~ a5 -.-4 ~ ~ tV a5 

..c!.§ ..c='§ 
Q)..c= ~ J.< 

..c='§ rg.§ of ..c=.§ '5~ 
Q)..c=~ J.< 

..c=.§ Q)..c= ~ a ..c=.§ of e~Q)~ ~~f!.s e~f!E 
.~~ Western .~~ ri:Q)tJ.< .S:?E-! ~] ~ f .... E-! Thermo- .~ Eo-! Western ri:]~~ .~E-! <:'>~J.<1d .SE-! Thermo-

~ J.< ..s 0 Q) ~ ~ ~ J.< meters. ~ J.< .~ J.< ~ J.< ~~ ~ fil ~ J.< - §~ ~c:g~ ~.::gS' ~ .... <:.>~ meters. 
=.!! Declina- s:l.!! "'.... a =- r:l '" 

r::!«$ 
Declina- r::! '" r::! '" _'S§a r:l '" Q) 0 Q) 0 Q) 0 o = S Q)- ~o Q)- ~o ~'O "Eo Q) Q) 0 

~..: 
Q) 0 "Eo=Q) 

~oo <1100 f!oo ~ !.H",~8 ",,00 ~~ J.<OO J.<OO r..r:n 
'" .(1.) 

J.<OO ~1i1 ~'..: 

~~ tion. r.. s:l ~.!5~E-! O§ O§ p:~ 0= tion. 0= ~.!5~E-! or::! .S~~E-! Os= (I.) 

O~ 'J:: ~ • r.. '-E ~ p: r.. 'S1 '" '" 'E:: ~ • r.. '" 1:: C'l • r.. '" P:i§; >6b 
~ ~ ~~cS )1 Q) ~ oS ~ ~'" C>~ 

(I.) 

~ ~ ~~cS )1 > ~~cS ~ .... C'l ..... C'l 
~ :>- O~ ~ O~ O~ 

NOY.I5 NOV.I5 NOY.I6 NOY·I6 NOY.I6 
h m 0 I II h m h m Oil m 0 0 h m 0 I II h m h m b m 0 0 

12.40 20.40. 20 20.40 'Iogg 2.45 20.45. 25 3. 14 'Iogg 8. 9 '032g6 
12.5g 36.25 20.55 '1105 3. 2 44. 50 3.31 '1102 13.55 '03325 
13. 10 36. 0 21.22 '1105 3.15 43• 30 3,47 '1101 21.30 '03524 
13.35 37. 25 21. 46 '1103 3.32 43. 15 4. 10 '1106 22.24 '03530 
13.38 37· 5 22. 3 'log8 3,43 3g·45 4. 35 '1102 23. 5g '03502 
14· 0 4°·25 22. 25 'Iog6 3.52 38. 15 5. I '1 log 
14· 7 42. 25 22·44 '1100 4· 2 34. 50 5. 23 '1108 
14. 15 43. 15 22.51 'log2 *** 5.40 '1 log 
14. 24 42. 15 Ct) 4. 33 35.40 6. 3 ' 1107 
14. 30 42. 55 23.50 'Iogo 4·44 34. 35 6.23 '1108 
14. 38 42. 10 23.5g 'log2 4. 50 36.45 6.55 '1 log 
14. 50 44. 20 5. 7 37· 5 7. 12 '1 110 
15. I 43. 25 5.54 42. 35 7. 32 '1108 
15.11 44. 35 6. 4 42. 5 8. 7 '1112 
15.22 43. 15 6. 22 42. 35 8.23 • I III 
15.38 45,40 7· 1 4°.45 8.30 '1 I 13 
15.58 44. 10 8. 3 41.45 8,44 • I I I I 
16. 16 45. 25 8.3g 40. 30 8.5g • I I I I 
16.23 44. 30 g. 0 40. 55 g.16 '1 log 
16.45 46. 5 9·27 40. 10 g.52 '1 110 
17. 12 45. 0 9'41 41. 5 10. 13 '1106 
17. 28 47. 20 9·49 40. 10 10.23 '1110 
17. 38 44.45 g.57 40.45 10.36 '1 log 
17.40 45.45 10. 16 3g'45 II. 0 '1110 

17·47 44.40 10.32 40. 0 11.22 '1115 
17. 58 46. 25 10.50 4 1• 10 11.34 · I 122 
18.24 46. 15 I 1.30 40. 55 II.5g '1 I 13 
18. 47 48. 15 I 1.51 3g.25 12. 17 '1114 
Ig.IO 47. 15 12. 17 3g. IS 12.32 '1125 
Ig. 17 46. 0 12.36 41. 30 13.14 '1 109 
Ig.37 44. 50 13. 6: 3g. 10 13.27 '1 J08 

*** 13.38 43. 0 13,41 '1 I 15 
20. 13 45. 5 14· 0 41• 30 13.50 · I I 16 
20.27 42. 0 14. 24 42.30 14. 30 '1 I 13 
20.32 44·4° 14·47: 4 1. 5 15.23 • I I 10 
20.42 42. 5 15. 4 42. 15 16. 3 '1 113 

20·47 41. 20 15.13 41. 50 16. 28 • I I 12 
2 I. 3 43. 35 15.55 42. 55 16.37 '1 I IS 
21. Ig 42. 10 16. 20 4 2 • 30 16'48 'J 114 
21 .. 32 44. 15 16,41 43. 20 17.40 '1 I 17 
2 I. 51 44' 25 16.55 42. 30 18. I I · I I 16 
22.15 43. 20 18.23 42. 20 18.26 '1 I 17 
22.34 44. 50 18.37 43. 15 18.56 '1 II 2 
22.3g 46. 55 18.53 4 2. 35 Ig.30 '11 14 
22.52 44. 30 Ig.2g 43. 0 Ig.38 · I I I I 
23. I I 45. 55 Ig.37 42. 5 19'44 '11 14 
23.5g 45• 0 20. 17 42. 5 20. 2 '1 I I I 

-- -- 20.28 4 1• 30 20.30 · I I I I - --r-- 20.31 42.40 20.5g '1 110 
Nov. I 6 NOY.16 NOY·16 Nov.16 21. 18 42. 5 21. 8 '1 107 
o. 0 20.45, 0 0, 0 'log2 o. 0 '03530 I. 0 55'2 56'3 2 I. 2g 43. 10 2 1.35 · I I I I 
0.12 47· 0 o. 9 'log7 1.56 '0331 7 3. 0 57 '1 58'0 21, 40 42. 20 21.4 5 '1 I 10 
0.22 45• 25 0.22 'log8 3.45 f03246 Max. 58 'g 5g'7 22. 6 43,40 22. 2 '1 I I I 

0'43 46• 25 0.38 '1102 '034°° g. 0 57'3 58'4 22.15 45. 5 22.53 '1105 
0.53 45. 10 0.54 '1100 5.23 '03262 18. 0 55'0 56'0 22. 23 44. 35 23. 5 ' 1107 
1.45 47, 5 I, 13 '1103 5.37 '032 74 Min. 53'4 53'2 22.50 45. 20 23.37 'log6 
2. 7 46. 0 2. 5 "log9 6,47 {'03220 21. 0 54'0 55'6 22.56 46• 5 23.5g '1103 
2.32 46. 10 2.42 'lIot '03340 23. 0 45. 30 

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



(cxcii) INDICATIONS OF THE MAGN~TOM:ETERS 

a> a> I=l<l.l"d a> .S~ 'N ~ ~ Readings a> a> 1=lQ)"d a> 1=lQ)"d a> Readings 
S ..=.§ 

·P"4o~ v 
~.§ ..q.§ of -£~ S ·~OS eLl S 

• .-1 '0 ~ Q) 
S of Q)..q ~ ,.. 

~~ alE ~i fE ~i al E ..q ..... ~I:=Q)E 
..q .... ..q ...... ..q ...... 

~H Western 
. ~H o Q) t til .~E-c ~ Q) ~ ~ ~~ Thermo- Western 

~H 
&~~~ 

~H ,.. Q) t til 
t.)E-t Thermo-

.~ ,... 1:= ,... ~..qgE3 ~ ,... .~ ,.. meters. .~ ~ .; ~ .; ~ o..q 0 ,.. .~ ~ meters • 
I=l~ I=l tIS I=l tIS ~-St.)~ I=l~ ........ ~~ ~ .... g~ 

Declina- ~e ];::gs- I=l- I=l-
~~ ffie Q) 0 ~e ~~~§ Q) 0 <l.I 0 Declina- Q) 0 .s ..... § s ........... =s 

~w ,..W I=l 0 Q) ,...W 2;:w ~~ ~~ 2;:00 2;:00 s:< 0 <l.l ~ 0 • <l.l foo ';"1';" ~~ .~ t:~ E-c 
,... 

~~ tion. ~!l~H ~§ ~~ • I=l ~§ tion. O~ o CIJ .~ ~~ '.c!l~~ ~~ • I=l .~~~ ,.. ~~>§; 
<l) 

~ 
'J::'" .,... <l) 

,.. tIS .,... ~bJ) >bO 
~ ~ 

Q) ,... ~ .,.. 
~ ~ o 2.~ cE ~ ~ A>cE ~ ..... tIS ..... tIl ~ A~cE ~ > A>cE ..... tIS ..... til 

~ o~ o:S o~ o~ 

Nov.16 Nov. I 7 
h m 0 I /I h m h m h m 0 0 :~h m 0 I II h m h m h m 0 0 

23.33 20·44· 5 23.52 '1 II I 
23.59 45. 35 23.59 '1 110 

---- --- - ----------- -------
NOV.I7 NOV.I7 NOV.I7 NOV.17 Nov.18 Nov. 18 Nov. I 8 Nov. I 8 
o. 0 20,45. 35 o. 0 '1103 o. 0 '03502 I. 0 55'4 56'6 o. 0 20.45. 0 o. 0 '1 I 10 o. 0 '03785 o. 0 54'0 55'0 

I. 27 49. 20 o. 6 '1103 I. 28 '03460 3. 0 57'0 58 '0 0.39 46. 10 2, 8 '1 I 12 2. 28~ '03720 I. 0 54'0 55'0 

I. 42 47. 35 Ct) 1.43 '03460 Max, 58'3 59'0 1.22 44. 50 2. 18 • I I 10 4. 22 '03602 3 . 0 55'0 56'0 
1,53 49. 50 0'44 '11°7 2.30 '03410 g. 0 57'0 58'0 I. 40 44.45 2.3g '1112 

4,45 {'03594 6, 0 55'0 56'0 

2. I I 45. 10 I. 8 '1 I 12 3,43 '03282 18.45 54 .) 55'0 2.25 43. 10 3,48 '1113 '03760 Max, 55'0 56'0 

2.28 44. 10 I. 18 · 11 I 1 
3.57 r'03267 Min. 52'4 52 '2 4.41 41. 55 4.45 'JI 17 6,44 '03734 g. 0 54'0 55 '4 

2.38 45,40 I. 38 ' 1092 l. '0355g 21. 0 53'3 54'6 5. 6 4 1. 0 5. 4 '1114 18.52 '03860 12, 0 53'5 54'8 

3. 19 45. 35 I. 5 I ' 1096 5.56 '03435 22. 0 53'3 54'5 5.55 41• 0 5,41 'I I 19 22.30 '03882 18. 0 52 '5 54'0 
3.31 46'40 2. 3 ' 1089 7. 15 '03426 23. 0 54'0 55'0 6. 18 42. 0 6. 8 '1120 23.59 '03840 Min. 51 '5 51 '3 

4·49 43. 5 2.32 '1104- 12. ]5 '03520' 6.29 4]·30 6.28 '1119. 2 I, 0 52'5 53'8 

5. 22 45. ]5 3.31 • I I I I 12.45 '03500 7· 7 4 1. 50 6.38 '1120 22. 0 52 '7 54'0 
6. 7 39. 55 3,42 • I I 10 20. 0 '03764 7. 18 41. 5 7. 13 '1116 23, 0 53'0 54'3 
6.22 38.30 4. 28 'II 14 21. 57 '03800 7·47 3g.50 7. 22 '1116 
6.31 39· 5 4. 37 · I Il7 23.59 '03785 9· 7 39. 30 7.41 '1 II 2 

6,41 40. 35 4.42 '1116 10. 4 41. 5 8. 0 '1117 
6.54 41. 5 4. 55 '11 18 10.40 39. 10 8. 13 '1114 
7. 10 42. 15 5. 10 '1117 1 I. 22 41. 20 8,40 '1 J 12 
8.32 4 1• 0 5.32 ' 1107 I I. 32 41. 10 8.53 '11 IS 

8,41 4 1.45 5.51 '1 I 10 I 1.45 43.45 9. 28 '11Ig 

g'42 40.40 6.41 '11 I 8 12.35 42. 5 9.45 '11 16 
10.10 41. 25 7. 20 '11 15 13. 3 42. 0 10.33 '1 122 

10.30 40. 50 7. 57 'II 15 13. 13 42.45 II, I . 1118 

10.43 4 1.45 8. 8 '1 I 13 13.38 42. 5 II. 12 '1 122 
II. 8 41. 15 8,42 '1 lIS 15. 6 42. 30 I I. 22 '1 121 
I I. 58 41. 30 g. 8 '11 16 18.38 41.10 11.35 '1126 

12. 17 45. 55 g.22 • I I 15 21. 0 42• 5 I I. 48 '1.124 
13. 0 40. 30 9·44 · 1115 21. 47 43.45 I 1.57 '1125 
13. 25 42. 30 10.14 '1 I 13 22. 0 42. 50 12,26 'I 122 

13'48 41. 15 10.39 • I I 17 22. 12 44. 35 13.30 'IlIg 

14· 0 41. 55 10.53 · I 115 22.28 44. 15 16. 28 '1126 

14. 10 41. IS I I. 52 • I I 15 23. 6 46. 30 16.56 '1 125 

14. 16 42. 35 12. 22 '1131 23.32 46. 50 18. I 'Il28 
IS. 4 4 1.40 12.55 '1120 23,41 46. 0 19· 7 ' 1127 

17· 4 4 2. 30 13. 14 '11 17 23,47 46. 30 20. 9 '1126 

17· 17 43. 5 13.59 · 1113 23.57 46. 0 20.59 '1122 

17.46 41. 15 14- 30 '11 14- 23.59 46. 20 22. 0 'IlIg 

19· 7 43. 5 14. 58 • I I 16 22.10 'I 122 

19. 31 42. 5 15.57 '1 I 17 22. 25 'I 121 

19. 53 42. 30 16, 8 '1116 23. 9 '1122 

20. 17 41. 30 16.22 • I I 18 23,43 '1119 
2 I. 22 42. 5 16.34 'II 17 23.57 '1120 

22. 8 42. 55 17· 0 '1119 23.59 'II 21 

22.34- 44-. IS 17. 23 • I 121 ----
22.43 43. 55 17·47 '1119 Nov.19 Nov.19 Nov. I 9 NOV,19 

22.52 45. 15 18.57 · I 12,? O. 0 20'46,20 O. 0 'J 121 0, 0 '03840 0, 0 53'9 55 'I 

23.59 45. 0 19. 38 · I 121 O. 8 47. 25 0.22 'II2I 3.30 '03481 I, 0 54'8 56'0 

20.13 · 112 I 0.29 46. 0 0.38 'II22 
4. 23 {'03367 3. 0 56'5 57'5 

2 I. 2 I · I I 15 0.51 46. 30 I. 4~ 'I 120 '03540 Max. 58 '2 58'7 

21. 43 • II 13 I. 3 45.45 2.23 '1116 6. 17 '034-30 9· 0 56 '1 57'0 
2 1.55 '1 I I4 I. 26 46.40 2·47 '11 15 6.39 {'034-40 18. 0 52 '0 53'6 

22.29 · 1108 1.38 45. 10 3. 8 '1101 '03535 Min. 50'7 50'3 

22.43 • 1 II I 1.54 46. 5 3. 16 '1101 7. 58 : '03518 21. 0 51 '7 53'0 

22·49 · 1108 2. 2 45. 20 3,44 'log8 10, 12 '03578 
22.5g '11 I I 2. 17 45. 5 3.54 '1102 10.37 '03570 

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 Ct) 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 ~hich is 
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of' the numbers mcluded 
Ly the brace sho-ws the amount of the displacement. < 



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

.. ~ ~ 
I=I~'O ~ I=I~'O ~ Readings ~ ~ 1=I~"d ~ 1=I~"d ~ Readings 
.~]~ ~ .~ '0 ~ oj ·;o~ tV · .... o~ a.l 

,.cI'§ IS IS ~..c:I ~ ~ IS of .§ e~ ~E IS ~..cI ~.a ..cI'§ , of 
c,)~ Western ~8 ~~t~ ~8 c,)~I::"" ~f:i Thermo- ~E:1 Western ~~ o I:: ~ ~f:i ~ ~ I:: ~ c,)~ Thermo-

'j; {;! .... J.< ~~oJ.< .; ~ ~] 8 ~ .; ~ .... '"' .... J.< ~~C,", .; ~ o ~ 0 J.< .; {;! 
~~ '3-Sc,)~ meters. ~~ ~$ ..cIC)CIi ~-=c,)CIi meters. 

1=1'0 Declina- 1=1- c...§1S 1=1- ~""I=I~ ~'O 1=1 0 Declina- 1=1 0 - .... c~ 1=1'0 .... I=I~ 1=1-0 
~rI.l 

~o ~ 0 ~tg=~ ~rI.l ~rn. ~tg=~ ~rn. cc~=~ ~rn. ~rn. 1=1 0 ~ ~rn. ~rn. ~~ ~~ 
P<"oi/"''Ol C5~ tion. O~ ~-e~E-1 C5~ .S -e~~ C5~ '"' = tion. 5~ 0!S~E-1 C5~ .s~~~ C5~ .~ >~ C!:)~ ·2 ~ . J.< 

. ~ . c 

~ 
~ 'J:: ~ • r.. ~ t: ~ . r.. )l tIl~ ~ ~ <lJ t: ~ . J.< ~ tIl ~ t> ~ 
~ ~ ~tII~ ~ > ~t> cS C5~ C5~ ~ ~ t§ ~tII cS )l > ~t> cS ~ o~ C5~ 

Nov.19 Nov.19 Nov. 19 Nov. I 9 
h m 0 I " h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

'2.46 20,46. 10 4· f ' 1099 12.27 '03625 18. I 20.42. ° 
2.53 46. 0 4. 12 '1102 16 • .38 '03850 18. 48 41. 45 
.3. ° 46. 10 4. 25 ' 109° 20. 1 '03921 19·.39 41.40 

.3. 9 44·.30 4.45 '1100 2 1.27 '0.39.30 19·47 41. 5 

.3. 1.3 45. ° 5. .3 '110.3 22 . .39 '0.3940 19. 57 41. .35 

.3.2.3 44. 25 5.17 '1100 23.59 '03895 '20.56 41. 45 

.3·.34 46. ° 5 . .32 ' 1109 22.42 46 . ° 

.3,47 49' 5 5·.39 '1 J09 2.3 . .38 45• 20 
4. II 50.20 6.15 '11 17 2.3.59 46. 5 
4. 28 46. 10 7· 0 '1116 ---- ---- --l-
4.46 45. ° 7· 8 '11 18 NOV.20 NOV.20 NOV.20 NOV.20 
f·5.3 45'4° 7. 16 '1116 0. 0 20.46. 5 0. ° '11 18 O. 0 '0.3895 I. 0 5.3'4 54'8 
4. 58 44. 55 7. 28 '1117 0.40 f4· 50 ,0.14 '1122 2.59 '03698 .3. ° 54'6 56 '1 
5. I 46• ° 7·47 '11 17 I • .39 44. 25 0.57 ' 1124 6. 7 '0.3.387 Max. 56'0 57'0 
5. 15 f.3·55 8. 16 '1121 2·.37 4.3· 5 1. 4 '1122 

6.57 {'0.3346 9· 0 55'0 57'0 
5.2.3 4.3·50 8 . .3.3 '11 17 5.21 fI. 40 1.28 ' 1124 '0.3558 18. 0 51 '8 52'9 
5 . .3.3 42. 50 8'4.3 '11 18 5'4.3 42 . .35 .3.24 '11 18 9· 7 '0.35.37 Min. 50'6 50'.3 
6. 18 f.3, 0 8.5.3 '1115 5.58 41.45 4. 1.3 '1122 17. 17 '0.39.35 21 '0 51 '2 52 '2 
'6 • .32 f.3·45 9· 6 '1118 6.18 42• ° 4.45 '1121 17.41 '03929 
7·.32 41,55 9. 28 '1105 6 . .32 41. 5 5 . .38 ' 1124 22 . .3.3 '0.3957 
8.18 4 1.25 9'45 '11 I.f. 7· 0 42. ° 5.50 'J 120 2.3'59 '0.3870 
8.27 f2. 25 10. 8 '1110 7. 29 fl. 0 7. 13 '11 19 
8 . .3.3 f2. 0 10.22 '1117 7. 52 fl . .30 7·f4 '1 I 20 
8·f.3 42 • .35 10·f2 '1115 8016 fo.50 8.28 '1 I 20 
8.58 fl. 55 11. I '11 If 10 . .31 fO.15 8.58 '1119 
9· .3 f2 • .30 11.29 '11 17 II. I fO . .3o 10.52 '1120 
9·fo .34· 0 I I . .37 '11 16 I I. 17 41 . .30 II. 9 '1126 

9·f4 .34· 5 11'45 '11 J8 II • .32 40 . .30 I 1.22 • I 12.3 

9. 52 .3.3 . .30 12. ° '11 14 II. fl fl. 5 12.24- '11 19 
10. I 34·4° 12. 19 '1115 12. 6 4°· 5 1.3. 9 'II 18 
10.15 39' 0 12·.37 '1118 12,.32 f2, ° 1.3. 17 '1120 
10.38 38. 10 12.58 '11 15 12·4.3 41• 25 1.3. f7 '11 19 
10·f5 .39' 5 1.3. 12 '11 16 12.57 f l ·45 14. 12 '11 19 
10.57 38.25 1.3 . .36 '11 1.3 1.3. I I 41,55 14. 24 'I I 18 
11.27 fl,fo 1.3,47 '11 16 1.3.20 42. 25 14·.38 '1 121 
II. f5 .39·.35 1.3. 57 '1114- 1.3'48 41. ° 14. 56 '1122 
12 • .30 f 1·4° 14. 27 '1116 14· 8 40• 35 15. 6 '1124 
12.5.3 f O,25 14·.32 '1118 14· 17 41 . .30 15 • .30 '1 I 20 
12.58 41. 10 15. 2 '11 16 14·.30 fo . .35 15'45 '1121 
1.3. 9 fO·4° 15. 12 '1119 14.42 f2. 15 15.58 'II20 
1.3. 16 .39. 25 15.19 '11 17 14. 59 41.45 18. 8 '112.3 
13.28 fl. 10 15'43 '1120 15. 13 42. 20 18.51 'lUI 
13.58 38.55 16. I I '11 17 15.30 40• 20 19. 21 '1122 
14. 18 41• 5 16. 22 '1122 15,43 39. 30 19. 56 'II 19 
14,.30 fO, 10 17· 0 '1121 16. 16 40. 50 20. 19 '1120 
14. 36 41. 20 17,45 '1120 16.57 .39.45 20 . .35 'II 17 
14. 57 40. 25 18.33 '1125 17,15 f l ·4° 21. f1 'II 15 
15. 8 39' 10 20.37 '1 J2I 17. 31 4°·25 21.58 '111.3 
15. 13 fO. 10 21. 0 '1116 17· 42 38.55 22 . .36 'II 15 
15.23 38.55 22. 13 '1116 18. 9 .39, 5 22·44 '1 II 2 
15.31 4°· 5 22.39 '1114 18. 45 40. 50 22.55 'II 15 
15.58 f l • 25 22.57 '1116 19· 3 39'45 2.3·f3 '11 15 
16. 1 i +0 . .35 23'45 '1117 20. 0 .39' 15 23.59 '111.3 
16.25 42• 0 23.59 '1\18 20. 1.3 .39. 30 
16.3f fI.I5 20,16 40. 5 
16,47 f I·4° 20.27 .39' 5 
17· I fl. 5 20.50 .39,55 
17'48 f o• 50 20.58 .39' 15 

/ 

For the Horizon.tal and Vertical Forces, increasing readings denote increasing forces. 

GREENWICH OBSERVATIONS, 1863. Bb 



(cxciv) INDICATIONS OF THE MAGNETOMETERS 

Nov.20 
h m 

2 I. 22 
21. 31 
21.38 
21. 44 
22. 1 

22. 10 
22'44 
22.53 
23. 6 
23.27 
23.37 
23,46 
23.59 

Western 

Declina

tion. 

o I /I 

20.41,45 
41. 5 
42 • 30 
42 • 30 
44. 35• 
44. 10 
49. 10 
48. 15 
49' 15 
46. 50 
46. 50 
45. 50 
46. 30 

h m h m 

Readings 
of 

Thermo
meters. 

h m 0 o 

---I'~---II----- ------- -------
NOV.21 

O. 0 20. 46. 30 
0.58 45. ° 
1.24 44· 45 
2. II 45.30 
2.18 44.50 
2.43 45. 30 
3. I 43.55 
3.25 43.35 
3.29 44. 5 
4. 3 43. 0 

4· 47 44' 0 
5. 12 43. 10 
5.28 43.50 
5,42 43. 10 
6. 7 44' 0 
6. 13 43.10 
6. 18 43. 45 
6.34 40. 5 
6. 45 3g.50 
7. I 40 • 30 
7. 6 40. 0 
7. 14 4 1 • 20 
7.35 3g.55 
7.42 38.15 
7.53 34. 25 
7.59 35.30 
8.10 33.30 
8.26 32.10 
8.32 30.15 
8,47 33.15 
9. 0 33. 5 
9.25 36.25 
9.43 36. 5 

10.18 38.35 
10.33 36.55 
10.56 .38.30 
II. 3 37'45 
II. 15 38.35 
I 1.42 .35.55 
12.30 .38.50 
12.55 36.15 
13.27 40.10 
13.50 37.50 

Nov.2t Nov. 2 1 Nov. 2 I 

O. 0 '1 I 13 o. 0 '03870 I. 0 54'S 55'6 
O. 2 '1 II 2 2.58 '03500 3. 0 56'257'0 
0.35 'II 16 4.30 '03312 Max. 57'057'4 
0.47 '1 I 16 5.52 '03224 g. 0 55'857'0 
o. 57 '1 I 14 6. 8 '03235 Min. 48 '047'2 
2. 12, 'IlIg 6 {'03225 22 . .35 49'0 49 '0 
2.58 '1117 .29 '034 18 
4. 0 'IlIg 7.52 '03362 
4.59 '1117 8. 0 '03379 
5. 18 '11Ig 8. 24 '03345 
5.31 '1 I 17 I I. 46 .03498 
6. 8 '1118 13.50 '03645 
6.31 '1105 16.50 ·03g55 
6.51 'II 12 20.42 '04049 
6.5g '1 I12 23.22 .04ogo 
7. 10 '1115 (t) 
7.28 '1112 
7.42 '11 15 
7. 55 '1143 
8.31 'III2 
8. 40 '1114 
g. 4 '1log 
9. 16 '11 10 
g • .3o '11 13 
9.44 '11 10 

10.10 '1113 
10. 27 '1 I I I 

10 . .35 '1106 
10.58 ·1112 
II. 9 '1116 
II. 56 '11 13 
12.21 '111g 
12.32 '1116 
12.41 '1117 
13. 0 '11 I I 

13.23 '11 17 
13. 46 '1 I 15 
14· 46 '11 If 
16. 12 '1 120 
17.48 '1123 
Ig. 44 '1126 
21. 5 '1125 

22.37 'II 22 

NOV.21 
h m 

14.45 
15.45 
16'49 
17. 13 
J7· 29 
19. 1 I 
20. 7 
21.20 
21.5g 
22. 18 
23.12 
23.5g 

Westem 

l)eclina

tiona 

o I II 

20.36.30 
41• 55 
40 . 35 
41 • 20 
40• 50 
40. 15 
40. 10 
4°.45 
42. 0 

43. 10 
43. 50 
45• 15 

NOV.21 
h m 

23. 8 
23. 13 
23.29 
23.5g 

'1123 
'1125 
'I123 
'1125 

h m 

Readings 
of 

Thermo
meters. 

b ·m 0 0 

----1-----1-1----1---1-----1-------
Nov.22 

O. 0 20.45. 15 
0.24- 46. 5 
0.45 44. 50 
0.55 46. 0 
I. II 44.35 
I. 22 f5.30 
1.52 43. 10 
2. 0 44. 0 

2. 7 43. 25 
2.15 43.50 
2.23 42.45 
2.51 41.25 
3.37 45. 10 
3,4 2 44. 35 
3.48 45. 10 
4. 8 43. 50 
4. 15 44. 10 
4. 36 42.40 

4.46 44. 10 
5. 5 42. 5 
5. II 42.55 
5.20 42.40 
5.28 44.20 
5,40 41. 15 
5.53 36. 0 
6. 2 38.35 
6. 10 3g. 5 
6.22 40.15 
6.44 40. 30 
6.5g 42.30 
7. II 3g.55 
7.28 40. 5 
7.41 38.20 
7.50 37.40 
8. 0 38. 15 
8. 10 35. 10 
8.18 3g.25 
8,45 3g.50 
g. 4 37· 35 
9.30 3g.30 

10. 2 40. 10 
10.12 41.0 
II. 8 40.35 
11.35 40.55 

Nov.22 
O. 0 
0.21 
0.50 
1.55 
2.22 
2.37 
3. 0 

3. 13 
3,40 

4. 13 
4. 32 
4. 53 
5. I 

5. 17 
5.55 
6. 8 
6. 20 
6.34 
6.56 
7. II 
7. 23 
7. 38 
8. 8 
8017 
8.29 
8,40 

8.59 
10. I 

10. 12 
10.37 
10'46 
10.57 
11.38 
II. 59 
12.45 
12.59 
13. 17 
14. 29 
14. 55 
15.14 
15.25 
15,46 
16. 4-
16. 12 

. Nov.22 
'1125 
,'1127 0.54 
'1122 .3. 9 
'II20 6. 16 
'1123 9.30 
'1120 12.31 
'II20 21.10 
'112.3 22.33 
'1122 23.23 
'1 I 12 
'1117 
'1 I 18 
'1115 
'1119 
'1118 
'1128 
'1120 
'1122 
'1119 
'11 12 
'1116 
'1113 
'1 II7 
'1132 
'1126 
' 1124 
' 1129 
°1123 

'I125 
'1123 
'1125 
' 1124 
' 1127 
°1124 
'1123 

'1125 
' 1124 
' 1124 
°1130 
'1126 
'1128 
' 1124 
'1130 
'1130. 

(t) 
'04105 
'04018 
'03825 
'03732 
'03719 
'03768 
'03793 
'03765 

(t) 

NOv.22 
I. 0 50'0 50 '8 
Max. 51 'g 52'7 
9. 0 51 '852"2 

19. 0 50'851·5 
Min. 49'549'2 

21. 0 50'5 51 '5 

The indicatio~s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are mferred 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. (cxcv) 

05 

~~ 
SQ)"O 05 .S -a] 05 Readings cD 05 .~ -a ~ cD .S -a] e 05 Readings 'Q) '0 .s cD 05 cD 

-5~ ~~ Ei ..c:I'§ Q).c:IC).a ..cI'§ of -CI'~ ..cI'§ e~ ~ ~ -5~ S of ~~ ~.a ~t:I Western C)E-t e~E~ .~8 Thermo- C)E-t Western C)E-t ~Q)t:~ ... ... ~ Thermo-. ~ ~ .; ~.sgt .;~ ~.eg8. ~ ... meters. .~~ .;~ _..cIgt .... ... o Q) ...... ....... meters. 
Declina- ~j Declina- ~~ ~-sg~ ~ ~ 

!~ 
~ §P< 

m~ c... § S I=I~ ~ 0 ,fi .... §P< 1=1- '0 ~'O ~ Q) 0 ~~ I=I~ ~ Q) 0 ~~§~ 
tion. 

~e Q) Q)~ 

~<i 
.. Q)~ Q)~ $~ 

~tl~l ~! o~~E-t ~J .sa WJ ~ E-t ts~ ~~ CSta tion. ~~ o 5 .~ ~~ C5~ ~a ·2! .... 1:: 1 .... ~~ ~i 
.~ ~ ~t:~~ 

Q) ~ 
... .... 

::a 
~ .... )1 ~ ~ ~cS > >-cS ::;: <5~ )1 ~ P<~cS ~ P<~.g c... ~ c... ~ 

o~ 0)1 

Nov.22 NOV.22 Nov.23 Nov.23 
b m 0 I 1/ h m h m h m 0 0 b m 0 J 1/ h m b m h m 0 0 

11.3g 20.41. 15. 16.23 '1135 16.30 20.33.55 14. 53 '11°4 
12.28 3g.30 16.31 '1133 16.48 36.35 15. 25 '1126 
12.56 41. 5 17· 8 '1133 17· 57 4°· 5 15,41 '1126 
13. 20 4°· 0 17. 16 '1130 18.45 41. 20 15.55 '1128 
14· 7 41. 10 17. 38 '112g 20. 0 4°·25 16. 15 '1122 
14·43 41. 5 Ig.32 '1128 20. 9 41. 10 16.34 '111g 
14·47 42.4° 20.45 '1122 20. 17 39. 30 18. 12 '111 2 
IS. I 42.40 21. 9 '1123 20.23 40. 55 18.42 '1114 
15. 18 40. 35 21. 23 '112g 20.32 40 • 5 18.52 '1113 
15.26 4°·20 21.35 ' 1124 20.38 41. 20 19. 58 '1112 
15.2g 41•30 22.30 . '1122 20.46 4°· ° 20. 8 '1115 
16. ° 4°.45 22.58 '1122 21. ° 41. 20 20.15 '1112 
16.15 42. 10 (t) 21. 23 41. 15 20.24 '1116 
16.26 40. 55 21.33 42. 25 20.33 '1114 
16.36 41. 5 22. 12 42. 35 20.39 '11 17 
16.55 39. 35 22.37 42. 55 20.45 '1113 
17. 36 4°' 5 22.48 43;30 20.57 '1117 
18. I2 41. 30 23. ° 45. 10 21. I '1116 
21. 7 41. 10 23.36 46. 5 22.25 '1117 
22. 16 43, 5 23.59 45. 35 22·47 'II IS 
23. 8 45. 30 22.59 '1118 
23.5g 45. 15 23. I I '1117 

---- ---- 23.51 '11 15 
Nov. 23 NOV.23 Nov.z3 No:v.z.3 23.59 '1114 

o. 0 20,45. 15 (t) (t) I. ° 53'6 54'8 -------- ------ ---
0.27 44' 10 0.29 '1125 0.30 '037°5 3. ° 55'8 56'8 NOV.24 NOV.24 Nov.24 NOv.24 
2.21 43. 5 I. 13 '1126 2. 46 '03324 Max. 57'0 57'5 0. ° 20.45. 35 0. ° '1114 0. ° '03422 I. ° 56'4 57'9 
2.38 42. 15 2.23 ' 1124 4.43 '03220 9· ° 56'0 57'3 o~ 12 45. 10 0. 23 '1110 3.23 '031 76 3. ° 57'5 58 '0 
3.55 42• 10 2'43 '1123 

5.39 {'03210 18. ° 54'3 55 '1 0·49 46. 30 0.32 '1 I 13 4. 57 '0314° Max. 58'6 5g'0 

4'48 41• 15 3.56 '1123 '034°5 Min. 53'2 153 '1 I. 6 45. 20 I. 7 '1 I II 6. 15 '03124 g. 0 58 'I 5g'o 
7. 38 3g'4° 4· Ig ' 1124 7.46 '0.331 7 21. 5 54'0 55'0 1.45 45. 55 1.32 '1 I 12 7. 26 '03120 18. ° 57 '1 58'6 

8·43 4°·10 4. 30 '1126 10. 12 '032g8 2.12 44· 5 2. 16 '1 I 10 
8.32 f031.35 Min. 55'4 55'3 

g. 4 41. 15 4·44 '1125 10.46 '0.3320 2.30 44· 5 2.57 '1113 '033g7 21. 0 56'8 58'0 
g.+5 40. 30 6.Z7 ' 1124 II. 20 '03310 3. 3 45,40 3.14 '11 13 I I. 27 '03360 22. 0 57'2 58 '0 

10. 0 38. 0 ••• L 1.57 '03318 3.22 44. 55 3.30 '1108 I 1.45 '03335 23. 0 57'2 58'Q 
10. 8 32.25 7· 27 ' 1124 12.42 ·0.32g5 3.30 45. 10 4. II '11 12 18,41 '03360 
10.30 25.25 8. I '1126 15.28 '0.3325 3.59 44· 5 4. 50 ··ll08 22.33 '03447 
10.48 33.45 8.30 '1123 19·4° '03444 4'46 40. 30 5. 14 '1 III 23.59 '03418 
lIe I 34. 55 8,43 '1126 21.59: '03475 5.55 42. 35 6. 6 '1114 
11.13 32.30 g.13 '1121 23.5g '0.3422 6. 9 43• 0 6.30 '1114 
II. 24 34. 55 g.31 '111g 6.¥ 41. 30 6.58 '11I6 
II. 42 34' 0 9·4° '1120 7· 8 42. 0 7. 35 '1112 
II. 47 34. 55 10. 0 '1115 7. 54 3g.30 7·49 '11 IS 

12. 4 35.15 10. 7 '11Ig 8. ° 3g.50 8. 15 '1107 
12.36 33. 0 10. 13 '1118 8. 13 37. 55 8.26 '1112 
12. 49 30. 10 10.25 'l12g 8.22 33.30 8·44 '1 I 10 
12.57 30.50 10.32 '1128 8.34- 36. 5 8.5g '1110 
13. 7 30·4° 10.41 ' 1129 g. ° 38.30 g. 8 '1106 
13.30 33.50 II. S '11 17 9. 20 36,45 9· 39 '1 I I I 
13.56 33.35 1 I. IS '1 JI9 10. 18 39. 30 10·4° '1115 
14· 4 32.55 11.31 '1114 10.38 39. 30 10.54 '1111 
14. 18 33. 10 I 1.56 ' 1129 10.52 4°.45 II. 13 'II 15 
14. 28 36. 5 12.38 '1117 II. 2 39. 50 II. 18 '1113 
14. 35 36.30 12,55 '1120 II. 16 4°·25 11.32 '1136 

14'47 4 1• 0 13.17 '1 II 4- 11.21 41. 35 I 1.55 '11 16 
15. 4 40' 10 13'44 '1117 11.31 4°· 0 12. 14 '11I6 
15.31 31.4° 14. 29 ' 1104 11.44- 43'40 12.30 '11 12 
16. :2 34. 35 14. 37 '1105 12. II 38.55 13. 0 '1112 

tI 

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

Bh2 



(cxcvi) INDICATIONS OF THE MAGNETOMETERS' 

(l) ~ ~~"d 
~ 

~~"d a3 Readings (l) (l) =~"d 
~ 

=~"d ~ Readings 
.~]~ ~ 

.,.... ....... cu • ';;:g ~ ~ '1""4 CS ~ Q3 

S a 
~~ 

o .... ~ S of .§ .§ S of 
~i 2!~ 

a>..cI ~ $.0 

~E=1 r5E::: $.o1i:2::.a r5~ 
~ ~ = r5~ ~ Ii: t:S 13~ 

Western ~~15f 15~15f! 
Thermo- ~8 Western 13 8 15 t! $.0 ~ Thermo-

.... $.0 .... J,.o .... J,.o .... J,.o meters. ..... $.0 .~ !; ~~o .; .s O~OJ,.o .... J,.o meters. 
~ ~ ~ ~ ...... -5~~ ~ ~ ~~ ~ ~ ..... .;3~~ ~o:Sg~ t~ 
~'O DecIimi- ='0 ~'E g S ~'O 

~ .... g~ s::I'O Declina- ~'O ~ .... § s ~~ ~rJl -a<S=§ ~'S=~ ~ 0 
~.l 

~rJl a>rJl ~~ ~..: ~ .... ~rJl ~rJl t= 0 ~ ~rJl ~~ o • ~ f = J,.o = tion. J,.o s::I 
.~~~8 C5§ ~ '8 ~ ~ tiOll. "'t= .§~~8 ... fJ '~g~E-t J,.o = . ~ 

C!:)~ o~ 'f ~ p, ~~ '6b > fa C!:)~ t!:)~ t!:)~ C!:)~ ~~ >f 
~ 

~ 
~ .... 

~ 
ld .J,.o ~ l:Il~ ~ ~ 

J,.o ~ .... ... . ... 
~ ~ ~ ~~cS > ~>cS ~ .... ~ ~ ~~cS ::a > ~l>cS ~~ o~ o~ o~ 

NOV.24 NOV.24 Nov.25 Nov.25 
b m 0 I /I h m h m h m 0 0 h m 0 I " h m h m h m 0 0 

12.30 20.40. IS 13.22 'JI IS g. 3 20.34. 10 g.37 'Iog7 
13. 12 41. 5 14. 57 '111.3 g.12 4.3·.35 9. 58 '1085 
14. 16 4 1. 20 17. 58 '11 17 g.I8 .32 . .30 10. 12 'Iog4 
15 . .30 42. IS 18. 12 '1 I 16 g.2g 32.55 10. 2.3 'Iog6 

15,47 4.3· 0 Ig. I '1117 9·.38 36 • .35 10.40 'Iogo 
16. I 42. 20 Ig. I I 'II IS g.54 38.50 10.57 'Iog3 
16.53 42. 5 19. 30 'II 17 10. 12 .34· 5 I I. IS 'Iog3 

17· 8 42. IS 20.31 '1 I 10 10. 17 36. 0 I I. 48 '1110 

17.45 4 1. 0 20.45 '11 I I 10.26 35.20 12. 10 '1101 
18. 0 42• 5 2 I. I I '1110 10.36 '37 . .35 12.22 '1100 
18.16 41. 30 21. 24 • I I I I 10.53 36.40 12.30 ' 1097 

19' 4 42. 5 21.46 '1 log II.I2 3g. 15 12.54 '1101 
Ig.I8 41. 10 22.48 '1110 11.30 3g. 5 13.23 '1110 
20. 13 42. 25 23. 8 '1 I 13 12. 8 42. 5 14· Ig ' 1107-
20.32 41. 30 23.37 '1 I 13 12.27 40. 10 14. 32 '1108 
2 I. 7 42. 0 (t> 12.36 41. 5 14. 53 '1118 
21.26 43,40 12.53 40. 50 15. 18 '1 IIg 
21.37 43• 20 13. I 43. 15 16'43 '1 II 1 

*** 13. 8 43.45 17. I I '1110 
22. 26 44. 10 13,47 35.30 17. 30 .'1107 
22·47 46. 25 14. IS 36. 5 18. 16 ' 1107 
22.57 46. 10 14. 53 42. 5 18,45 '1 I I 1 
23.13 48. 30 15. 7 42. 20 18.58 ' 1109 
23.5g 45. 35 IS. 28 40. 5 20. 8 '1 II I 

-------- ------- ------- 15,44 40. 5 20.23 '1110 
Nov.25 Nov.25 Nov.25 Nov.25 16. 2 38.30 20.53 '111 I 

O. 0 20.45. 35 (t) o. 0 '03418 o. 0 57'6 58 '6 16.15 38.10 22. 2 '1106 
0.23 48. 35 o. 4 '1 I 1 I 1.24 '03375 I. 0 58'0 5g '0 16.32 41. 50 23. 0 '1106 

0·47 47· 0 0 . .33 'II 15 1.58 '0.3368 2. 0 58'4 59'5 17. 23 40,25 (t) 
I . .38 44. 50 I. 9 '1103 2'48 '03320 3. 0 58'9 5g'g 18. 2 42• 0 
2. 12 49· 0 1.2g '1102 4. 57 '03255 6. 0 5g'2 60'0 I8.3g 41. 30 
2.2g 49.' 5 2.36 ' 1107 5. 10 '0325g Max. 5g'2 60'0 Ig. 0 42. 0 
2.38 48. 10 2.48 'Iogg 5.3S '03205 g. 0 57'9 58 '8 19'42 40. 35 
3. 5 46. IS 3. 8 '1100 6.33 '031 93 12. 0 56'S 577 20.18 41 • 5 
3.12 44. 55 3.Ig 'log8 7. 30 '03205 18. 0 54'4 557 20.30 40 • 35 
3. Ig 46. 0 3.30 '1103 g. 0 '03260 Min. 53'0 52 '7 20.43 42. 15 
3.26 48. 20 3,42 'Iogl g.38 '03300 2 I. 6 54'0 55'0 22. 6 43. 5 
3.3g 42. 10 3.50 'log6 13. 7 '03415 22. 0 54'0 55'2 22.35 44.40 
3.52 42. 0 4· 8 'log6 13,42 '0,;420 23. 0 54'6 56'0 22.45 44. 25 

4· I 40. 30 4. 15 '1100 14. 53 '03474 23.5g 45,40 

4· 14 43. 25 4. 36 '108g 15.24 '03478 ------- --------
4. 32 40. 35 4'46 ' 1098 2 I. 17: '03806 Nov.26 Nov.26 NOV.26 NOV.26 

4'45 45. 25 5. 6 '1080 23.5g '03783 o. 0 20.45.40 (t) o. 0 '0.378.3 o. 0 55'0 56-3 

4·49 45. 0 5. IS ' "11 18 I. 0 46. 55 0.45 '1112 5. II '03550 I. 0 55'7 57'0 

5. 2 2g. 5 5.38 'IOgI 2. 9 45. 5 I. 5.3 '11 1.3 8. 0 '0.3503 2. 0 56'0 57'0 

5. 24 46. 10 5.54 '1100 3. II 44. 20 2. 9 '1115 12.2g '03537 3. 0 56'0 57'5 

5 . .36 42. 25 6. 7 'Iogg 3,45 43. 5 3. I '11 14 22.21 '0.3784 Max. 56'3 57'5 

5.57 44· 5 6. 27 'II03 4. 30 42. 30 3. 8 '1 I 10 23'49 '037go 9· 0 56'0 57'0 

6. 9 43. 10 7. 13 '1101 6·4.3 41. 35 4. 23 '1log (t) 18. 15 54'0 55'0 

6.46 42. 25 7. 25 'Iog5 8.16 41.40 6,43 '1108 Min. 52'8 52'6 

7. 13 43. 15 7.40 'Iog6 8.58 35.35 7· Ig '1110 21. 0 5.3'7 54 '7 

7. 24 40. 55 7. 52 '1101 g. 0 38. 5 8. 13 '1108 

7. 32 40. 55 7. 59 '1100 9. 16 38'40 8'40 '1105 

7.42 40. 10 8.15 '1103 g.30 40. 0 9· 0 'I log 
8. 6 42. 30 8.28 'log8 g.50 3g . .30 g. 13 '1106 
8.22 41. 10 8.38 '1105 10. 15 3g.50 9. 26 'Ilog 
8.30 3g. 25 g. 0 '1088 10. 27 40. 55 10.17 '1105 
8,40 42. 0 g.23 'logo 10.57 41. 25 11,11 '1105 

The indicatioI?s are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances 
they are lllferred from observations made with the telescope in the ancient manner. The Symbol·· .. denotes that the magnet has 
been gene raIl! in a state of ag~tation. The Symbol (t) denotes that the register has failed bet"~veen the preceding. and following rea~ing~. 
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. (cxcvii) 

.s.a~ . .S-a1 . Readings 
~'l.l"C ~'l.l"C Readings 

~ Qj 'l.l~~ 'l.l ~ ~c;o2;: ~ ~ ~ ';:g ~ ~ ~ .~ '0 ~ cV ~ 

,.cI'§ '5~ ~ ~ ~~ "5~ E~~~ ,.cI J3 of ,.cj.§ ~ ~ g p ,.cj'§ 'l.l~ g ~ S of 
Thermo-

~ .... 
~ 'l.l ~ 1i c;o t:: .... ~ .... Thermo-.sa Eo! Western .~~ c;oE-t Western eE-t eE-\ ~'l.lof! c;o~ 

.~ 1i! .; ... o 'l.l 0 "" .; ~ .; ~ .~ ~ .; ~ 
~ "" ~O'l.l ~0:50~ ~ "" meters. ~ 0 'l.l ~,..I:lO'l.l meters. 
=..!! -... ~~ s=~ ~~ i~§S' .... §P< 

Declina- ~rJ3 Sc,..,=S c,.., § S ~ ..... Declina- s=- ~'O ' .....~ S ~'O 'l.lO 'l.l 0 
~J3 ~~ ~..,l 

'l.l 0 ~J3 ~~ 2;:00 §o~8 'l.lOO ~o 'l.l 2;:00 ~ 0 • 'l.l ~oo ~ • 'l.l 'l.lOO ~~ 
tion. "" ~~ .sa -t ~ E-t 

~ tion. C5~ ~-t~~ .~~~~ ~~ ~~ ~~ ·~5~ "" C-'~ 
. ~ 1>6b C!)~ C!)~ .1=1 .~ 

1:: '" • "" P:lCll 'f:: '" • "" t P<>.E ~bO >", 
~ o ~ ~ ~ ~ ~>cS 'l.l c,..,'" (S~ ~ ~ ~ p<~~ 'l.l 'l.l 

~)1 ::a ~ 
::;a O~ )l >- :::;: ~;:;l 

NOV.26 NOV.26 NOV.28 NOV.28 NOV.28 NOV.28 
II III 0 I /I h m II m;. h m 0 0 II m 0 I /I h m h m h m 0 0 

II. J 2 20.42•30 11.23 'J 107 3.20 20.42. 20 2·44 '1120 7· 29: '03579 Max. 54 '2 55'0 
I J. 54 42. 0 11.57 ' 1107 4· 14 42. 35 3. 0 '1120 14· 2 '04060 9· 0 52 '0 53'7 
12.12 42.45 12. 10 '1110 4.45 42• 5 4· 6 '1118 20.53 '04275 Min. 41 '7 41 '0 
J2·4° 41• 35 12.42 '1106 5'47 42.40 4.43 '1 I 18 23.59 '04340 21. 14 43 '2 45 '0 

13.36 41.45 13.20 '11°7 7· 2 4°·25 5.39 '1115 

14·49 42,25 13,42 ' 1109 7·24 41. 10 8.29 '11 17 
15. 17 42,55 15. 0 '11°7 7'45 40. 10 8,45 '1 1I9 
15,43 42,30 15.21 '11°9 7. 58 40.45 10·44 '1 121 
15.58 44,20 16. 6 '1110 8.31 39. 30 II. 8 '1I24 
i6.29 42,15 16.52 '1114 8. 41 40. 5 12. I I '1122 

17· 0 41•30 17. 37 '1113 11.52 39. 55 12. 49 '1126 
17. 52 42•30 20.30 '1113 17· 4 42. 0 14· 4 '1 I 27 
18. 19 4 J· 30 20.52 '1 III 21. 0 42. 50 15. 2 '1130 
18.55 42. JO 2J.22 ' 11 °9 23. 2 47. 50 16.45 '1131 

19' 4 4 1.45 21·47 '1112 23,48 45. 30 17· 9 '1133 
19. 15 42,40 (t) 23.59 45. 10 17. 33 ' 1134 
20.27 42,20 18.28 . 1132 
20.35 41• 35 20.22 '1133 
20.54 42.40 2 I. 5 '1 128 
21.26 42• 5 21.53 '1130 
22. 8 43• 55 22. 19 '1I3I 
22.23 43. 25 23.59 '1133 
23.59 45. 5 - -------- -----

--- ... --- - -'--------- NOV.29 NOV.29 NOV.29 NOV.29 
NOV.27 NOV.27 NOV.27 Nov.27 o. 0 20.45. 10 O. 0 '1133 o. 0 '04340 I. 0 43 '6 45 'c 

o. 0 20'45, 5 o. 0 'II 15 (t) I. 0 54 '1 55'3 0.31 44. 20 0.58 ' 1134 2.53: '04~66 'Max. 46 '0 47'c 
0.38 46. 25 1.40 '11 18 O. II '0377 8 3. 0 55'0 56'0 0.50 44. 35 1.21 '1I35 7. 20 : '04053 9· 0 45 '7 46 '8 
I. 0 45. 5, 2. I '1120 3. 13 '03715 Max. 55'0 56'0 1.20 43. 35 1.38 ' 1134 12. 0 '04073 18.30 41 '3 42 '3 
1.58 45• 0 2.21 'II 18 7. 34: '03582 9· 0 54'2 55'4 2.28 43. 50 1.56 '1135 12.42 '04078 Min. 39'2 38 '5 
4. 22 42. 30 2.51 'II 17 12. 8 '037 16 18. 0 51 '8 53'0 ~. 9 41• 25 2.29 °1133 13.50 '04140 21. 5 40 '0 4e2 
5.25 4 1. 55 3. 8 'IlIg 16.28 '03925 Min. 50'0 49'5 6.38 43. 5 3.15 '1132 16'45 '04335 
6.26 4 1•55 3.50 '1117 8 {'03960 21. 0 51 '0 52 '0 7. 38 41. 50 3 . .30 '1133 (t) 21. 
7. ,0 42• 15 4· 8 '11 18 '03891 8,47 42. 10 3.39 '1131 21. 5 '04463* 
8.27 41. 10 4. 32 'II 18 2'2.32 '03932 g.50 .3g.20 4. 53 ' 1134 
8.57 4 1. 55 6,44 ' '1119 23.5g '03918 10.26 40. 10 5. 9 '1132 

9. 28 41. 10 7· 7 '1118 10.32 39. 35 5. 17 ' 1134 
16,46 42• 55 8.18 '11 17 II. 8 39. 50 5.42 '1130 
18. 9 42. 15 10.41 '1121 I I. 16 39. 20 7. 12 ' 1127 
18.39 42• 55 13. 4 '1122 1 1.28 3q.55 7. 28 '1I28 

19' 0 42 • 20 16.38 ' 1127 I 1.42 38. 10 7· 41 '1I26 
20. 0 42. 50 17·49 '1126 J 2. 2 43. 50 8.21 ' 1129 
20.46 42. 35 18. I ' 1124 12.lg 45. 10 g. 8 '1I30 
23.37 44. 50 18.23 '1126 12.30 4+ 5 9· 19 ' 1127 

(t) 18.36 '1126 12·44 3g.55 9. 39 '1127 
18. 48 ' 1I27 13. I 37. 10 10. 15 '1132 
19. 12 '1126 13.13 37. 35 10. 25 '1130 
20, 15 '1128 13.22 36.50 10.38 '1132 
21. 2 '11 27 13.36 37· 5 10·47 'J 129 
21.59 . I J 30 13.57 35. 10 10.58 '1130 
22.25 '1128 14. 22 38.35 11.30 '1124 
22.32 '1131 14·47 39. 50 11.51 '1128 
22.59 ' 1127 14. 53 40. 55 J 2. J 7 'I 123 
23.30 '1124 15. 2 39. 50 12.48 '1135 

(t) 15. 15 40• 30 13.15 '1130 
~ ---- 15.23 3g.55 13.30 '1I2g 
Nov.28 NOV.28 NOV.28 NOV.28 15.30 41. 0 13.38 '1130 

(t) (t) o. 0 '03918 I. 0 .52 '0 53'5 15·44 41. 20 13.53 '1125 
0.15 20.44. 10 I. 0 • 1122* 3. I2 '03820 3. 0 53'0 54'6 15.59 40. 15 14. 38 '1131 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
November 2g. The photographic spot of light for the Vertical Force Magnet was off the sheet in the direction of increasing force 

from 16b • 45m• till lb. 26m• on November 30. 



(cxcviii) INDICATIONS OF THE MAGNETOMETERS 

ell 
~Q)~ .~ oS "g • Readings cV a) RQ)pO .S -a ~ a) a) Beadings a$ .;;] ~ ~ ell cP • ... 'OQ)eIl a) 

,.R.§ .§ ,.I:\,§ 
O .. Q) 

,.R'§ ,.I:\.§ .§ ..c:I.§ .§ ,.Q<:)~ of ~~~S 
,J:I ..... of 

~~t~ ~~Q).e Q) E = 
'~ E-4 -5E-t .; E-t ~Q)t:~ .~E-! Thermo- (JE-! -5E-! .~ E-t (J~ ~ .gE-! Thermo-

Western ~]gt .; ... Western o lIS ... ... 

';;g ~.g8~ ~ ~ meters. '; ~ ~Q)8J.o ~ ... ~~~~ ';~ meters. ~;g ~.:§~ I=I~ s:l~ ~.g§~ ~~ 
Declina- = 0 Q) 0 ~'"S§~ ~'O Q)O Declina- ~'O Q) 0 

~~ ~rI1 -ao ~ ~rI1 ~oo ~~ ~~ ~oo ~rI1 -a '"S ~ ~rI.l .-;'"S .~ Q)OO ~~ ~~ 
C!l~ tion. ... ~ ~~~E-! C!l~ .(J ~~E-I ~~ 

Q) C!l= tion. ~~ o~f;l;iE-t ~j ,~ i~E-t CS~ . = ' R 

~i 
.t1, 

Q) ~Q) '5: • J.o E ~ . ~ Q) tI:bD >bO tIS ·a ~ . J.o 't .... > tIS 

~ ~ ~ ~~~ ~ > ~>~ ~ c....t1S c....t1S ~ ~ ~~~ ~ ~>cS ~ O::a O~ ~ O~ 

Nov,2g NOV.29 Nov.30 Nov.30 
h m 0 I 1/ h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

16.22 20.40. 0 14. 54 '1131 8,28 20.38.20 12.30 'JI22 
16 . .30 3g,.35 15,21 ' 1134 8,42 36. IS 12.45 '1122 
17. 37 42 • 50 15·.37 '1134 8.52 37. 25 12.56 '1114 
18. 0 42. 10 15.58 ' 1137 g. 2 35.45 13, 2 '11 18 
18.23 43. 55 16.2.3 ' 1137 9·24 ·35.25 13. 10 'J 116 
I8'49 43. 5 16.53 '1140 9,45 38. 5 13. 17 'JI22 
Ig. 2 43 . .30 17. 38 '113g g.53 38. 0 I3.2g '1122 
Ig.15 42. 50 17. 58 '1142 10. 6 40•35 13,43 ' 1127 
Ig.50 43• 5 18.25 '1140 10. 15 ' 3g . .30 . 14· 6 '1124 
20. 0 42. 30 Ig. 2 '1141 10.26 41. 10 14· 24 . 'JI26 

20·47 42. 10 20.42 'II3g 10 . .32 40. 5 14. 37 '1121 
21. 8 42. 30 20.48 '1140 10.41 37. 55 15. 12 '1135 
21.41 45,15 21. 8 ' 1137 II. 7 34. IS 15.21 'I12g 
22, 9 44. 55 22. 8 '1140 I 1.22 35.30 15.31 'I12g-
22.38 47· 0 22.58 '1133 I J • .30 35. 0 15,42 '1132 
22.56 46. 10 23. 9 ' 1134 I 1.38 32.40 16. 9 '1128 
23. Ig 48. 10 23.53 '1127 II. 46 32. 15 17· 14 'I12g 
23.34 46. 5 23.5g 'I12g I J, 54 .36'45 17. 32 '1136 
23.5g 46. 30 12. 7 41. 20 17·44 '1132 

---- 12.24 37'45 17. 50 '113.3 
Nov. 30 Nov. 30 Nov.30 Nov.30 12.45 37· 5 18.13 ' 1127 

o. 0 20,46 . .30 o. 0 'l12g (t) I. 0 43 '0 44'0 12.57 35.45 18.38 '1131 
0.37 48. 5 0.24 '1132 I. 0 '04357'kr 3. 0 45 '0 47 ·0 13. 6 .37. 20 Ig.I5 ' 1124 
I. 2 46.40 0.36 '1129 I. 26 '°4300 Max. 46 '5 48 -5 13.24 34.45 19·24 '11 27 
1.25 45. 10 I. 2 '1123 .3. ° '04160 9· ° 45 '5 46 '5 13.58 37. 55 20. ° 'J 128 

1.3g 46. 15 (t) 4· 14 '03gg2 18. ° 41 '2 42 '4 14· II 36. 5 20.36 '1104 
I. 45 45.40 2.43 '11 16 7· 3 '03758 Min. 4°'2 .3g·6 14. 16 38. ° 2°'42 '1106 
2. 2 47. 25 2.58 '11 14 7·.30 '03758 21. 0 41 '0 42 '0 14. 23 37. 50 20.50 '11°4 
2.22 47. 30 3. 13 '1115 8.Ig '03720 14'46 55.35 21.2g '1121 
2.42 50. 10 3.40 'log8 g.51 '03710 15.25 3g. IS 22, 2 ' 1127 
2.53 4g· 2O 3'47 '1101 II. I '03683 15.34 3g.30 22.45 '1126 
.3. 8 4g·4° 4· ° 'log8 I I. 2 I '036g7 15,49 42. 10 22.48 ' 1127 
.3. 14 48'45 4. 18 '1102 II.¥ '03675 16. I 41.4° 23,36 ' 1107 
3.24 49· 5 4. 37 'log7 12. 0 '036g6 16.14 42. 0 23,43 'II I 1 
.3.34 48 . 0 5, I '1112 12. 18 '03685 16.32 44· 5 23·49 '1105 

3.46 50.15 5.35 '1103 14·4° '0389° 16.37 43'4° 23.55 '1108 
.3.53 49. 20 5.51 'Iog8 I5.Ig '03878 16.57 47. 15 23.5g '1105 

4. 17 49. 20 6.21 '11°7 22. 8: '04364 17· .3 46. 20 

4. 37 43. 0 6.30 'II 18 23.59 '°4256 17· 27 48. 25 

4. 52 41. 55 6.48 ' 1107 17. 34 48. 0 

5. 5 43, 0 6.56 ' 11 °7 17· 49 44. "5 
5. II 41. 20 7·16 '1088 18. 0 44' 10 
5.22 4°·20 7·.36 'Iog8 18. 10 46• 5 

5.24 41, 10 7·44 '1101 18.13 45. 20 

5.33 4 1. 25 7. 55 'I log 18,30 46. 35 

5,42 40. 10 8. 6 '1106 18.52 46. 55 

5.57 42.45 8.28 '1106 18.56 47. 30 
6. 3 41. 50 8·.37 '1105 J9·17 46. 25 
6.12 41. 25 9· 29 '1108 19· 27 47. 15 
6.18 3g·4° 9. 53 '1118 19. 38 46. 5 
6.34 43,30 9. 59 '1117 19. 52 45. 5 
6.45 4°·25 10.25 '1128 20. 4 47· 5 
6.57 38.30 10.30 ' 1127 20.40 45. 30 

7· 19 2g.35 10.53 '113o 20.45 46. ° 
7. 38 36. ° II. 8 'J 127 20.56 44. 10 
7. 54 .3g. 5 11.31 '1144 2 I. 15 47· 5 
8. 2 .37. 30 I I. 46 '1130 21.23 46• 0 
8. 16 .37. 30 12. 8 'J 148 21.51 44. 35 

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. 



A.T THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1863. (cxcix) 

~ as .a.a] as as s:lq)'O as Readings as as s:lq)'O a> s:lq)~ 
~ Readings .~ '0 ~ f ';;:g ~ ~ ..... 'O~ ~ 

.§ ~~ c:> ... -5~ q)~ ~ cs .§ of "5~ .c:'~ .§ q)..c:l ~ cs .c: .§ of 
-5~ 1E-4 ~~q)B f:!~t:~ -58 'fhermo-

e~q)B '58 ~~t:~ .~~ Thermo-
Western ~Q)~e Western c:> oQ)t:oS 

.~ ,.. .;~ . ~~ o Q) 0 ... ..... ... .;~ ";] ~-S 0 fil ........ o q) 0 '"' ~ ,.. ~c:>Q) ~..c:lC:>q) 
t~ meters. ~ ~ ~-S~~ meters. 

~~ S:~S' "'s:I~ ~ ~ ~ s:I ~ 
Declina- s:I 0 ~ 0 ~egcs~ s:I 0 Declina- S 0 ~c,., cs S s:I'O _"gcsS e~ ~Ul ~O~~ ~Ul ~Ul ~...s ~...s ~Ul Q)Ul s:I 0 Q) ~Ul 

~fIJ~~ ~i ~~ c$~ tion. cs; .~5~8 '"'~ p:j~ 
~ 

~~ tion. ~J ~i~8 '"'~ t!)~ 

:.; . ~ .,.. ~J 1:: ~ .... ~~ p:~ Q) 't: .... ~~ '€~ .... Q) p:jtb >~ 
)1 ~ ~~cS ~ p.,>cS ~ ~~ 

.... ~ )1 = p.,~cg ~ ~>cS ~ c,., oS· 

O~ O~ O~ 

Nov.30 Dec. I Dec. I 
h m 0 I " h m h m b m 0 0 h m 0 I II h m h m b m 0 0 

22~32 20'44. 30 10.57 20.38.30 14. 18 ' 1104 
22·49 46. 25 11.27 35. 5 14. 32 '1103 
2.3. 0 45,40 11.52 51. 0 14. 52 '1116 
23. 7 47· 0 12. 13 .p.35 IS. 10 '1114 
23. 18 45. 55 12.26 43. 55 15.22 '1119 
23.26 46. 35 12.34 42. 10 15.36 '1122 
23.37 45. 15 12.38 40. 30 15,44 '1121 
23,42 46. 5 13. 3 40. 25 15.48 '1112 
23,48 44. 25 13.21 45. 5 15.56 '1116 
23.59 44. 10 13.43 42. 15 16.30 '1110 

---- - ---- ------- 13.52 42.45 16.58 41121 
Dec. I Dec. I Dec. I Dec.1 14· 2 42. 0 17. 13 '1117 

o. 0 20.44. 10 O. 0 '1105 o. 0 '04256 Min. 43 '0 44'0 14. 21 45. IS 17.42 'Il15 
O. 8 43. 30 o. IS '1117 2.55 '03g62 I. 0 44'0 45 '0 14. 30 47.45 17. 53 '1116 
0.12 45• 5 0.38 '11 17 5.50 '03566 3. 0 46 '0 47'0 14'47 48. 25 17· 59 '1 I I I 
0.26 43. 0 0·47 '1120 I I. I '03455 Max. 49'6 50'0 15. 0 47. 15 18. 5 '11 14 
0.32 44. 50 I. 21 '1110 11.33 '03460 g. 0 49'0 50'0 15.26 41. 50 *** 
0.40 44· 0 I. 40 '1 III 12. 16 '033g5 18.15 50'7 51 '6 15'44 40. 25 18,42 '11 15 
I. 0 47. 50 2. 10 '1114- 13. 8 '03404 Min. 49'7 49"7 15,48 41. 30 18.55 . I I I I 
I, 14 46. 15 2.30 '1106 14.40 '03370 21. 0 50'2 51 '4 15.53 38.30 Ig. 0 '1115 
1.22 47· 0 2·44 '1114 15. 7 '03340 22. 0 51 '0 52'0 16. 0 3g.30 Ig. 7 '11 12 
2. I 43. 30 3.30 '1100 19. 54 '03391 23. 0 51 '0 52 '0 (t) Ig.15 '11 14 
2. II 44. 10 . 3'46 '1108 23.59 '03372 Max.~ 51 '6 52 ,5 18.28 43. 0 Ig.31 '1112 
2.37 37. 30 4. 26 '1117 18,42 43. IS Ig.39 'II 15 
2.45 38.25 4.40 '11 12 18,45 43,45 19.43 '1 I 10 
2.58 37. 35 5.24 'II20 18.54 43. 10 19·47 'II 14 
3. 2 38,40 5.55 'U 18 18.57 42• 5 Ig.54 'II IS 
3. II 37. 25 6.17 'J 118 Ig. 1 43. 10 20. 0 ' 1107 
3.18 37. 10 6.41 '1114 Ig.17 43. IS 20, 8 '1116 
3.30 35. 15 6.54 '1 Il5 Ig.33 42. 30 20.28 'II 16 
3,43 38. 5 7. 13 '1104 19'41 43. 30 20.40 '1 I 10 
3.51 37. 55 7. 38 'Il13 19'45 42. 30 20.48 '1116 
4. 11 41. 30 7. 55 '111 I Ig.57 44· 0 21.51 ' 1107 
4· 17 41. 20 8. 2 '1112 20. 0 41. 50 22. 14 'I I I I 
4. 31 43. 30 8.25 '1101 20. 8 43. 30 22.25 '1105 
4. 51 44· 5 8. 41 '1115 20.2g 44· 0 22.37 '1108 
5.10 43• 5 8.55 '1120 20.34 42. 35 22.5g '1100 
5,46 42• 35 g. 6 '1113 21. 2 45• 10 23. 15 '1108 
6. 2 42• 55 g.lg '1 log 2 I. 35 44. 25 23.24 '1101 
6.29 42. 5 g.28 '1113 21.53 45. 0 23.38 'log7 
6. 41 43. 10 9·4I '1105 22. 2 46• 20 (t) 
6'49 42,10 9. 55 'log8 22.21 45. 55 
6.56 ,11-2. 0 10. 5 ' 1104 22.33 48• 25 
7· 3 .. "40. 15 10. 10 '1103 22.52 48. 5 
7,17 40• 5 10.39 '1121 22.57 46• 35 
7. 26 41. 0 I I. 9 '11 09 23. 14 51. 0 
7. 37 3g. 5 11.20 'log8 23.21 4g· 5 
8. 0 30.25 11.33 '1103 23.24 4g· 35 
8.17 34· 0 11,43 '1118 23.34- 47. 35 
8.30 31.25 I 1.50 '1111 23.59 49. 30 
g. 0 35.55 u. 0 '1114 - ---
g. 8 32.50 12.14 '1123 Dec. 2 Dec. 2 Dec.2 Dec. 2 
g.20 36. 5 12.37 '1 log O. 0 20. 4g. 30 (t) o. 0 '03372 o. 0 51 '6 52 '5 
g.36 36.30 12.43 '1114 0.34 42. 55 o. 9 'logI 0.27 '03363 I. 0 52 '3 53'4 
9'45 36. 0 12.5g '11 07 0.43 43. 15 0.23 '1082 I. 8 '03370 ~. 0 53'0 54.2 

10. S 36.45 13. 10 'I III 0.53 41.400 0.37 01084 2. 15 '03336 3. 0 53'3 54'6 
10.23 35.30 13.25 "1108 0.57 42. 15 I. 8 '1106 2·49 ·03335 

Max" r3"9 54'6 
10.45 3g. 0 14' 0 'I1I2 I I. 0 41. 25 1.27 '1108 3,13 '03324 6. 0 53'0 53 '7 

For the Hori!ontal and Vertical Forces, increasing rea.dings denote increasing forces. 



(c~) INDICATIONS OF THE MAGNETOMETERS 

Dec. 2 
b m 
I. 38 
I. 48 
1.58 
2. 18 
2 . .36 
2·47 
.3. 0 

3. 3 
3.32 
3.57 
4. 8 
4. 12 
4. 22 

4. 3.3 
4'42 

4. 59 
5. 7 
5. 15 
5. 18 
5.26 
5.38 
5'47 
5.55 
6. 3 
6. 9 
6. 13 
6,42 

6,47 
6.53 
7· 4 
7. 13 
7. 30 
7. 37 
7· 41 
7.45 
7. 52 
8. 7 
8. 15 
8. 21 
8.37 
8.57 
9. II 
9. 32 
9.43 
9·50 
9·58 

10. 29 
10.59 
II. 7 
I I. 14 
I J. 18 
I I. 26 
11.30 
11.53 
12. 2 

12.30 
12.43 
12·47 

Western 

Declina

tion. 

o I n 
20'46. 5 

45. 10 
45. 25 
42. 10 
35.55 
42. 0 

41. 0 

41 • 50 
37. 55 
40 ,45 
38.35 
39' 5 
37. 0 

39.45 
37. 5 
44. 0 

4 2 • 55 
43'45 
40. 20 
38.55 
25.30 
40. 10 
39. 30 
42. 15 
41 • 20 
42 • 30 
26. 15 
30.20 
30. 15 
38.50 
38. 5 
42. 5 
41. 25 
42. 15 
41. 10 
40. 15 
33.55 
38. 10 
37.45 
42 • 55 
36.50 
38.35 
36.30 
37·30 
37. 5 
37·25 
41.45 
38. 10 

Dec. 2 
h m 
I. 45 
I. 54 
2. 5 
2.25 
2.45 
3.23 
3.33 
3,48 
3.55 
4· 9 
4. 13 
4. 20 
4. 38 
4·44-
4·53 
5. 9 
5. 19 
5.23 
5.28 
5.39 
5'48 
5.56 
6. 13 
6. 17 
6.27 
6.34 
6,45 
6.55 
7. 0 

7. 12 
7. 22 
8. 2 
8. 16 
8. 19 
8.28 
8'45 
g. 3 
9. 10 
g.28 
g.38 
9'49 

10. 18 
10.39 
10.57 
II. 4 
I J. 13 
II.31 
I 1.50 

41. 0 12. 0 

40. 15 12. 14 
43• 0 12.34 
43. 15 12. 51 
45.20 13. 6 
39. 35 13. 25 
43. 30 13.37 
41• 0 13. 47 
38.50 14. 0 
39. 0 14. 16 

'1104-
'1106 
'1106 
'1086 
'1105 
' 1093 
' 1096 
' 1089 
' 1092 

' 1076 
' 1078 
' 1076 
' 1093 
'1082 
' 1087 
' 1078 
'1083 
'1080 
'1085 
' 1072 

'1114 
'1106 
'1101 
'1103 
' 1097 
'1°99 
'II21 
"1118 
'1 126 
'1113 
'II 16 
' 1097 
'1118 
'1117 
'1119 
' 1094 
'1106 
' 1107 
' 1099 
'1102 
' 1099 
'1105 
'11 17 
'1113 
'1113 
'1106 
'1114-
'1108 
'1 II3 
• J I 13 
'J 120 
'1108 
'111 I 
'J 106 
'1110 
'J 107 
'J 109 
' 1107 

Dec. 2 
h Dl 

4. 8 
5,47 
6. 22 
6.53 
7. 8 
7. 56 

10. 18 
I 1.42 
16. 15 
19. 39: 
23.59 

'03318 
'03340 

'03310 
'0331 7 
'03300 
'03300 
'03453 
'03473 
'03878 
'0404-4 
'03804 

Dec. 2 

Readings 
of 

Thermo
meters. 

h moo 
9. 0 5 I '2 53 '0 

12. 0 4-9'550'6 
Min. 47'046'0 

19· 0 48'0 49 '0 
2 I. 0 4-9'0 50 '0 
22.049'250'5 
23. 0 4-9'7 5 I '0 

Dec. 2 
b m 

12.59 
13.14-
13.22 
13.34-
13.53 
14 .. 0 

14. 16 
14· 27 
14.45 
15. 0 

15.15 
15. 18 
15.30 
15.38 
15.50 
16. I 

16.28 
17. I 

17 . .30 
17. 37 
18. 0 

18. 13 
18.24 
18.32 
18.45 
18.57 
19. I I 

19. 22 

19. 33 

Western 

Declina

tion. 

o I II 

20.37. 55 
39. 55 
39. 25 
42.40 

43,45 
45. 0 

44. 30 
44. 35 
41• 25 
44. 30 
44. 15 
45. 20 
44. 30 
46. 0 

44. 20 
45. 35 
46. 0 

50,45 
46. 0 

47. 0 

43. 35 
44. 30 
44. 0 

44,45 
43. 20 
45. 10 
44. 25 
44.40 
43. 35 

*** 
44. 30 
43. 55 
43. 25 
44-. 35 
42 • 35 
44. 5 
44. 55 
44. 5 
44. 30 
47. 30 
45. 30 
48. 25 
46,40 

46. 35 

Dec. 2 
h m 

14. 33 
14. 55 
15. 15 
15.30 
15.42 
15.52 
16.14 
16.23 
16.31 
17. 0 

17. 10 
17. 33 
17· 42 
18.37 
IS'44 
18.57 
IS. 59 
Ig. 7 
19·27 
19. 55 
20. 12 
20.31 
20.50 
2 I. 6 
21. 10 
21.31 
21·45 
21.53 
22. 0 
22.20 
22.31 
22.52 
23.24 
23.5g 

'1 I 12 

'1112 
'IIOS 
'1111 
• J lit 

"I J07 
'J 115 
'J 109 
'J log 
'11 17 
'1118 
'1120 
' 1124 
'1120"" 

'11 17 
' 1124 
'1121 
'1125 
' 1124 
'1116 
'1117 
'11 12 
'J I13 
' 1104 
'J 110 
'11tO 
·tl 12 
'J log 
'1113 
'JIOS 
'J 104 
'J 105 
' 1104 
'1108 

h m h m 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~Sb;>tb 
~~ O~ 

o o 

20. 3 
20. 13 
20.38 
20.55 
21. 0 

21. 2 
21.26 
21.39 
21.55 
22. 13 
22.18 
23.31 
23.52 
23.59 ___ '---... -1--- ---.- ---1----1·-------
Dec. 3 
o. 0 20. 46. 35 
o. 16 46.55 
0.40 49. 5 

I. 0 

I. 53 
2.37 

3.33 
3.54 
4. 16 
4. 27 

*** 
4S. 35 
43. 55 
42 • 15 

*** 
42. 5 
40. 50 
32.45 
31. 55 

Dec. 3 
o. 0 

0.10 

0.50 
J. 0 

1.31 
2. 8 
2.27 
3. 0 

3. 17 
3.38 
3.54 

"1I0S 
'1110 
(t) 

'1116 
'1114 
'11 16 
'1106 
'log8 
"II 12 
'IIOS 
"1110 
'11 0 7 

Dec.3 
O. 0 

4. 23 
5'47 
7. 38 
g.59 

II. 4 
I I. 38 
12. 6 
12.52 
13.31 
16.3g 
19·43 

'0380.04-
'03504 
'03500 
'03570 
'03762 
'03818 
'03877 
'03885 
'03957 
'03980 
'04280 
'04333 

(t) 

Dec. 3 
o. 0 50'251'2 
I. 0 50.852'0 
3.051,]52·S 
Max. 52'352'8 
g. 0 48 '549-5 

18.30 +3'04+-5 
Min. 41'140"2 

2 I • 5 42'0 43 '0 

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 trom 
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. 
December 3. The photographic trace of the Vertical Force Magnet was oft'the sheet in the direction of increasing force from 19b• 43m

• until 2h. 28
m

• on December 4· 



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

" dCl)"r:::I dCU"r:::l I Readings Qi ~ ."''0 ~ ~ Qi 'M c; ~ f Qi Qi 4i .5.a 1l . Qi .S.a] i GS Readings 

~.§ a CU..d ~ "'" ~.§ cu~ ~ ::s ~.§ , of ~.§ ... a CU..d~~ ~.§ = of 
Western -5e:i ~~t.s ~~""'1i1 Thermo- ]tQ e~~.s ~i ~.s j~ Thermo-.~8 ~ cu 0 f ~8 

"'" cu ~ "'" 
~8 .~8 Western ~~g~ .~ E-i 8 cu t e 

=~ 
.; ~ ~CI)CU .... "'" ~~~CU .; "'" meters. ~ "'" ~ "'" ~ "'" ~-sg~ ~ "'" meters. Declina- .... +>d~ ~.!! +>d~ = a:s = CI5 ..... +>d~ d CI5 = CI5 ~o !ieo..::sS _~::s~ =~ ~o Declina- ~o $ eo.. ::s a . ~~ -<s§s ~o cu 0 cuO cu 0 

foo tion. 2:: 00 § ~ .~ 2:: 00 
~UJ~8 2:: 00 ~~ ~~ "",w. "",rn = 0 cu d • cu "",00 

'" i /'" .,; O~ o~ .~ t:~ "'" o~ 'f 1:: • "'" o~ ~~ . = C!)= tion. 0= ~~~8 O~ .~~~8 0= =~>&b ~ a~cS ~~ ~ CI5 .~ a.=.B 1:: "'" • "'" CI5 
cu cu 

~ > a.~~ cu .... a:s ~ 
cu cu > a~~ ~ eo.. CI5 .... d ::a ~ )1 O~ C;~ ~ I:ti ~ ~ O~ O~ 

"-----. 

I I 

I 
Dec. 3 Dec. 3 Dec. 3 Dec. 3 Dec. 3 

h m 0 I II h m h m h m 0 0 h m () I II h m h m h m 0 0 

4.41 20.3g. 0 4. 10 'log3 2 I. 0 '04449* 22. 8 20.44. 25 18,43 · I I I 9 
5. 0 43. 25 4· 14 'log6 22.14 47. 25 Ig. 2 ' 1124 I 
5.10 42. 35 4. 24 '108g 22.20 46 . .30 Ig. 17 '11Ig 
5.24 35. 0 4. 53 'I I I I 22.25 47. 35 20. 7 · I Il I 
5. 41 35.25 5. 9 '1 110· 22.38 45. 10 20.22 '1105 
5,48 33.55 5.26 '1101 22.51 46.25 20.34 '1106 
6. 7 37. 50 5.36 '1102 23. 8 44'40 20.40 '110.3 
6.3f 40. 20 5.46 'log7 23. 14 46. 5 20.4.5 '1log 
7. 15 3g . .30 5.55 'log7 23.5g 47. 15 20.54 '1106 
7. 38 3.3.45 6. 8 '1106 21. 6 ' 1107 
7. 5.3 .35. IS 6. 28 '1114 2 I. 31 '1103 
8. 8 3g. 5 6·4.3 '1 I 12 21.45 '1106 
8.27 34.45 6.54- '11 14 22. 0 '1106 
8,42 37· 0 7· 9 '1106 22. 8 'Iogg 

I 8.51 36. 5 7. 3.3 '110.3 22. IS '1 1I8 
g. 2 37· 5 8. I '1 1I6 22.22 '11 If 
g.16 3f' 0 8.25 '1105 22. 26 '1 120 
g.34 3g.25 8·.3f '1105 22.36 '1 I I I 

9·45 38.35 8.40 '1108 22.46 '1 I 17 
10. I I 41. 5 8.58 'log6 *** 
10.46 40. 5 g. 16 '1100 23. 8 '1 I 12 
II. 0 41. 0 g . .32 '1 I IS 23.12 '1120 
11.1.3 40. 0 9·46 '1 104 2.3. IS '1 1I6 
11.28 4 2. 0 g.57 • I I I I (t) 
II. 43 45. IS 10. 18 · I I 12 ---- --------------
12.36 3g. 0 10.2g '11 Ig Dec. 4 Dec. 4 Dec. 4 Dec. 4 
12.52 42. 0 10.43 '11 17 O. 0 20.47. 15 (t) (t) I. 0 43 '9 45 '0 
13.38 38.30 10.56 'J 123 o. 16 47. 50 0.15 '11 15 I. 0 '04422* 3. 0 46 '6 48 '0 
13·4-4 38.55 II. 9 '11 17 0.30 47. 25 o. 2g '1106 2.28 '04315 6. 0 48 '3 49'0 
14· 0 36. 5 11.25 '11 17 0.38 47. 55 0·44 '1 log 3. 13 '04166 Max. 50'0 50'4 
14. 28 40. 30 I I. 42 '1125 I. 0 45. 0 I. I '1108 5.27: '03740 g. 0 48 '1 49'0 
14. 37 3g.4° 12. 6 '1 I17 1.22 46. 5 I. 2 I '11 14 10.21 '03513 Min. 47'6 47'4 
14·47 3g·45 12 .. 17 '1 I 14 2. 13 34. 10 (t) 12.38 '034g8 18. 0 48 '2 49'2 
14. 58 41. 0 12.30 '1115 2.42 41•55 I. 5g '1108 14· 14 '03470 21. 0 48 '8 49' 8 
IS. 18 3g. 0 12·49 ' 1127 2.46 4 1. 30 2. 17 '1105 16'43 '03478 
15.31 40. 10 13. 8 'l12g 2.52 42. 55 2.36 '1106 22. 13 '03430 
16. I 41. 0 13.23 '1128 2.5g 42. 0 2.45 ' 1107 23.5g '03400 
16. 17 43. 5 13.40 '11 16 3. 7 43. 50 .3. 0 '1I05 
16.38 43.40 13.50 '1I 15 3. 13 4 2 . 55 3. 10 '1105 
I6'49 45. 0 14· 8 '1121 3. 15 4.3·25 3.30 'IIog 
17· 27 42. 50 14.40 '1 I J I .3.22 41. 30 3,46 '1I01 
17. 53 46. 0 14. 53 'I1 13 3.38 45. 0 4. 18 '1113 
18. 15 45. 35 15. 13 '1114 4· 4 43. 30 4· 2g · I I I I 
18.23 46. 35 15.28 · I I I I 4. 15 42. 30 5. 12 'II 15 
18.30 46. 5 15,42 'II 13 4. 23 43. IS 5.28 '11I2 
18. 42 48. IS 15.58 'II 18 5. 4 42.45 5'43 '1 II 2 
Ig. 3 4g. 10 16.1.3 '11 Ig 5.22 43. 30 5.58 '1 I 18 
Ig.56 44. 50 16. 23 '11 17 5·47 40. 5 6. 18 '1116 
20. 6 45. 20 16.34 '11 17 6. 0 41. 25 6.33 '1 I I I 
20.3g 44. 35 16.43 '112 I 6.23 40. 0 6.53 '1120 

20'46 46. 50 17· 0 '11 16 6.38 .38. 5 7. 1I '11 15 
20.5g 47. 35 17. I I '1 Jl6 7. 13 40. 55 7. 38 '1 I If 
21. 6 4g· 35 17. 26 'J 124 7. 27 3g.55 7. 56 '1122 
21.24 4g· 5 17.40 'II 18 7·47 34. 10 8,45 '11 I2 

21. 31 50. 0 17. 56 'II J3 8. 3 34. 10 g. 7 '1 I 14 
21.41 4g· 30 18. 18 'II 16 8.30 38. 5 9·27 '1 I 12 
21. 52 50. 0 18.26 '11 15 8,42 38.55 g.33 '1 1I3 
22. I 48. 30 18.38 'Jl22 g. 0 37. 25 10.22 '1108 

-.. ---

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

GREENWICH OBSERVATIONS, 1863. 
Cc 



(ceii) 

Western 

Declina

tion. 

INDICATIONS OF THE MAGNETOMETERS 

Readings 
of 

Thermo
meters. 

Western 

Declina

tion. 

Dec. 4 Dec· 4 Dec. 5 Dec. 5 Dec. 5 
h m h mOl /I h m h m h moo h mol " h m 

g.33 20. 3g. 40 II. 9 '1116 2. 22. 20.3g. 5 2.36 '1102 8 5 
10. 8 40. 0 I I. 16 '1113 2.28 3g.40 3. 8 '1108 ·4 
10. Ig 
10.31 
10·44 
10.58 
I I. 12 
I I. 45 
12. 6 
12.35 
12.43 
12.50 
13. I 

13. IS 
13. 27 
13.54 
14· 14 
14. 37 
14. 55 
15. 3 
15. 16 
15,44 
15.51 
16. 3 
16. 13 
16.33 
16.52 
17· I 

17. 23 
17. 30 
17.43 
18. 13 
18.48 
Ig. JO 
Jg.31 
19· 39 
20. 0 

20. 13 
20.55 
21. 6 
21. 33 
22. 3 
22. 15 
22.25 

41 . 0 I I. 43 . I I I 2 2. 31 41. 45 3. I 5 . I 106 
3g.30 12. 2 '1117 2.3g 41. 5 3.37 'II08 
40,1012.28 '1116 13.2: 43.303.53 '1106 
3g.15 13. 3 '1122 3.37 41.55 4.38 '1115 
4 1. 55 13.13 '1I1g 3.55 38.55 4.57 '1112 
41. IS 13.34 '1126 + 1 3g.20 6. IS '1113 
42. 5 14.38 '1114 4. 11 38.30 6'49 '1111 
42. 0 IS. 4 '1117 4· 32 40. 55 7. 3 '1105 
43. 10 IS. 13 '1 I 16 4· 38 40. 0 7· 27 '1108 
45. 0 15.24 '1 I Ig 4· 58 3g. 5 7.32 ' 1107 
44.10 15.31 '1117 5.12 4 1. 0 7· 54 '1112 
4 1. 35 15.41 '1120 S. IS 40.10 8.35 '1111. 
41. 25 IS. 49 '1 IIg 5. 46 41. So 8. 43 '1108 
45. 0 16. 3 . I I 18 6. 23 41. 35 8. 53 '1 log 
42.30 16.24 '1122 6.38 4 1. 0 g. 8 ' 1107 
42. 0 17. 0 '1116 6'46 41.35 g.30 '1117 
42.2017.10 '1121 7.2 38.0 9'40 '1117 
40.15 17.37 '1117 7.23 40. 5 g.SI '1120 
41. 40 17. 45 '1120 7· 47 38.20 10.37 '1105 
40.45 18.47 '1120 7· 54 3g. 0 10. 45 '1105 
41. 20 Ig. 14 '1 IIg 8. 0 38.25 I I. 7 'IIOI 
40.40 Ig.2g '11Ig 8. II 38.45 I I. 23 ' 1104 
41.Solg.SS '1107 8.38: 40.5011.52 ' 1107 
41. 25 20. IS '1105 g. 5 38.35 12. 3 ' 1104 
42. 5 20.51 '1 116 9.27 34. 0 12. IS '1106 
43.50 21.6 'III6 9.4I 34.512.37 '1105 
43.2521.24 '1114 10.10 37.30 13.8 '1105 
4 2. 20 22. 24 '1107 10.30 35.35 13.23 ' 1107 
43. 10 22.38 '1 I 12 10.57 3g.45 13.36 ' 1107 
42.1023.0 '1127 I 11.14 3g.S513·47 ' 1104 
43.35 23.lg '11 16 I I. 27 41. 45 14. IS '111 I 
4 2.45 23.40 '1111 11.51 3g.15 14.46 '1112 
43.10 23.Sg '1110 12.17 3g.So 15.12 'IIIO 
44. 30 12.30 38. So 15.55 'I1 10 
44. 40 13. I 2 3g. 30 16. 13 . II 04 
46. 55 13. 28 43. 0 16.22 '1105 
46 . 55 13.37 42.25 16.30 '1103 
46. 0 13. So 43.55 17. 8 '1 110 
46,40 14.12 42.5 17.15 '1110 
44. 35 14.20 42.30 18.0 '1121 
44.40 14· 49 41. 10 18.15 '1120 
43. 10 14. 56 4 2. 0 18.37 'II07 

*** I IS. 3 41. 25 18.55 '1100 
22. So 43,40 I 15.15 42. 45 Ig.I3 'I100 
23.25 47.55 i I I~. 26 42. 5 Ig.24 '11 10 

~~: ~~ !~: ~~ __ 1 __ 1 ~6: 4! !~: I~ ~i: ~~ :~ ~:! -------- --- --_.- I I [6. 9 42 • 25 2[. [8 ·11 [3 

~~("05 20.45. 10 ~~c·oS '1110 ~~c·oS '03400 ~~c.~S 51 '052 '0

1 

;~: ~~ !1:;~ ~~: 3~ :; ~;: 
0.13 45. 5 o. 7 '1110 3 {'03364 3. 0 52 '2 153'4 16,45 45. 5 22.30 ' 1104 
0.57 44. IS (t)· 0 '03425 Max. 53'1 54 '01 16.58 44· 40 (t) 
I. 9 46.10 I. 0 '1106* {'03335 g. 0 53'054 '0/ 17. 9 43,45 23. 0 '1102 

IS. 0 

17· 7 
18.3g 
Ig- 23 
20.3g 
23.Sg 

{
'03260 
'03470 

'03310 
'03304 
'03328 
'03367 
'03410 
'036 II 

m 

Readings 
of 

Thermo .. 
meters. 

o o 

1.53 42. 5 I. 10 :111100481' 3.54 '03362 Min. 49 '349'0 17.16 45. 5 23.38 '1110 
2. 8 41.10 I. 43 5. I '032g6 22. 0 ,151 '052 '51 17.27 45. 0 23.5g '11 13 
2.13 I 4 1. 50 2. 8 'log5 7· 8 '03257 1 17. 54 47· 5 I 
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, andthe difference of the numbers included 
by the brace shows the amount of the displacement. 



AT THE ROYAL OB.'3ERVATORY, GREENWICH, IN THE YEAR 1863. (ccin) 

as as =a>rd aj 
=a>"d as Readings as as =a>"d as s=a>"d Readings 

EI • .... 'O~aS .~ '0 ~ e ''''''0 a> as ..... '0 ~ aj as 
..c=.§ a>..c= 0 ~ 

~~ ..c=.S of .§ , EI ~..c= ~ 13 ..c='§ a>..c= ~ 13 S of ..c= .... 
~~~~ ~~ ~ g .g8 .; E;: .~E-I Thermo. .gE-l ~~~~ o~~~ ..c:l ..... Thermo-

Western ~~ ~ ~ 
08 Western o~ .~~ 

~ ~ ~a>o'" .... ~ .... ~ .... ~ ~~o~ .; ~ ~~ ~ ~ 
=~ = ..... .-;-:S0& ~ ~ ~ .... 0Q., ~ = meters. ~ = ~~ . .-; .... 0Q., s=~ ~.:gQ., ~ ~ meters. 

Declina- ='0 ......... § S = ...... ~o Declina-!Jl a>o ........ § S ~ 0 a> 0 ........ S EI ell 0 =-
~oo ~oo 

;ll~~ 
.-;o~~ a>o 

@o ell = 0 ell a> 00 a> 00 a> 00 = 0 ell ~oo ~oo r><<;llr><<;l ,(!:j ~ tion. Ot;} N:e~E-I ~~ :3:er.;E-I ~t;} ~ = tion. ~ = ~:er.;E-I O~ .~J!H;r;tE-l 0= (!:j= c.~ ~ tIl~P:6b 
~ ~ 

'J:: = . ~ ell ... = . ~ 
~ ~ ~ 'g ~.£ a> 1:: ~ • ~ 

~ Q.,~~ ~ > Po>.s .... =a .... = ~ > Q.,>.s ell = .... to 
o O~ ~ ~ ~~ O~ 

Dec. 5 Dec. 6 Dec. 6 
h m 0 I 1/ h m h m) h m 0 0 h m 0 I Ii h m h m h m 0 0 

18. 5 20,46 . .30 8. 12 20.41. 20 I I . .39 ' 1107 
18. 15 47. 10 8.25 .3g. 5 I 1.48 '1116 
18,4.3 4.3,40 8 . .30 .3g.20 I 1.59 '1119 
18.5.3 4.3,45 8,45 .37. 20 12. 22 ' 1107 
Ig. 2 44.45 8.52 .38. 10 12. 42 • I I 1 I 
19. 10 44· 0 9· 0 .38. 0 12.5J '1 I 10 
Ig. 27 46• 5 9. 28 48. 50 1.3. 1.3 '1114 
19,.3.3 45. 0 9.46 .38,45 1.3 . .31 '1114 
19.46 45,40 10. 5 38,45 13'45 '1 I II 
2C.16 4.3. 10 10. 17 34·.30 15. 7 '1116 
20.5.3 43. 5 10.28 .35. 5 15.20 '1114 

*** 10.56 40. 10 15. 41 '1119 
2 I . .3.3 44· 0 I I. 22 47·25 ) 6. 4 '1120 
21.45 4.3· 5 I I • .34 45.50 17· 8 '11 15 
22.27 47· 5 12. 0 35. 5 17· 40 '11 21 
2.3. 0 44. 50 12. 21 40.30 17'49 '1120 
2.3 . .32 45'40 12·44 38. 0 18. 2 '1121 
2.3,44 44. 50 12.58 40. is 18. 18 '11 19 
23.59 44. IS 13. 1.3 .3g . .35 18 . .37 '1119 
-------- ------- --- ---- ------- 1.3.29 41. 0 19. 10 • 1112 
Dec. 6 Dec. 6 Dec. 6 Dec. 6 13.39 3g.50 19. 28 '1 I 13 
o. 0 20,44. 15 0.' 0 . 11.1.3 o. 0 '0.361 I 0 . .30 50'4 51 '7 1.3.46 40.35 19'47 '1 I I I 
O. 8 44· 0 0.20 '1116 I . .38: '03678 Max. 50'5 51 'g 14· 9 40,45 Ig.57 'II 12 
0·47 44· 5 0.5.3 'II 18 5. 6 '03668 8. 0 50'5 51 '9 14. 20 42. 5 20. 7 '1 log 
I. 2 4.3· 5 I. 22 '11 15 6. II '0.3660 Min. 47'0 46 '5 14·.37 41. 0 20.46 '1120 
J.14 4.3.45 I. 4.3 '11 16 7· 0 '0.3610 18. 0 48 '0 49'0 IS. 9 .3g . .35 20.56 '11 14 
1.25 4.3· 0 2.12 '11 13 g. 8 ·0.3679 2 I. 0 47'8 49'0 15.27 40. 15 21. 2 '11 17 
J.28 4.3.40 .3. 8 'II 12 g . .3o '0.3666 15 . .35 41. 40 21.55 . 11 12 
1.40 ' 43. 5 .3.2.3 '1107 10.55 '03742 15.52 40.20 22.Ig '1108 
1.52 44· 5 3·.37 '1106 II. 2.3 '0.3724 16. 1.3 40 . .30 22 . .35 '1110 
2. 0 44· 0 3.57 'l°g9 11·47 '03769 16.3.3 42. 0 22.55 '1108 
2. 15 42.40 4,' 15 'log7 17· 7 '04034 16.54 42. 15 2.3. 9 '1108 
.3. 8 42. 25 4·.39 '1102 21·47 : '04070 17. 12 44. 20 2.3,47 'log7 
.3017 42. 55 4. 56 'log6 2.3.5g ·03g.33 18.27 40.50 Ct) 
.3 . .30 41. 20 5. 17 '1102 18.3g 41.20 
.3,45 41. 20 5.28 '1102 18.55 44·30 
.3.58 40. 5 5·.37 '1100 Ig.2.3 45 . .30 
4· 8 41. 0 5.51 '1100 Ig • .32 45.55 
4·21 40 . .35 6.17 ' 1137 19·44 46. 25 

4'40 42. 5 6.28 ' 1124 Ig.5.3 45 . .30 
4. 52 3g.20 6 • .38 '1126 Ig.5g 45.55 
5. 5 .38.30 6.58 'Iog8 I 20.17 43. 10 
5.22 .39.40 7. I2 ' 1107 20.28 44· 5 
5 . .30 ,3g. IS 7·.38 'Iogo 20.46 44. 25 
5'40 41. 0 7. 52 'log8 21. I 43 . .35 
5'46 3g.55 8. 0 'log6 21.58 45.45 
5.54 .34. 30 8.17 'log8 22.2g 44. 15 
5.58 .35. 10 8.53 '11 14- 2.3 . 8 46. 0 
6. 2 .34' 5 g. I . I I I I 23. 16 47. 30 
6. 7 .35. 10 g. 10 '1118 2.3.25 46. 55 

I 
6. 12 .3.3. 5 g. 24 '1 I 10 2.3.50 48. 15 
6.20 .37. 15 g . .36 'log5 23.5g 47.40 
6.2g .35. 0 g.52 '1114 ---- ---.- -------------
6'44- 40. 10 10. 12 ' 1104 
6.54 .34.40 10. 20 '1 110 Dec. 7 Dec. 7 Dec. 7 Dec. 7 

7· 6 .32 . .30 10·.37 '1114 o. 0 20.47'40 (t) o . 0 '0.39.3.3 J. 0 51 '0 52'0 

7. 25 .39. 20 10.45 '1 I I I o. 16 45. 5 0.2.3 '10g5 .3.20 '03568 .3. 0 52 '8 54'0 

7· 41 36.50 JI. 8 '11.34 0 . .33 44. 35 0.45 ' 1104 5. 8: '0.3.360 Max. 54'0 5+'.3 
I 

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

r .. 
Cc2 



(eciv) 

Dec. 7 
h m 

1. 26 
J. 48 
1.54 
2.28 
2.3g 
3. 0 

3. 14 
3.58 
4- 26 
4.45 
5. 7 
5. 22 
5.42 
5.50 
6. 4 
6.22 
6.53 
7. 8 
7· I 9 
7· 39 
7. 56 
8. 8 
8. IS 
8.24 
8.30 
8'43 
g.38 

10. 8 
10.23 
10.57 
1 I. 31 
I I. 43 
12. 9 
I2.3g 
12.53 
12.5g 
13.15 
13,42 
14· 4 
14. 21 
14. 30 
14.45 
14. 54 
15. 5 
15. 13 
15 .• 38 
15.50 
16. 5 
16.36 
17. 2 7 
17.48 
18. I I 

I8.lg 
I8.2g 
18.34 
18.57 
19. 28 
19. 32 

Western 

Declina

tion. 

o I {I 

20.46. 15 
44. 50 
45. 15 
44. 30 
43,45 
43. 15 
44. 55 
43. 5 
42 .40 

41. 0 

40 . 55 
42. 10 
40. 0 

40 . 35 
3g.50 
41. 0 

40 • 25 
37. 55 
34' 5 
40. 15 
40. 5 
37.45 
3g. 10 
38.30 
3g. 10 
38.25 
40 • 55 
40 • 55 
40. 5 
40. 50 
40. 0 

40 • 55 
30.45 
34. 50 
34. 0 

35.35 
34. 5 
43. 5 
40. 5 
3g.20 
37 .. 5 
36. 5 
37. 55 
37. 30 
3g. 10 
41. 45 
44. 10 
42 • 30 
40 .45 
41. 25 
40 .40 

43. 10 
43. 5 
46. 15 
46. 25 
50.30 
50. 0 

50. 20 

Dec. 7 
h m 
1. 10 
I. 5g 
2.22 
2.58 
3.21 
3,43 
4· 17 
5. 0 

5.17 
5.3q 
5.53 
6.23 
7. 12 
7. 30 
7. 38 
8. 0 

8. II 
8. Iq 

8,45 
8.55 
g.38 
g.5I 

10. 4 
10.13 
10·44 
II. 3 
I I. 28 
1 I. 37 
12. 2 

12. 17 
12.30 
12.53 
13. 4 
13. 28 
13.55 
If- 12 
14. 23 
14. 51 
15. 0 

15. 12 
15.28 
15,41 
17· 27 
18.32 
Ig. 8 
Ig.22 
I9·43 
20. 7 
20. 2g 
20.40 
21.30 
21. 43 
22.16 
22. 25 
23. q 
23.59 

'1108 
'1 log 
'1106 
'1 log 
' 1104 
'1103 
• J 107 
'1108 
'1106 
'Iog7 
'Iog8 
'1103 
'Iog5 
'11 13 
'1106 
'lOgg 
'1106 
' 1104 
'1106 
'1105 
'I log 
'1110 
'11 12 
'I III 
• I II I 

'1108 
'1108 
'1120 
'J 117 
'III I 

'I I 16 
' 1096 
'lOg7 
'I II 2 

'1108 
• I I I I 

'1108 
'1108 
'IIOg 
'1105 
'1106 
'1 110 
• 1 I 17 
'Iog7 
'1108 
'1108 
'log8 
'1100 
' 1I07 
'1105 
'1 log 
' 1107 
'1108 
.1111 
'1108 
'1086 

INDICATIONS OF THE .MAGNETOM.ETERS 

Dec. 7 
h m 

{
'03268 

7· 3 '03537 
12. 9 '03430 
12.24 '03443 
12.53 '03432 
I 3. I 7 '03450 
13.33 '03438 
Ig.54 '0353g 
23. 4 ·03618 
23.59 '03623 

Dec. 7 
h m 

9. 0 

18. 0 

Min. 
21. 0 

ReadinKs I 
.of 

Thenno- I 
. m~ter~ •. \ 
~~ ~~ 

~ ~ > t11 
O~ O~ 

o 0 I 
53'054 '0: 
51 '852 '8: 
50·4 50 . I ! 

51'152'2' 

Western 

Declina

tion. 

Readings 
of 

'fhermo
meters . 

I------~------~----~----~----~------~----~--~---I 

Dec, 7 
h m 

19. 53 
Ig.58 
20 .. 10 

o I II 

20.48. 30 
h. m h h o o 

! 

20.17 
20.30 
21. 0 

4g. 0 

48. 10 
48,40 

47. 0 

47. 5 
44. 25 
43. 15 

1121.27 
I' 22.22 

22.43 
i 22.53 

22.5g 

45. 55 
45. 35 
47. 10 
46. 55 
48. 0 

47. 50 
4g. 5 
48,40 

11
23. 10 

,Ii 23. 15 
23.3g 
23.53 

I I 

;23.5g 
,,------1----'1.---.1------- -------
Dec. 8 D. ec. 8

1

', Dec. 8 Dec. 8 
o. 0 20. 48. 40 o. 0 '1086 o. 0 '03623 I, 0 51'252 '2 
0,22 50. 5 0'43 '1086 I. 9 '03665 3. 0 52 '053'0 
0.37 48• 50 o. 48 i '1078 2.5g '03638 Max. 52'253'c 
0.45 4g·45 0.541 '1087 4· 21 '03560 g. 0 52 '053'0 
0.51 45.50 1.25 'log9 6.30 '03510 Min. 51'0507 
0.56 46,45 1.57 'log8 g.Ig {'03518 18.0 51'5527 
I. 0 46.5 2.13 '1104 '03755 21. 0 51'553'0 
I. 13 46. 20 2.32 . II 04 12. 45 '03742 22. 0 51 'g53 '1 

I. 22 45.30 2.50 'IIOS 17.52 '03760 23, 0 52 '5154 '0 
I. 44 45. 55 3. 9 'Il06 22. 9 '03710 
1.54 45. 5 3.52 '1I07 23.5g '03625 
2. 7 46. 0 4· 43 . II II 
3. I 8 43. 35 5. 8 . II 08 

I 

3.31 . 43.45 5. 23 '1103 
! 3,43 43.10 5.53 ·IIdo 

4.30 42.45 6. 19 '1107 
4.43 41. 55 6. 44 '1105 
5. 16 42.45 6.53 ·1103 
5,41 3g.45 7.32 '1101 
5.52 3g.45 7.53 '1102 
6. "/ 38.35 8. II . II 06 
6.21 40.15 8.24 '1106 
6. 44 39· 25 8.34 ·lIOS 
6,48 3g.45 S.51 . II08 
7. 0 3g.20 901 8 '11 13 
7· 21 I 41. 20 9· 38 '1114 
7· 27 40 • 35 9· 57 '1130 
7'45 41.40 10.13 '1124 
8,16 41. 10 10.26 ·II13 
8.32 3g.55 10. 4-9 '1110 
g. 9 .38.10 II. 3 '1114 
9. 20 3S.25 11.42 '1106 
g.30 37. 0 11.53 '1107 
9·47 36.5512.54- '1104-
g.57 34.30 13.32 '1107 

10. 6 36.55 13.59 '1105 
10. 16 36. 5 J 4. 21 II . I 107 
10.23 36. 45 15.12 '1105 
10.34 36. 15 15.31 '1107 
10·47 38: 40 15. 44- '1106 

I i 
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, 



Dec. 8 

Western 

Declina

tion. 

Dec. 8 
h mo. 11 h m 

17. 26 
17.55 
18. 22 
18. 46 
Ig.32 
Ig.53 
20. 8 
20.26 
21. 8 

II. 18 20.36. 45 
H.46 38. 45 
11.57 40. 5 
12.20 38.45 
12.44 3g.25 
13.22 43. 5 
13.38 42. 30 
14.23 42. 15 

••• 
44.50 21.2g 
44.30 22. 9 
43.10 22.30 
43. 0 22.53 
43.35 23.23 
42. 10 23.32 
42.35 23.52 
42. 5 23.5g 
43. 15 " 
4 1 • 55 
42 • 20 
41 • 30 
4 1 • 55 
41.45 
42 • 25 
40. 30 
4 1• 50 
41. 5 
40 .40 

42. 15 
45. 5 
46. 30 

AT THE ROYAL OBSERVA.TORY, GREENWICH, IN TIlE YEAR 1863. 

'1115 
'1118 
'1115 
'1117 
'1117 
'1114 
'Il15 
'1 I 13 
. 1112 
'111 I 
'1106 
'log7 
' 1104 
' 1104 
' 1107 
'1105 
'1105 

h m 

Readings 
of 

Thermo
meters. 

h moo 
Dec. 9 

h m 

14' 13 
15. I 

15.23 
16.26 
16.34 
16.45 
18. 10 
21. 8 
21. 22 
21.53 
22. I 

22. 5 
22.17 
22.32 
22.48 
22.56 
23. 9 
23.16 
23.25" 
23.5g 

Western 

Declina

tion. 

Dec. 9 
o I 11 b m 

20.41. 45 11.45 
43.30' 11.57 
42.15 12.38 
42. 30 12·49 
43. 5 13. 43 
42. 0 14. 6 
41. 30 16. 27 
42. 5 16.37 
41.30 17. 5 
+3.30 18.15 
42. 0 18.30 
43.20 Ig.30 
43. 0 20.12 
46. 0 2 1.33 
44.30 22. 0 
46. 5 22. 6 
45.45 22.12 
46.25 22. 22 
44.35 22.38 
46. 0 22.55 

23. 4 
23. 13 

'1106 
'1105 
' 1107 
'1106 
'1108 
'11 0 7 
'1 I 12 
'1110 
'1114 
'1116 
'11 15 
'11 14 
'1115 
'1113 
'1118 
'1 Il2 
'1 Il7 
'1113 
'112 I 
'1 I 14 
'1117 
'1 I 14 

Ct) 

h m h 

(ccv) 

Readings 
of 

Thermo-
meters. 

~~ ~~ 
~§,>6b 
.... td .... td 
O~ O~ 

o o 

---1-----1--- ---- ------- -------
Dec. 10 Dec. 10 

o. 0 20.46. 0 
o. 8 45. 45 
o. 16 46, 0 
0.36 44.30 
0.45 45. 0 
0.57 44· 40 
I. 8 45.35 

(t) 
Dec. 10 

o. 0 

2.28 
5.40 : 

8,43 

Dec. 10 
o. 0 49 '751 '2 

I. 0 50 '351 '5 
3. 0 5 I '5 53 '3 
Max, 53 '453 'g 
g. 0 51 '552'6 

45. 35 

15·47 
16. 4 
16. 21 
16.33 
16.41 

16.54 
17. I 

17. 12 
17. 15 
17. 33 
18. 13 
18.28 
18.52 
Ig.28 
19. 37 
Ig.54 
20.12 
20, 24 
20.43 
22.3g 
23. 6 
23,47 
23.5g ___ ----- _______ ---1-----1---- ---- 1. 33 45. 0 

0.25 
0.38 
I. 17 
1. 38 
1.56 
2.38 
3. 27 
4. 2 

4. 38 
5. 13 
5.28 
5.55 
6. 8 
6.37 
7· 7 
7. 15 " 
7. 38 
7. 53 
8.23 

'1 I If 

'1 I 10 
'1118 
'1116 
· 1118 
'1114 
'I I I I 

'log2 
'1103 
'1100 
'log5 
'log2 
'10g5 
'Iogo 
'1I00 

'1100 
' 1107 
' 1104 
'1 log 
'1106 
' 1109 
• I I 12 
' 1107 
' 1107 
· 1110 
' 1107 
'1 I 10 
'1106 
'1106 
'1 J 10 
'1107 
'1 log 

13.31 
13.53 
22.23: 
23.5g 

'04115 
'04050 
'0382 I 
'03766 
'03850 
'03843 
'03958 
'03907 

18,049'g51'1 
Min, 49 'I 48 'g 

21.049'851·0 

Dec. 9 
o. 0 20. 45. 35 
0.28 46. 50 
I. 0 45. 30 
1. 32 45. 15 

1.57 
2.25 
3. 3 
3.30 

"3.45 
3.58 
4·44 
5.17 
8. 16 
8.23 
8.32 
8,40 

9.46 
10. 12 
10.37 
10.42 
II. 2 
11.30 
13.23 

••• 
46. 10 
44. 35 
45. 50 
43'55 
44. 20 
43. 10 
·P·45 
.p. 5 
3g.20 
3g.50 
39. 5 
39. 35 
39' 10 
38. 0 

37.45 
38.30 
37. 25 
3g.30 
42. 15 

Dec. 9 
o. 0 

o. 9 
0.50 
1.30 
2. 13 
2·47 
3.33 

It 4· 18 
5. 15 
5.31 
5.58 
6. 10 
6.25 
6'45 
7. 2 

7. 55 
8.31 
8,44 
g.16 
g.52 

10. 16 
10.32 
10·44 
11.32 

'1105 
.1106 
'10gg 
'1102 
'log7 
'Iogg 

" 'log8 
' 1104 
'1105 
' 1104 
' 1104 
'1106 
'1105 
'1106 
'1105 
'1106 
'1105 
'1102 
' 1104 
'1102 
' 1107 
'1106 
'1107 
' 1104 

Dec. 9 
o. 0 

0.37 
2.54 
5.21 
7. 53 
8. 0 

9·14 
10.58 
12.36: 
14. 31 
20. 10 
22.30 
23.5g 

'03625 
'03580 
'03460 
'03238 
'0315g 
'03165 

{
'031 40 
'03320 
'03250 
'03323 
'03473 
'04033 
'04108 
'04115 

Dec. 9 
o. 0 53 '2 54 '7 
1. 0 53'6 53 '0 
2. 0 54'254'5 
3. 0 54'8 56 '0 
6. 0 56 '056'8 
Max. 56'657'9 
g. 0 56 '657'9 

12. 0 55'2 5C>'2 
18. 45 50 '552'0 
Min. 47'246'4 

21. 5 49 '050 '7 
22. 0 48' 850'5 
23. 0 49'3 50 '8 

1'48 45. 55 
2. 6 44' 40 

2.15 45.25 
2. 43 45. 0 

3.30 44.50 
3. 47 43. 10 
4. 0 40 .45 
4. 5 40 • 25 
4. 15 3g.10 
4.24 3g.30 
5. 12 47. 10 
5. Ig 46.30 
5.24 47. 5 
5·49 44. 5 
5.58 43.30 
6.22: 45. 45 
6.38 43.35 
6.43 43. 55 
6.57 42. 50 
7.31 4 1. 0 
7· 51 4 1.45 
8. 8 41. 10 
8. 23 41. 5 
8,44 3g. 5 
g. 7 40. 30 

8.42 
g.16 
g.51 

10. 20 
10.45 
I I. 2 

11.18 
11.28 
11.53 
12. 12 
12.32 
13. 8 
13.23 

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



(ccvi) INDICATIONS OJ!' THE MAGNETOMETERS 

~ ~ s:l~"'O Q) s:l~'"d 
~ Readings ~ ~ .S~] ~ ~ 

s:l~'"d 
~ Readings .~]~ ~ .,... ....... <lJ • ~o~oJ 

S S S 0 ..... ~ 
~.§ S S S S () ()~ ~~ g Ei of ~,.d () J.o ~..cI g ~ of ..cI ..... ~ ..... ..cI ..... ~ ..... 

-5~ ~~t~ -5~ ~~ ()E-t Western ()E-t J.o~t .... ()~ ~~t~ ()Eo1 Thermo- ()E-t Western ~~I:::~ Thermo-
.~ ~ .; ~ ~~o~ .; ~ .; ~ ..... J.o .; ~ ~]gt .; ~ O~OJ.o .; ~ ~()~ ~-Eg~ meters. ~ '" ~~()~ meters. 
s:I- Declina- s:l- 'd .... s:lP< 

~~ .... § s s:l- s:l- Declina- s:;l- 3':§S' s:;l- .... s:;lP< s:;l .... 
Q) 0 ~ 0 ........ =8 ~ 0 ~ 0 ~ 0 ~ 0 'd'5=~ ~ 0 
Q)OO ~rn s:;l 0 ~ 'd 0 • Q,l 

~rn •• I •• ~rn ~rn s:;l 0 ~ ~rn ~w. 
~~ ~~ 

'"' s:l tion. C5;1 ~.r£~E-t C5;1 .S.r£~E-t C5;1 '" 111 "' .. C5§ tion. ~§ ~.r£~E-t C5;1 ·15 ~~E;: C5;1 t!)t':l .~ • s:l 'g, . = 
~ ~ 'i:l ~ . J.o Q) t: ~ . J.o ~ ~ c:J ~ ~ ~ ~ 'i:l; . J.o ~ ~ ~'" ~~ ~ ~ ::d P<p:j~ ~ > p..>~ ~ O~ O~ ~ ~ ~ p..~.s ~ ~ ~>.s ~ O~ O~ 

Dec. 10 Dec. 10 i Dec. I I Dec. I I 
I 

I 
I 

h m 0 ~ " h m b m h m 0 0 h m 0 I /I h m b m h m 0 0 

9. 22 20.40• 25 13,47 '1 IIg I I. 31 20.40. 30 9·49 '1 I 18 
9'43 41. 5 14. 26 '1115 12. 13 40.45 10.15 '1108 
9. 56 40. 30 15.17 '11 12 12.30 41. 20 I I. 17 · I I 12 

10. 15 41• 25 16.23 'IJ 16 12·44 40. 50 12. 7 '1110 
10.38 41 • 5 17.40 '11 14 13.33 42. 30 12.23 '1 I 12 
10.56 41. 35 18.31 '1116 13.52 42• 0 12·47 '1 I I I 

I I. 13 38.20 18.56 '1 I 14 14· 7 42.45 13. 4 • I I I I 
11.36 40. 10 Ig.38 '1 I 14 14. 36 42. 10 13. 21 '1 log 

I I 1.58 3g. 5 Ig.55 '11 16 IS. I I 44. 10 13,43 '1 II I 
12.21 40.45 20. 9 '1 115 15.23 42. 0 13.55 '1 I 10 
12·44 41.45 20. 25 • I I 13 15.37 43. 25 14. 18 1114 
12.57 40'45 20.36 '11 14 15.53 41.20 14. 30 · II I I 
13. 6 41. 35 2 I. 0 '1 I 12 16.14 41. 20 14. 54 '1 I I I 

13.22 41. 0 2 I. J 2 '1114 16.24 43. 35 15. 7 '1114 ~ 

13.30 42. 35 21.35 '1112 16.43 42 • 30 15. 16 • I I I I 
13.38 42. 50 22.15 '1 I I I 16.57 42. 30 15.27 'Il IS 
14· 2 3g.55 22.38 '1114 17. IS 44. 15 15.3g '1114 
14. 23 3g. 0 23. 15 • I I I I 17. 23 43. 35 15.56 '1 lIS 
14.45 38,40 23.40 · I I I I 17'46 44· 0 16. 18 '1114 
15. 6 3g.20 23.5g '1114 18. 0 43. 0 16'48 '1 II8 
15.46 41. 0 18. 8 43.30 17· 4 '1 II7 
16. 13 40. 15 18.23 41. 50 17. 32 • I 121 
16.22 41. 5 19· 3 41. 10 17. 58 '1122 
16.56 40. 20 Ig.35 42. 5 18. 14 '11Ig 
17·47 42• 30 20.30 41. 55 Ig. 3 '11 16 
18.32 42. 0 20.42 41. 15 19·27 '1120 
Ig.21 42. 10 20·44 42. 30 20.22 · 1114 
19. 30 42.45 20.57 42. 35 20·46 . ' 1107 

) 20.22 42• 5 21. 28 44· 0 21.22 '1108 
20.34 42. 35 21.58 42. 15 21.45 '1106 
2 I. 2 41. 30 22. 3 43. 35 22.lg '1110 
21.54 42. 35 22.34 43. 20 22.3g 'Iogg 
22". 7 42. 20 22.40 41• 35 22·47 '1120 
22.40 44. 10 22.'53 47· 0 22.55 '1118 
23.15 43,45 22:58 46. 35 23. 7 ' 1124 
23.25 44. 15 23. I 48. 50 23.27 '11 13 
23.59 44. 10 23. 15 4g· 30 23.37 '1 113 
--- - ----- ------- 23.25 48. 25 (t) 
Dec. I I Dec. I I Dec. I I Dec. I I 23.56 46. 30 
o. 0 20.44. 10 O. 0 '1114 o. 0 '03g07 I. 0 51 '5 53'0 23.59 47. 10 
I. 32 45. 30 O. 8 · I 114 2.52 '036g3 3. 0 52'g 54 '1 ----- ------- -------
2. I 46. 30 (t) 5. 13: '034g5 Max. 54'0 54'6 Dec. 12 Dec. 12 Dec. 12 Dec. 12 
2.26 45. 15 0.53 '1 I 13 g.30 '03383 g. 0 53'3 54'3 o. 0 20.47. 10 (t) o. 0 '03220 I. 0 55'5 56'5 
3.22 45. 10 I. 4 • I I I I 14. 30 '03318 18,40 53'0 54'3 o. 17 46. 0 I. 0 'log3* 2. 6 '031 70 3. 0 56'6 57'5 
3.55 43. 15 1. 29 '1 I 14 16'43 '03305 Min. 52'4 52 '3 0.38 4g· 30 3. 0 '1103* 2.26 '031 78 Max. 57'2 57'5 

4· 6 41. 35 2. 23 '1 log Ig.51 1'03280 21. 5 53 '1 54 '2 0.45 48. 55 3.24 'log5 3. f03157 g. 0 56'2 57 '2 
4. 13 2.5g l'03365 0.57 51.50 3,46 I '03350 Min. 48 '6 48 '2 41.40 '1 log '1101 

4· 27 40. 25 3.28 '1105 22.43 '0332g I. 9 50.55 4. 22 'log4 4.41 '03230 21. 36 50'5 52 '3 
4.45 42. 20 3.52 ' 1107 23.5g '03220 (t) 4. 58 '1103 6. 8 '03200 
5.12 44· 5 4· 17 '10g8 2. 12 48. 30 5. 9 '1103 7· 8 '03236 
5,43 42. 55 4.43 '1 110 2.24 51. 0 5.3g '1106 8. 0 '03210 
6. 52 43. 10 5. 7 '1 log 2.38 48. 30 6. I ' 1087 I I. 14 '031g6 

7· 7 42.40 6. 9 '1 I 13 2.43 4g. 15 6. 10 '1088 12.56 '03263 

7· 9 41. 5 6.57 '1108 3.34 44. 25 6.2g ' 1078 13.27 '032 70 
g. 28 3g.30 8. II ' 1107 3.43 46. 10 6.38 '1082 16.38 '033g5 
g.52 34· 0 8.27 'll0g 3.53 46. 5 6,44 ' 1077 16.5g '03383 

10.38 40. 10 8,47 '1108 4· 5 47· 0 7· 8 'log3 Ig.52 '0361 4 
10.58 41. 0 g. 27 '1 log I 4. 37 44· 5 7. 38 '1103 23'45 '04110 

I I 
I 

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. . (ccvii) 

as ~ 
l=Iev't1 as .S.$ r-g ~ as Readings ~ as ,S.a r-g aj a> .9.a ~ ~ a> Readings 

.g~ ~.§ 
.~] ~ ~ 

..cI'§ ev.8 ~ ~ ..cI'§ of .c .§ 1~ 
ev ..cI .... '"' ..cI.§ .g~ of 

~~~S ~~t1;j ~~~.s ~~ ~.s Thermo-Western c;>8 
~ev~~ 

c;>8 c;>8 Thermo- .~8 Western ~ev~~ c;>E-t ~ ev t:: e .... '"' .; ~ .; '"' ~~8~ .;] .;] .; ~ t.g meters. ~ '"' ~ ~ ~..sg~ meters. 
Declina- ~- i..s~~ !lJ~ !lJ~ Declina- !lJ~ 

Cd.,gc;>~ 1=1 ...... 
evO Cd"S§~ ~J5 ........ § s ~J5 ......... §S ev 0 *00 evoo I=I"S = ~ evoo ~~ ~~ ~ 1=1 0 C1I ~ 0 IV evoo 

~~ ~~ 
~fiI tion. C5ta ~~~8 c'5fi ·~t~8 ~ ·fa . ~ . ~ ~fa tion. ~~ .§ 1S~8 c'5fi1 .9 J£ ~8 c'5ta 'Sb 'Sb 
~ )1 '5:: • '"' ~ ~ '"' 

~ 
::QbO >~ ev '"'; . '"' )l ~ ~ . '"' )1 ::Q~ >..:1 til ~::Q.s ev..:l> 0 O~ ~ ::;t ~ ~::Q.s > ~>.s > p.. <;:, C;::a C;~ O::a 

Dec.12 Dec.12 Dec. 12 Dec. 12 

I 
h m 0 I N h m h m h m 0 0 h m (\ I II h m h m h m 0 0 

4. 57 20.44. 30 8. 7 ' 1099 23.59 '0411 4 18.28 20.52.20 
5.27 42. 50 8.32 '1102 18.31 54. 25 
5.# 45. 25 9· 8 '1100 18'49 53.55 I 
5.52 #.40 9. 30 ' 1096 18.58 50.25 
6. 2 42. 50 9. 39 '1101 19, 3 52.20 
6. II 44· 5 9·4:4 ' 1099 19. 10 51.20 
6.27 38. 0 10. 12 '1I20 19. IS 52.20 
6.39·· 37. 20 10.28 '1 118 19. 32 52. 5 

6·47 34. 25 . 10'42 ' 1124 19. 55 48. 5 
6.57 34. 30 10.52 '1117 20. 12 46. 25 
7. 20 38.40 II. 0 '1 122 20.23 49· 5 

7· 29 38.30 I I. 18 '1102 20.43 48. 10 
7.42 39. 35 I 1.42 ' 1090 20.53 46.45 
8. 2 38.30 12. 9 '1100 *** 
8.37 38.55 12.26 ' 1098 2 I. 27 46. 30 
9. 10 38.15 12·44 ' 1099 22. IS 48. 0 

9· 19 36.30 13.13 . I I I I 22.28 47. 30 
9. 26 32.50 13.28 '1113 22.55 51.50 

9·47 29. IS 14· 8 '1105 23. 0 50. 10 
10. 14 21. 25 14· 41 '1102 23. 5 51.55 
10.26 24· 5 14·49 ' 1104 23. 17 47. 35 
10.32 2 I. 5 14· 5'7 '1103 23.21 48. 20 
10.45 26.30 IS. 7 '1106 2';.31 #.50 
10.57 25.10 15. 19 '1108 23.46 43. 55 
10.59 25.45 15.30 '1102 23.56 43. 50 
II. 3 25.30 15.38 '1103 23.59 44. 30 
I I. 17 31. 10 15.52 ' 1098 ----
I 1.27 30.50 16.37 '11 18 Dec. 13 Dec.13 Dec. 13 Dec.I3 
I 1.50 33.35 16'44 '1125 o. 0 20.#.30 o. 0 '1 I 10 O. 0 '04114 I. 0 49'5 51 '2 
12. 16 31.10 17· I '1123 0.17 45. 5 o. 14 '1 I II I. 22 '04112 Max. 49'5 51 '2 

12'40 39' 10 17. 21 ' 1124 0.30 44. 30 0·47 '1 II6 2.# '04150 8.30 49'3 51 '0 
12.58 42. 0 17. 30 '1115 I. 5 47. 10 I. 3 '1II2 5.54 '04098 18. 15 47'4 48 '6 
13. 4 41. 25 17· 44 '1128 I. 23 45. 55 I. 24 '1108 7. 32 '04083 Min. 45 'S 45 '3 
13. 12 4 2. 30 *** 1·47 46. 0 I. 43 ' II09 7. 54 '04095 21. 0 46 '3 47 '7 
13 . .30 4 1;50 18. 16 ' 1124 2. 0 4+ 10 2. 3 '1101 8.17 '04064 
13,42 39'45 18,49 ' 1093 2. 16 44. 50 2. 19 '1100 10.24 '04108 

14· 8 42. 35 19. 10 '1102 2.33 40. 10 2.30 ' 1094 10.43 '04097 
14. 13 44. 15 19. 2 I '1 II I 2.48 43. 0 2.42 '1100 16.23 '04195 
14. 20 43. 50 19. 35 . I I 12 3. 4 4 2. 30 2.59 ' 1097 22.52 '04223 
14. 30 45. 0 20. 6 ' 1098 3.30 43,45 3. 20 '1103 23.30 '04200 

14.42 43. 10 20.19 ' 1104 3,47 43. 10 4· 14 '1101 23.59 '04170 
**. 20·47 '1086 4· I 43. 30 5.26 '1103 

15. 0 43. 50 21.35 ' 1077 4. 25 42. 10 5,40 ' 1099 
15. 10 t3. 25 21.44- '1086 4·47 43. 5 5.53 '1102 
15.32 46• 0 21.53 '1081 5. 2 42.45 6. 8 ' 1096 
15.53 44'45 (t) 5.23 43. 30 6.27 ' 1104 
15.57 45. 30 23. I I '1106 5,42 4 2. 0 6.36 '1102 
16. 2 44. 30 23.30 '11 I2 5.52 42. 30 6'49 '1.102 
]6. 13 49· 5 23'46 '1 I 10 6. 3 39. 25 7· 8 ' 1107 
16. 17 48. 50 23.59 '1 I 10 6.20 39. 30 7. 32 '1100 
16,42 54. 25 6.32 37. 15 7. 58 '1138 
16.52 54· 0 6'45 37. 10 8. 9 '11 12 

17· 7 49. 50 7· 7 41.40 8. 17 ' 1109 
17.26 46.40 7. 13 41. 55 8.28 '1120 
17. 32 48. 35 I 7· 19 39· 0 8.58 '1102 
17.45 44. 15 7. 26 37. 30 9· 17 ' 1107 
17. 58 48. 5 

I 
7. 33 34. 15 9. 26 '1105 

18. 7 48. 20 7. 55 45. 0 9·49 '11 15 

----------

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



(ccviii) INDICATIONS OF THE ~,IAGNETOMETERS 

Dec.I3 
h m 
8.15 
8.37 
g.33 
9·47 

10. 3 
IO.2g 
II. I 

I I. 13 
11.43 
12. 2 

12. 12 
12.32 
13. 6 
13.28 
13 .• p 
14. 13 
IS. 0 

15,45 
16. I 

16.28 
16.37 
16,48 
16.56 
17· 7 
17· 44 
17. 58 
18.13 
18.27 
18.52 
19.42 
20.38 
21. 4-
22.36 
23. 15 
23.32 
23.5g 

"\Vestern 

Declina

tion. 

o I II 

20.35. 5 
41,15 
36, 0 

40 . 25 
40,30 
42. 0 
38.10 
3g.35 
39. 10 
40 . 25 
40. 10 
4 1 • 55 
41. 0 

42 • 15 
42. 0 

43. 0 

42. 15 
43. 10 
44. 10 
43. 15 
43,40 

42 .40 

43. 20 
42 . 30 
44. 0 

43. 15 
44. 0 

43. 25 
44. 5 
43. 30 
43. 25 
42• 30 
44. 50 
44. 15 
46.45 
45,40 

Dec. 13 
h m 

10. 8 
10.26 
10.46 
I I. 3 
I 1.40 
I 1.56 
12. 13 
12.25 
12.58 
13. 9 
13.34 
13,42 
13.57 
14·47 
15.32 
15.5g 
lQ.31 
16,41 
16.46 
16.56 
17. 13 
17· 39 
18. 0 

18. 18 
Ig. 0 

Ig. 9 
Ig.38 
I g. 51 
20.26 
20.37 
20.58 
21. 24 
2I·49 
22. 2.' 

'1106 
'1123 
' 1107 
'1 I 13 
'11 11 

'II )4 
'1113 
· I log 
'I1 10 
'I I I I 

') log 
.) I 10 
') log 
'11 12 
'1112 
' 1107 
'1 114 
'1113 
'II 16 
'II 14 
'1117 
'1115 
'1117 
'11 16 
'11 18 
'I 120 
'1118 
'1121 

• I I 18 
'Il20 
'I I 15 
.11 14 
• I I 17 
'1113 
(t) 

h m h m 

Readings 
of 

Thermo
metert'>. 

~...; ~...; . ~ . ~ 
~bOp..bO 

(S~ ~~ 

o 

___ -------1---- ----1.---1----... -------

Dec. 14 
o. 0 20.45.40 
o. 5 45.25 
0.38 46,30 
o. 48 45,40 

I. 3 45.45 
I. 42 43. 5 
2.41 44. 5 
3. 7 42 . 25 
3.38 42.45 
,3.51 41.55 
3.5g 42. 10 
4.32 41. IS 
4.50 42. 35 
5. 2 41. 15 
5,20 42.20 
5.43 42,25 
5,52 41. 20 
6. 7 40 . 35 
6.32 37· 45 
6.51 37.55 

Dec. 14 

0.30 
0,41 

I. 5 
I. 24 
I. 45 
I. 53 
2.35 
2.48 
3.25 
3.43 
4. 36 
5. 0 

5. 8 
5,26 
5.38 
6. 5 
6.28

1 

6,40 

7. II 

(t) 
• I I I I 

'11 12 
'1108 
'1106 

. '1 IlO 
'I I I I 

'1113 
'1108 
'1106 
• I log 
'1106 
' 1107 
'I I 10 
' 1107 
'1108 
'1106 
'I 110 
'11 16 
'I log 

Dec,I4 
o. 0 

I. 37 
4.45: 
7. 28 

I I. 23 
12.45 
17,24: 
2 I, 7 
22.55 
23.59 

'04170 
'03g92 
'03412 
'03238 
'03310 
'03400 
'03710 
'03846 
'03854 
'03794 

Dec, 14 
I. 0 49 '651 '2 
3, 0 52'0 54 '0 
Max. 55 '0 55 ~g 
9. 0 52'053'4 

18.20 48 '550'1 
Min. 47'247'1 

2 I. 0 48'2 50 '0 

Dec. 14 
h m 

7. 3 
7. 13 
7· 27 
7· 41 
7. 55 
8. I 

8. 13 
8.30 
g. 2 
g. II 
g. 27 
9·46 

10. 26 
10.57 
I I. 18 
I I. 2g 
I 1.45 
12. 6 
12.25 
12.31 
12.37 
12.45 
12.5g 
13. 15 
13.24 
13,45 
14. 28 
15.33 
15'47 
16. I I 

16.34 
16,44 
17. 13 
17. 33 
18. 5' 
Ig. 9 
Ig.58 
21. 8 

22.52 
23.1g 
23.23 
23,5g 

Western 

Declina

tion. 

01" 
20.41. 15 

40 . 35 
41. 35 
40 • 35 
40 . 25 
40 • 55 
3g. 10 
40. 10 
3g. 15 
3g.55 
3g. 15 
3g.50 
3g.20 
40 . 35 
3g. 10 
3g.30 
4 1.40 

40. 10 
42 . 50 
4 1 • 40 

42 • 30 
40 . 55 
40. 20 
41.45 
41. 0 

4 1 • 30 
41. 25 
42.40 

42. 0 

42 • 30 
4 1• 55 
42. 50 
42. 15 
43. 30 
42.40 
43. 20 
41. 50 
41. 0 
(t) 

43. 10 
44. 5 
43'40 

45. 10 

Dec. 14 
h m 
8. 5 
8.21 
8. 40 
8.50 
g.lg 
g.37 
g.56 

10.10 
10.37 
10.55 
I I. J 6 
I I. 42 
I I. 51 
12. 7 
12.26 
12.42 
12.55 
13. 9 
13. 18 
14. 0 

14. 25 
16. 5 
16.22 
17. 25 
17'45 
18. 5 
18.36 
18.3g 
18.45 
19·14 
Ig.55 
20.14 
20.26 
21. 8 

22.58 
23, 12 
23,24 
23.3g 

'1106 
'1 log 
'1106 
'1108 
'1106 
'I I I I 

'II 10 
'11 12 
• I I I I 

'11 16 
'I I 13 
'11 15 
'11 14 
'1114 
'I 120 
'1115 
'1113 
'11 14 
'I 113 
II 13 

'1115 
'1116 
'I I 18 
'1 117 
'1119 
'II 17 
'1 I 18 
'1120 
• I I 17 

• I 120 
'1118 
'11 Ig 
'1 I 17 
'II 14 

(t) 
'1 I 12 
'II 12 
'I I 10 
'I I II 

(t) 

h m 

Readings 
of . 

Thermo-
meters. 

~~ ~~ 
=~>&b c,.... (IS .... cd 

O~ O~ 

11 moo 

---.----.- ----1-·---1---1----1·_----.-
Dec. 15 Dec. 15 Dec. 15 Dec. 15 

0, 0 20, 45. 10 (t) 0, 0 '03794 I. 0 50 '051 '6 
O. 7 45,40 0.37 '1 I 12 2. 42 '03666 3, 0 50"7 52 '3 
o. 15 44.45 0.5g 'I I 15 5. 25: '03483 Max, 52 'I 53'0 
0.3g 43,55 I. 22 '1 I 15 8. 6 '03426' g, 0 51 '252 '0 
0.56 44.35 1.3g '1 I 14 I I, 17 '03406 Min. 49 '048 '9 
1 .. 37 44.20 2.37 '11 18 13. 49 ·0342.~ 18. 45 49'9 51 '0 
1. 5 7 43,0 2,46 '1117 21.51: '03540 21,0 49'951'0 
2.37 44. 0 3.56 '1 I 17 23.5g '03485 22. 0 50 '051 '4 

5.42 
6.23 
6.3g 
7, 2 

*** 4. 22 'I I 15 23. 0 50 '552 '0. 

42. 0 

42 . 35 
41. 50 
41. 35 

4.36 '11 17 
5. 0 '1 II6 

5.22 '11 18 
5.38 '1115 

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in whicB 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 weI! to a considerable range of time near that which is 
recorded. A brace denotes that at this time tho curve of the Vertical ]"'orce was dislocated, and the difference of the numbers included 
by the brace shows the amount of the displacement. 



AT THE ROYAL OBSERVATORY, GREENWlCH, IN THE YEAR 1863. (ooix) 

as Q.$ I:I4Irt:I ai I:I4Irt:I 

~ Readings ai .S~a:l . j:l4lrt:l 
· .... '02 as .... '0.£ Q.$ ~ ; ai Readings a "5~ ~.= ~ ~ ,.t:I'§ "5~ .§ ~j~ ~ 

.""'O.£~ a ~~ ~.a of ,=c;l'" of 
"5E=l S~t:~ 

,.t:I ..... 
~~ '" ~ Q.)'- ,.t:I .... ~~t~ 05f:i Western c;lE-t S4l~e c;lE-i Thermo- Western ~ Q.) ~f c;lE-t Thermo-

.~ :;s .... '" r..tQ.)o", ..... '" .; :;s .; ~ .~ ~ .; ~ o Q.) 0 '" .~ ~ 
Declina-

~«S -o:Sg~ ~«S ~~c;l~ meters. -o:Sg~ r..t...=c;lQ.) meters. 
~;g ~~ !1 eo.. ;::I S ~o eo.. 1:1 a 1:1'0 1:1- Declina- ~o j:l- .... =~ s:1-

~o~Q.) ~oo Q.) 0 !1 c... ;::IS Q.) 0 ~~;::I~ Q.)O 

tion. 
j:l 0 Q.) Q.)OO r.4"S r.4"S Q.)oo Q.)oo j:l 0 Q.) Q.)oo Q.)oo 

r.4~ r.4"S ~!a ~~ .~ ~ r.4 Eo! ~!a i~~~ ~!a ~~ tion. ""1:1 o III 'Eo! ~ta c;l1ll~Eo!' ~!a ==~ ~~ ~~ .~ ~~ '" ~~ .~ Q.) § «S~ ~ ~ 
Q.I 

~ ~ 
'-e 1:: ,'" 

~ ~«S 
~ ~ P=l ~ CM > ~~c2 ~ c...~ 

c;)1 ~ ~ ~l:C.£ > g,~.£ eo..~ 

~::a 0)1 ~::s 

Dec. 15 Dec. 15 Dec, 16 Dec. 16 
b m 0 , " h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

7. 20 20 . .38.40 5,45 'I II7 23,41 20 43,20 II, 16 '1120 
7,28 .34. 35 6. II 'II 14 23,50 44. 15 12, 15 'JI2J 
7,42 32, 15 6,44 'II J2 23.5g 43• 30 12.30 '1125 
7. 50 .33.50 6.53 '1114 12.45 '1122 
7· 59 32, 15 7. 26 '1 II I 13,24 '1122 
8,Ig .36.35 7·48 '1122 14. 30 ' 1124 
8,31 37. 35 8. 8 '1120 14. 53 ' 1124 
8,47 37· 5 8,26 '1 121 17, 8 ' 1127 
8.53 37.45 8,42 '11 13 19. 15 ' 1127 
g. 3 36.30 9, 0 '1 I 10 20.55 ' 1124 
g.31 38,50 9. 21 '1 I 10 21. 13 ' 1127 

10.16 39,25. 9,40 '1105 23,20 'II 18 
10.31 40. 10 9·49 '1108 23.59 '11 19 
10.48 .39·45 10, 13 '1108 --------- --'- ----
I I. 12 40.40 10.28 '1113 Dec. 17 Dec. 17 Dec. 17 Dec. 17 
I 1.35 .38.35 10.35 '11 I2 O. 0 20.43. 30 o. ° '1119 o. 0 '04148 o. 0 47'5 49 '1 
12.53 4 1• 55 10.52 'II 13 I. 8 44. 10 I. 19 · I 121 6.38: '03597 I. 0 48 '4 50 '1 
13. 6 43. 35 10,59 'II 15 4·3~ 41. 5 3.12 '1 122 I!. 12 '03690 3. 0 49'9 51 '2 
13.27 43. 55 11. 14 • 11 12 6.45 41. 40 4.43 ' 1124 15.43 : '03863 Max. 51 '3 51 '5 

14· 2 41. 0 11.25 '1113 7. 32 43. 0 5.16 '1126 Ig, 0 '04138 g. ° 48 '9 50'3 
14. 30 40. 50 I I. 38 '1 I 12 7. 52 42• 10 6.38 ' 112 7 Ig.38 '°4168 18. ° 44'8 46 '2 
15. 7 42. 10 I I. 5g 'II 15 8. 8 42,55 7. 18 'II26 21.31 '°4326 Min. 42 '0 41 '3 
15.33 41. 35 12.39 '1 I J4 8.16 42. 0 7. 34 '1123 (t) 21, 0 43 '0 45 '4 
16. 12 41. 35 13.25 '1123 8. 28 42.45 7. 50 ' 1124 
17· 6 42. 35 14. 15 '1 I 17 8.38 41. 35 8. 8 'II21 
I8.2g 42• 50 14. 39 '1116 8.58 42, 0 8, 19 '1125 
20.56 41• 5 17. 39 'Jl22 g.25 41. 15 8,39 'II 15 

*** 18,4-6 'II20 g.31 42,10 g. 6 'II 18 
22.48 43,45 19. 31 · 1122 g.5g 4°· 0 g. 24 'II 17 
22.56 44. 35 19.43 '1121 10. 2 4°·20 g.38 '1122 
2.3. 3 43. 55 20.13 '1 121 10.35 37. 55 10. ° • I I I I 
2.3,27 45. 20 20.22 'I II9 11. 2 3g.30 10.24- 'I I 16 
23,45 4+ 35 2 I. 8 '1115 I 1,52 38,30 10·47 'II 16 
2.3.59 4+ 30 21.46 '1114 12, 18 3g. 25 II. 28 'I121 

22.31 '1 I 10 12. 27 4°,20 I 1,4° '1120 
23. 8 'I 110 12.52 3g.30 12.28 '1121 
23.33 '1114 13.15 41. ° 12.42 'II 18 
23·44 · I I 12 14· ° 4°,20 13.28 '1123 
23.59 'II 13 14. 59 42, 5 13·4'1 '1121 

--- ---- ------- ------- ------- 15. I I 4 1• 15 14· ° '1123 
Dec.16 Dec. 16 Dec. 16 Dec. 16 15,46 41. 55 14. 13 '1123 

0, ° 20·44·.30 0, ° '1 I 13 o. ° '03485 O. 0 51 '0 52 '5 15.5g 41. 25 14-,44- '1126 
I. 16 44-. 50 0.33 'II 13 2.23 '03324 I. 0 51 '5 53'0 16.52 41,25 14. 55 '1125 
3.57 41. 25 0·47 'JI IS 5. 8 {'0329O 3. ° 52 '2 53 '7 17. 15 3g. 5 15.37 '1126 
4,53 41, 15 I. 17 '1117 '03482 Max. 52 '2 53'7 17. 33 3g,50 15,46 '1128 
5.23 41,40 I. 56 '1117 10. 8: '03608 6. 0 52'0 53'0 17. 56 4°' ° 16. 3 ' 112 7 
8,43 40. 25 2. 9 '1116 12.58 '03862 9· 0 50'5 52 '0 18.29 43. 15 16,43 ' 1129 

*** 2.43 'II 16 16,47 '°4244 12. 0 48 '4 50'0 18.42 43. 50 16.57 '1131 
12.2g 40. 35 3.32 'II 18 22.22 '04285 Min, 44'8 44'2 18,52 43. 30 17· 17 '1 129 
12.38 4 1,35 7· 4 '1 120 23,5g '04.148 Ig. 0 45 '2 46 '0 19· 4 41. 45 17.42 · 1131 
12,52 40. 20 7.46 '1118 21. 0 45 '3 47'0 19. 30 43. 25 18. 5 '1128 

I4· 29 42. 0 8. 14 '11 19 22, 0 45 '8 47'2 Ig.52 40.40 18. 16 '1133 

14. 58 41,15 8.46 'JI I 8 23. 0 46 '8 48 '2 20. I 43. 10 18.30 '1130 
16.13 42. 5 9· 29 '1118 20. 10 42. 20 19. 16 '1148 
18. Ig 42. 10 9. 57 '1120 20. 25 44· 0 19.43 ' 1134 
Ig. ° 41. 30 10. 9 '1 IIg 20.43 43. 15 20.23 ' 1134 
Ig,34 41. 30 10.40 'Jl20 20.52 43. 50 20.53 '1133 
20.48 4°,40 10,58 'I 121. 21. 2 42.40 2 I. 8 '1132 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
December 17, The photographic trace for the Vertical Force Magnet was off the sheet in the direction of increasing force from 

2Jh • .3lm• till Ih. 41m. on December 18. 

GREENWICH OBSERVATIONS, 1863. Dd 



(cex) INDICATIONS OF THE M.AGNETOMETERS 

~ ~ = ell '1::1 ~ = ell '1::1 ~ Readings ~ 

-5~ 
= ell '1::1 ~ .e~N ~ ~ Readings 

.§ a .~]~ ~ 
,.cI'§ 

... '0 ~ ~ a of ~.§ .~]~ ~ a ell"= c.> ts .6 of ..= ... e~ell.a ell"= ell P 
~E=i ~~f.a -5E=4 ~E-4 Western c.>E-4 o ell t:: ~ c.>E-4 c.>~~~ Thermo- .~E-i Western ~]~~ 

e~t~ ~~ Thermo-... ~ 'j; ~ ~..c:Jgt .... ~ ~~ g t ... ~ meiers. ~ ~ 'j; ~ ... ~ oello~ ... ~ meters. ~ ~ ~"O ~ ~ =..:9 ~+'8Po ~~ ~..sc.>~ ~~ ='0 Declina- ="0 -S+'§Po ~ .... =Po aJ'O Declina- aJ'O aJ'O .......... §a 
$rJ.2 :ErJ.2 = 'S ~ ~rJ.2 .... =S 

~~ ~~ 
:E 0 

~rJ.2 !:l'S P ~ ~oo f;r,j~ ~~ ...... 0 ell ellrJ.2 ~rJ.2 ellrJ.2 ~ 0 Q.I 

CSfa tion. CSlii .~ r:~E-i ~ = ~~~H c'5fa .~ .~ ~fa tion. t!:l1ii .~ !S ~ E-4 C5fa .S ! r;a:j E-4 ~ fa . ~ 
~~ C!:)~ ... ~ ::c:~ >~ ~ ~ . ~ ~ ~ . ~ ~ell ~~ ell Q.I ~ ~ . ~ 

~ li ~P:.£ ell ell 
~ ~ ~ )1 ~ Q.~~ :>- ~ C;~ o~ ~ ~ PoIIl~ ~ p..>cS ~ C;~ C;::a 

Dec. 17 Dec. 17 Dec. 18 Dec. 18 
h m 0 I II h m h m h m 0 0 h ill 0 I /I b m h m b m 0 0 

2 I. 12 20.43. 15 21.20 ' 1127 16.52 20.41. 10 21. 0 ' 1124 
21.34 39. 35 21. 31 ' 1129 17· 8 40. 10 21.30 '1123 
21.45 43. 10 21.45 '1 127 17. 27 41. 10 21.43 '1126 
22. 0 40. 30 21.54 ' 1129 17. 55 40. 0 22. 10 '1122 
22. 13 44· 5 23. 6 ' 1124 *** 23.27 '1117 
22.40 45. 15 (t) 19. 37 41. 0 23.37 '1120 
22.54 4+ 25 *** 23,43 '1117 
23. 0 45. 35 20.58 40. 0 23.59 '1118 
23.22 46. 5 21.32 40. 20 
23.30 45. 35 21.42 42. 0 
23,48 47· 5 21·49 39. 35 
23.56 46. 5 21.52 41. 50 
23.59 47. 25 22. 0 40. 25 

42. 25 ----- 22. 7 '.' 

Dec. 18 Dec. 18 Dec.I8 Dec. 18 22. 15 4 1. 30 
o. 0 20.47. 25 (t) (t) 1. 0 45 '0 47'0 *** 
0.17 46. 30 0.' 8 '1 I 18 I. 0 '04325* 3. 0 47'0 49'0 23. 6 42.45 

*** o. 15 '1116 1.41 '04252 Max. 49'2 50'4 23.33 45,45 
I. 7 49· 0 I. I ' 1124 2.51 '04175 g, 0 46 '2 47'5 23,43 44. 10 
1.28 46. 15 1.20 '1112 6.59: '03824 18. 0 44 '2 46 '0 23.59 45,25 
2. 6 44,30 1.38 '1 I I I 9. 31 '03910 Min. 43 '9 43 '5 ------- --
2.32 45. 20 2. I '11 16 9.43 '03890 21. 0 44'8 46 '1 Dec. 19 Dec. 19 Dec. 19 Dec. 19 
2.50 46. 35 2.56 '1 122 10.15 '03937 o. 0 20.45. 25 o. 0 '1118 o. 0 '04060 I. 0 47'6 49'0 
3.18 46. 10 3.22 '1117 10.51 '03937 0.33 45. 55 o. 28 '1120 J. 45 '0389.'5 3. 0 49'3 50 '7 
4. 21 43• 5 3.51 '1120 15'45 '04108 0.57 43. 15 0.56 '11 16 4. 23 : '03500 Max. 51 '0 52 '0 
5. 15 45. 0 4· 4 '1123 19· 3 '04165 1. 24 45. 25 I. 28: '1121 7. 10 '03333 9· 0 50'0 51 '0 
5,49 43. 30 4·49 '1123 22. I '04155 I. 56 44.40 2. 5 '1 113 I I. 27 '03338 Min. 45 '6 45 '3 
6. 0 44. 10 5. 12 '1120 23.59 '04060 2. II 43.40 2.57 '1 123 IS. 41 '03472 22. 0 46 '6 48 '0 
6.27 42. 15 6. 0 '1125 3. 0 42. 35 3.52 ' 112 4 20. 0: '03713 
6,45 43. 30 6.19 '1 123 3.37 43. 5 4. 36 '1122 23.59 '03820 
7. 15 42. 5 7· 17 '1126 4. 27 41. 20 5. 4 ' 1124 

*** 7. 34 '1123 4.43 41.45 6.13 '1122 
9. 30 40. 30 7. 59 '1128 4. 55 41. 5 6,48 ' 1127 
9. 37 41. 5 8.34 '1126 6.32 41. 10 7. II '1121 
9. 57 27. 10 8,44 . fI28 7· 0 43. 0 7. 55 '1123 

10. 9 30.35 9· 14 ' 1124 7.42 40.45 8,46 '1122 
10.38 38.30 9. 30 '112 I 8.17 40.45 9· 2 ' 1124 
10.58 35.30 9.42 '111 I 9. 55 4 1. 35 9. 30 '1 122 
11.28 42. 0 10. 17 '1123 10. 13 40• 50 9.45 ' 1124 
I I. 41 42. 0 10.28 ' 1124 10. 29 41. 35 JO. 8 '1123 
I 1.52 40. 25 10·49 '11 16 10·49 40. 50 10.16 '1125 
12. 2 40. 25 I I. 28 '1126 II. 4 4 1. 0 10.51 ' 1124 
12. 2 I 39. 10 12. 10 '1125 I I. 17 40. 5 II. 14- '1126 
12. 28 39. 25 12.33 '1 I 20 11.41 39. 30 11.54- '11I8 
12.37 39· 0 13. 8 '1120 12. I 39.45 12. 8 '1125 
13. I I 40. 5 13. 27 '1127 12. I I 38. 10 12.28 '1119 
13.39 42. 35 13.42 ' 1124 12. 23 40. 10 12.39 '1122 
14· 4 37. 30 14· 0 '1 I 27 12. 46 37. 10 12.54- '1131 
14·53 40. 55 15.22 '1 121 12.54 39· 5 13.20 ' 1127 
IS. 0 39· 5 15.37 '1 122 13. 0 37. 25 13.39 '1128 
J 5. 12 38,40 15.56 . 1118 13.25 40. 15 14· 4 ' 1124 
15.23 36.25 16.13 '1123 14. 30 34. 25 14· 19 '1123 
1.5.31 36. 0 16.21 '1 122 14.46 39.45 14. 39 '1116 
15'43 37. 35 16.41 '1126 15. I 41. 10 14·49 '1122 
15.48 40,55 17· 2 '1124 15, 15 39. 30 15. I 'I I I I 

16, 3 40. 30 18.37 '1123 15,21 40,25 15.21 '1123 
16. 16 42. 30 19· 3 '1124 15.28 . 39, 0 15.24 '112 I 
16.37 4°,20 19.45 '1123 15.34 39.45 15.31 '1123 

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. (ccxi) 

cD cD 
~Q.I'O 

Q) .S ~'i ~ Q) Readings ~ 
~Q.I'O ~ 'S~i ~ Q) Readings .;]~ ~ Q) .... '0 II) • 

~~ .§ a 11)'= C3 E; .§ of ~~ ~~ ~.=C3~ .§ .=,§ of e~Q.I.a -5E:f 
lI).=g,g 

Western ~8 0Q.lt~ 0~2:!~ ~~ Thermo- Joo~2:! .... ~8 o ~ Joo '" 0 8 Thermo-~ II) Joo Joo Western' 0 oll)Joo~ 
~~ .;~ ~~oJoo ';'~ .... Joo .... Joo .... ~ ... ,.. JooQ.lJoot Joo .; ~ 
~o Declina- 3 .... 0~ ~-S8~ ~ ~ meters. ~~ t'O !":!-sg~ ~ ~ ~-S8~ meters. 

~J3' ~c... § a ~'O ";"S§~ ~o ~~ Declina- ~c...,§ a ~o _<+-<§a ~~ ~fll 
tion. 

o Q.I Q.lfll ~fll r.j;/""ol ~fll ~ 0 II) II)fll ~ 0 Q.I ~~ ~.l 

o~ 
Joo ~ ~<I.I~8 Joo~ '~g~8 Joo~ ,.. ~ tion. Joo~ .§ .5~~ '0 ~ :ei~~ o~ • Q.I 

o~ '~i .,.. o~ 1:: .,.. oQ.l . ~ ~ 6h o~ 011) ~~ >~ 1Il~ <+-<~ II) Joo ~ • Joo Q.I 
~ ~ p.,~cS > p.,>cS ~ )1 ::!!f ~ p.,lI:IcS ~ > p.,>cS c...~ c...~ 

~~ o~ o~ o~ 

Dec.lg Dec.Ig Dec. 20 Dec. 20 
b m 0 , u h m h m h m 0 0 h m 0 I " h m h m h III 0 0 

16. 0 20.37. 15 15.38 '1121 8,47 20.26.50 10. 7 'Il 18 
16. 9 38. 0 15.54 '1117 , 8.54- 26.55 10. 15 '1112 
16. 16 37. 15 16.28 '1118 g. II 25. 25 10.28 '1115 
16.31 3g. 5 16.53 '1123 g.Ig 25.30 10.43 '1 log 
17. 13 38.50 17. 32 '1120 g.37 31. 5 10.56 '1115 
17· 46 41. 50 17. 54- '11Ig 9. 50 31.25 II. 9 'J log 
18.32 41. 50 18.38 '1124- 10. 3 36.40 11.26 '1126 
18.38 40. 55 18.45 '1I22 10.33 35.30 12. 8 '1 III 

*** Ig.I6 '1123 10. ~p 37. 50 12.23 '11 15 
Ig. II 42. 30 I9·4I '1 122 10.48 37· 5 12.25 '11 17 
Ig.I9 42. 0 20. 22 '11 12 II. 0 3g·4° 13. 5 'J 120 
Ig.52 41. 35 20·47 '1111 I I. 36 33. 5 13. 12 '1I 18 
Ig.58 42. 15 20.5g '1115 I 1.56 32.40 13.38 '1116 
20. I I 42. 20 2 I. 13 '11l2 12.23 36. 15 13.51 'IIOg 
20.23 45. 10 21.37 '1 I17 12.36 3g.55 I3.5g '11 16 
20.33 44. 50 21.45 'I1 18 12.54- 37.45 14· 17 '1110 
20.53 46. 5 21.54 '1 121 13. 3 3g. 15 14. 31 '1120 
21. 6 44' 10 22. 1 '11 18 13.31 37. 50 14· 4-1 'IlIg 
21. 17 4-'.25 22.43 '1 IIg 13,42 3g.20 14. 52 '1126 
ZI.28 42. 20 (t) 14-. 4- 37. 55 15. I '1128 
21.45 42. 35 23.38 '1 1I8 14-. 17 4-5. 0 IS. 15 '1122 
21.57 41. 5 23.5g '1117 14-. 36 44. 30 15.3g • I 121 
23.21 _p.55 14·47 46•35 15.50 '1123 
23.2g 45. 35 14. 58 45. 35 16.24- '11 17 
23,41 46. 30 IS. 12 48. 15 *** 
23.5g 43. 20 15.30 42. 25 17· 9 '1120 

--_.- ---- 15.38 40. 50 17. 30 ' 1124 
Dec. 20 Dec. 20 Dec. 20 Dec. 20 15.46 40. 30 17'43 'II Ig 

o. 0 20.4-'.20 O. 0 '11 17 o. 0 '03820 0.30 4-6 '5 47'7 16. ° 38.55 17.4-5 ' 1124 
o. 17 47. 50 0.24 '1116 3.12 '03844- Max. 46 '5 48 '0 16.21 41. 0 17. 52 '1122 
0.30 ' 45. 25 I. 17 '1122 5.lg '0381 7 8. 5 46 '5 48 '0 16.24- 42• 25 18. 3 '1126 
0.58 45. 25 1.37 '1 122 5.46 '03855 18. 0 4-5 '1 46 '8 16.41 41. 55 18.27 '1123 
I. 15 48•35 1.57 '1 I 18 6.lg '03843 Min. 44'6 44-'.3 16.51 4-.3. ° 18,48 'JI26 
1.28 48. 35 2.23 '11 18 g.I2 '03860 2 I. 0 4-5 '1 46 '8 16.58 41.45 Ig.I5 '1I1g 
1.46 4-6. 5 2 .. 41 '1122 I 1.38 '0384-' 17· 14 42. 30 Ig.34- '1120 
2. 7 45. 10 3. 6 '1116 13.4-8 '03866 17. 23 40. 10 I9·43 'J 122 
2. 15 4-'.55 4· 7 '1126 13.56 '03goo I7· 29 42. 10 Ig.52 '1120 
2.43 46. 0 4. 2.3 '1125 15.20 '03goo 17. 34- 41 . .30 20. 13 '1120 
.3. 0 43.50 4. 52 '1130 17· 2g '03997 17· 4-' 42. 25 20.22 '11 18 
.3. 13 44·.30 5.21 '1103 I g. 18: '°4°22 17. 52 41. 5 20·49 '11 18 
3.46 43. 10 5.52 '1134- 23. 8 '03gg6 *** 21. 2 '1117 

4· 6 43. 50 6. 3 '1131 23.5g '03g03 18.3g 4-2. 10 21.21 '1120 

4·.39 43. 0 6.22 'I122 Ig. 0 4°'45 21.31 '1113 

4·49 4-3. 55 6.52 '1122 *** *** 
5. I 42. 25 7· 6 '112g I9-46 42. 10 22. 0 '1115 
5.17 .32·4° 7. 25 '11 17 Ig.54- 41. IS 22.35 '1114 
5.26 32.30 7. 35 '1123 20.28 40 . .30 (t) 
5.41 .35.25 8 . 7 '11°4 20.32 ,41• 25 
5,48 3g. 5 8.25 '1111 t 2 I. ° 40. 20 
6.16 40 . .30 8.37 '1106 21. 23 4°.45 
6 . .32 43. 15 8.4-2 '1110 2 I. 3g 3g. 10 
6.55 41. 15 8.50 '1108 21.57 4-1. 15 
7· II , 42. 10 g. 0 '1 IIg 22. 4 4°· 5 
7. 27 42. 10 g. 8 '1120 22. 18 41.4-5 
7·.38 43. 25 g. II '1123 22.23 4 1 • 0 

7· 48 41. 25 9·24 '1114 22.31 4-2. 5 
8. 8 33.25 g.30 '11 18 22.45 41. 30 
8.30 32. 0 g.52 '11 10 22.5.3 43. 20 

For the Horizontal and Vertical Forces, increasing readings denote increasing forces. 
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h m 0 o 
Dec.21 

b m 
16. 28 

Western 

Declina

tion, 

011/ 

20,43. 5 
41• 30 
4 1,25 

b III b 

. Readings 
of 

Thermo
meters, 

i'h moo 

23,5g 45,35 ___ i _______ 1' ____ 1 __ --____ ---

16,47 
18. 10 
18.23 
18,45 

42 • 50 
42. 5 

Dec.2 I Dec.2 I 
o. o· 20, 45. 35 
0, 16 46.50 0,38 
0.36 45, 10 0,55 
0, 43 45. 50 I, I 2 
0.5g 44.50 1.53 
I. 42 44. 10 
2, 10 45. 20 
2.30 44. 0 
2.53 40. 55 
3.14 43· 5 
3.38 37,45 
3,48 3g.15 
3.56 38.45 
4. 13 41• 20 
4.22 41. 15 
4.30 42.45 
4.45 41• 20 
4,57 43. 0 
5, 7 42. 20 
5.23 42 • 50 
5, 42 4 1,50 
6.22 41,25 
6.42 38.45 
6,57 32. 5 
7, 9 35. 5 
7, 16 34' 0 
7,36 3g, 45 
7.56 3g·45 
8. 15 40 .45 
8.38 3g·40 

8.54 37· 50 
g, 3 3g.35 
g. 15 31,55 
9,24 34. 30 
g.30 36. 0 
g.56 3g.20 

10. 2 38.35 
10.32 40.30 
10.52 3g. 0 
10. 57 38. 30 

2.17 
2.46 
3. 8 
3.32 
3.58 
5. 0 

5. 13 
5.30 
5.45 
6. 0 

6.48 
7. 0 

7. 13 
7. 22 

7·44 
7. 57 
8.32 
g. I 

g.23 
g.32 
g.58 

10.45 
10.57 
I 1.24 
I I. 49 
13.38 
14,51 
IS. I I 

15. 27 
17. 13 
18.16 
18'46 
Ig. 2 
Ig.32 
20. 3 

lI.3g 41. 5 20.22 
12. 15 40. 55 20. 55 
13.30 42.55 
13.3g 42.20 

14· 24 42, 45 
14 .• 33 43. 10 

14, 43 45, 0 

IS. 7 42 • 35 
15, 21 43.30 
15. 45 42 • 35 
16. 0 43,40 

16.13 43. 5 

21, 9 
21. 28 
21·44 
21.54 
23,53 

Dec.21 
Ct) o. 0 

'1 109 4.45 
'1 110 5,36 
'11 16 10.42 
' I11 7 17,15: 
'1114 23,5g 
'1 I 13 
'1118 
'1112 
'lUI 

'1116 
'I I 18 
'1116 
'1117 
'1114 
'1106 
. 1121 
'1120 
'1128 
'1116 
'1 I 18 
'I I 10 
'l12g 
'1132 
'1132 
'1116 
'1117 
'I I 18 
'1 1I8 
'1120 
'1120 
'1117 
'II20 
'I 117 
'I 122 
'II21 
'1123 
'1121 
'1123 
'11 Ig 
'IIlg 
'I I 12 

'1111 

'II 15 
'1113 
'IllS 

'1114 
(t) 

'03g03 
'032g2 
'03283 
'03338 
'03458 
'03364 

Dec.2 I 
I. 0 48 '750 '3 
3, 0 50'852 '0 
Max. 52'2 55 '0 
g. 0 50 '051 '0 
Min, 48'047"7 

21. 0 49'0 50 '4 

19·46 
20. 28 
20,43 
21. 7 
21.58 
22. 15 
22,28 
23, 8 
23.20 
23·41 
23.5g 

••• 
4 1 • 30 
42. 25 
41• 30 
42. 25 
42. 0 

42 • 25 
42. 0 

44, 15 
47. 0 
47. 25 
46•30 

___ 1·------1--- ---- ----1----·1-------

Dec.22 
o. 0 20. 46. 30 
I, 13 46.30 
I. 35 45.30 
2. 15 45. 55 
2,28 44' 0 
2.38 43,55 
3. 7 45. 0 

3.49 44. 20 
4.26 44. 20 
4.53 42. 35 
5,40 42. 0 
5.52 36,20 
5,58 3g.30 

6. 7 
6. II 
6. 15 
6.lg 
6.2g 
6,+3 
6.53 
6.5g 
7. 16 
7, .30 
7. 37 
7.43 
8.21 
8.34 
8,44 
g. 0 

g.28 
10. 13 

10.22 

10.36 
II. 8 
I I. 16 
11.37 
11,55 
12. 12 

••• 
36.55 
37.45 
37. 10 
38.35 
36. 20 
3g. 0 

38. 0 

3g.30 
38.30 
39. 25 
38. 15 
38.45 
34. 30 
35.30 
37. 55 
35.30 
34. 10 
38,40 

38. 0 

3g. 0 

38. 10 

3g.35 
40. 0 
43. 10 

40. 30 

Dec.22 
o. 0 

0.32 
0.40 

1.27 
1.3g 
2. 0 
2. 13 
2.23 
3, 0 

3. 12 
3,52 
4. 27 
4.43 
5. 9 
5.43 
5.58 
6, 7 
6, 14 
6.24 
6.35 
7. 17 
7. 30 
7,42 

7. 54-
8. 12 
8,Ig 
8.43 
g,I5 
9·44 
g.57 

10.38 
I I, 8 
I I, 15 
11.26 
I I. 38 
[1.54 
12.35 
12.57 
13. 15 

'1112 
'11 14 
'I II2 

'I II4 
'1116 
'1110 
'1111 
' 1104 
'1105 
'1103 

Dec. 22 

o. 0 '03364 
0,24 '03342 

Ct) 
I. 7 '03523 

{
'03455 

2,53 '034go 
4, 15: '03435 

6, 3g {:~~~~~ 
12, 30 '04310 

'llog (t) 
'1106 21, 0 '04655 
'1110 
'11°7 
'1110 
'1131 
'1128 
'[ 133 
'1124 
' 1127 
'I log 
'I log 
'1105 
'1110 
'1108 
'1 III 
'1102 
'1113 
'1117 
'II 12 
'1116 
'II Ig 
'1124 
'1122 

'1128 
'1123 
'II27 
'1124 
'1126 

Dec.22 
I. 0 49 '8 51 '8 
3. 0 50 '4 52 '5 
Max. 51 '052 '5 
g. 0 46' 3 48 '0 

18, 5 38 '540 '2 

Min. 37 '2 36 '4 
21. 0 37 'g 3g 'g 
22. 0 38'840 '2 

23. 0 3g 'I 41 '0 

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,1joom 
observations made 'Yith the telescope in the ancient manner. The Symbol -"'''' denotes that the magnet has been generally in a state of agitation. The Symbol (t) 
denotes t~at tbe 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. 

December 22. The Vertical Force Photographic Trace was off the sheet in the direction of increasing force from u h 
•• 30m. tillih. 30m. on December 23· 



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

.v .v .S.a'i .v .v .S ~ 'j .v .v Readings .v .v =q)"t:! 
~ 

=q)'C .v Readings 
S ii~ ~~ ~I 

.§ q)~ ~ a -a~ of S ~.§ .;]~ ~ • ... 0.& ~ S of 
'5~ '5E-4 -5~ ~~ti -5~ 

q),.c:I~,g ,.c:I ...... 
Western ~q)~e Thermo· Western Co)E-f f~t:«I Co)E-4 Thermo-

.;] .; ~ f;a;j.8 0 q) ...... :a .~ :a meters. 
...... ,.. .; :a ~.sg~ 

.... ,.. 
~.sg8. 

.... ,.. 
...... 81:10 i~ 

~,.c:ICo)q) ~cd ~ cd ~ cd meters . 
Declina- ~o ..... §1:10 = ..... = .... Declina- =0 ~o Sct.. ~ S ~cg ~ 

q) 0 q) 0 3~ § s =0 'il~§~ ~~ q)CI.l q)CI.l = 0 q) q)CI.l 

;ll~l 
q)CI.l ~CI.l 1=1 q) ~CI.l '" ~ )"';: ~~ tion. C5~ ·a~~~ ~fi 'i: f!~E-4 ~;i ,.. = 

I 
tion. ~fi ~~~E-4 ~~ Co) I'Jl • E-f ~fJ ~cd 'i: ~~,.. . fo . fo 

q) (I) q) cd .,.. q) q) (I) 'J: cd tri ~ . q) 
~ ~~ > «I 

~ ::;: ~ l:Io~cS ::;: > l:Io>cS ::;: o~ o~ :a ~ =1:10 <+=< )l > l:Io>cS o 0).1 

Dec. 22 Dec.22 Dec. 23 Dec. 23 
h m 0 I 1/ m" h m b 1D 0 0 h m 0 I /I h m b m b m 0 0 

13.43 20 .• p. 10 13.30 '1125 12.14 20.34. 30 14· 17 '1110 
13.48 42. 30 14. 39 '1125 12.22 35.30 14. 28 '1 III 

14· 0 41.45 17. 31 '1131 12.31 35. 5 14·49 '1110 
'Ill •• 19· 45 '1130 13.15 40. 25 15.21 : '1 III 

15.57 42.45 20. 2 ' 1129 13.34 40.45 15.39 '1128 
17. 52 41.40 20.58 '1128 14· 19 3g. 5 15.52 ' 1129 
18.52 41,50 21.30 ;1128 14. 31 40• 10 16, 12 '1126 

19· 7 42. 15 21.57 ' 1127 14,54 3g.20 16,32 '1126 

19. 24 41,35 22.24 '1128 15.27 40.45 17. 26 '1113 
2 I. 12 40. 35 22.55 '1126 15.53 38,30 17,39 '1112 
21,37 40.40 23,56 ' 1127 16, 4 3g,25 17,44 ' 1109 
21.48 40. 15 23.59 ' 1127 16.23 37. 55 18, 15 '1I24 
22.36 42,50 16.52 3S.25 18. 42 '1120 
23. 18 43. 35 17· 2 3g.20 19· 0 '1120 
23.32 44. 50 17. 16 3g.30 19' 18 '1123 
23.59 45. 5 17. 28 38,45 19. 30 '1122 

---- 17· 37 40. 10 19. 56 '1122 
Dec. 23 Dec. 23 Dec. 23 Dec.23 17·44 41. 45 20.17 '1118 

o. 0 20. 45. 5 o. 0 ' 1127 (t) o. 0 40 '7 42'4 17·52 40. 5 20.26 • I I2 I 

0·49 44. 30 0.35 '1128 1. 0 '04403• I. 0 42 '2 44'0 18. I 41. 25 21. 7 '1113 

1.41 45. 50 0.51 ' 1127 1.30 '04310 3. 0 45 '8 46 '5 18. 18 40. 5 21. I I '11 17 
2.22 44. 50 1.38 ' 1129 4,28 '03645 6. 0 48 '9 50'2 19. 10 44. 35 21.32 '1112 
2.36 45, 10 2. 2 '1126 . 5.31 '03463 Max . 51 '3 52 '2 Ig.30 43. 15 21.51 '1110 
3. 2 44· 0 2.36 '1 128 7, 4 '03433 9· 0 50'2 52 '0 20. 7 43. 25 22.29 '1108 
3.38 43. 15 2,49 '1123 7.45 '03425 12. 0 50'9 52 '0 20. 16 42. 30 22.38 '1106 

4. 24 44, 0 3. 8 '1126 9. 55 '03345 Min. 47'3 47 '2 20.29 42.45 23. 8 ' 1104 

4. 52 +3. 10 3.35 ' 1124 13.42 '03280 21. 5 48 '0 50'0 20·44 40. 55 23. 18 '1106 
5, 6 4 1. 50 3,48 '1125 15,43 '03300 22. 0 48 '0. 50'0 20.50 41. 35 23,44 ' 1104 
5. 17 4 1.45 5. 9 '1112 17· I '0331 7 23. 0 48 '3 50 '1 21. 3 40. 30 (t) 
5.28 43• 20 5.41 '1113 23. 2 '03520 21.30 42. 15 
5.38 42. 35 5,53 '1110 23.59 '03481 21. 52 42. 0 
5.56 43. 20 6. 8 '1 log 22. 18 42• 45 
6. 3 42. 10 6.23 '1114 22.29 44. 10 
6. 28 46. 25 6.53 ' 1104 22.37 42. 25 
6.35 45. 55 7. 18 'log9 22'42 44· 0 

6,42 46. 55 7. 31 ' 1104 22.50 43. 10 

7· 0 44. 30 7. 53 'log9 22.58 43. 55 

7· 8 45. 5 8.22 ' 1107 23. 3 43, 10 

7. 21 43· 0 8,48 '1105 23.22 45.f5 
7. 33 44. 25 q. 5 '1106 23.31 45. 30 

7.45 4+ 10 9. 15 '1 II 1 23.59 48. 10 

7. 58 41. 30 9. 27 '1 IIO - ----
8. II 40. 35 9.43 '11 15 Dec. 24 Dec. 24 Dec. 24 Dec.24 

8. 18 41.30 9. 53 '11 16 O. 0 20.48. 10 (t) o. 0 '03481 O. 0 49 '0 51 '0 

9· I 39· 5 10. 2 '11 13 O. II 47, 20 o. 15 ' 1104 2.42 '03318 I. 0 50'0 51 '8 

9. 23 39. 25 10. 12 '11 17 0.41 48. 15 0.24 '1108 3. 0 '03325 3. 0 51 '8 53'6 

9. 39 38. 15 10.24 '1108 I. I 46. 5 0.57 ' 1095 6. 7: '03220 Max. 54 '1 54'9 

9.45 39. 10 10,32 '1110 1.40 48• 55 1.37 ' 1097 10.43 '032go 9· 0 51 '4 53'0 

10. 7 33. 10 10.52 '1105 2. 2 47. 30 2. 15: '1100 22.40 '03630 Min. 48 '0 47'8 
10.21 33.10 II. 6 '1103 2. 17 48,40 2.29 'log6 23.59 '03650 22.50 48 '4 52 '0 

10.33 34. 50 11.27 '1103 2.32 47. 30 3, 17 '1102 

10·47 34. 30 11.38 ' 1107 2·47 47. 30 3.2.6 '1101 

II. 7 32.25 I I. 52 ' 1107 3. 10 45,40 3.55 '1108 

1 I. 16 34.45 12. 7 '11 14- 3.53 43. 5 4· 0 '1106 

11.26 34. 50 12.15 '1110 4, 7 43, 5 4. 23 '1110 

11.43 36.35 12.22 '1112 4. 37 4 1,25 5.20 '1110 

11.50 36. 5 12.43 ' 1107 5. 2 41• 0 6. 17 '1114 
12. 7 36, 0 13.37 '1114- 5.32 3g.20 8. 8 '1112 

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



(ccxiv) INDICATIONS OF THE MAGNETOMETERS 

Dec. 24 
h m 
5.56 
6. 14 
7. 6 
8. 10 
g.30 

10. 0 
11.53 
14. 53 
16.30 
17· 14 
17. 51 
20.26 
21.23 
22.24 
23.59 

Western 

Declina

tion. 

o I II 

20.40. 10 
39.40 

40 . 25 
40. 5 
40. 5 
38.50 
41. 0 

42.45 
41 • 35 
42. 30 
41• 25 
41. 15 
40, 5 
41. 0 

43• 25 

Dec. 24 
h m 

9. 30 
9·47 

10. I 

10.57 
II. S 
15.39 
16.23 
17. 30 
17·54 
18.28 
19. 29 
20. I I 

22. 13 
22.45 
23. 24 
23.59 

·111 I 
'I II4 
·1112 
'II I4 
·1 II3 
'1I20 
'II22 
'1121 
'1123 
·1 I 20 
'1 120 
·1122 
'11 14 
'1 I 13 
·1 lIS 
'I I 13 

h m 

Readings 
of 

Thermo
meters. 

h moo 

___ �.----1----'-�----1------- ----- ---
Dec. 25 

o. 0 20. 43. 25 
0.26 43.35 
I. 0 43.45 
2.20 43, 0 
3.32 42.35 
5. 8 41. 5 
7. I 41. 0 
8.56 40. 10 

I I. 1 40. 10 
14.58 42. 5 
17. 9 4 1 • 20 
17.17 42. 0 
17.27 41. 15 
19.23 41. 10 
19.52 41. 35 
21. I 40.20 
21,26 41, 5 
21. 58 40.25 
22.28 40.35 
23. 15 42.40 
23.4-3 42,45 
23.59 43. 35 

Dec. 25 
o. 0 

I. 8 
I. 58 
2.10 
3. 4 
3.52 
6.39 
7· 39 
8. 25 

10. 2 

11·48 
13.26 
17. 6 
17. 22 

17.46 
18.23 
18.38 
19' 41 
19. 53 
20. 19 
2 I. 14 
21.53 
22.27 
22·44 
22.58 
23, 12 
23.24-
23.45 
23.59 

·II 13 
'I 1I6 
'1118 
'II 17 
·II 18 
'I II7 
'112 I 
'1120 
'1119 
·1120 
'1122 
' 1124 
.1124 
' 1129 
'1128 
' 1129 
·1132 
'1130 
'1130 
'I 129 
' 1127 
'1123 
·1120 
'1124 
'1123 
'I 1I5 
'1121 

'1120 
'U20 

Dec. 25 
o. 0 

2, 15 
6.20: 
8,43 
9. 8 

12.38 
17. 20 : 
23.59 

'03650 
.03609 
.03460 
'03458 
'03490 

'03624 
'03850 
'03781 

Dec, 25 
Max. 50 '051 ·8 
8. 5 48 '551 ·8 
]\iin. 46.446 '2 

21. 0 47 .349.0 

___ ,----1------ - ----1.-.------
Dec. 26 

o. 0 20. 43. 35 
0.49 44· 15 
I. 10 45.30 
l. 45 44· 45 
2.19 47. 5 
3.16 45.30 
4.12 45. 30 
4.33 44· 20 
4.58 45. 5 

*** 

Dec. 26 Dec;26 
o. 0 

0.22 

I. 0 

I. 7 
I. 26 
I. 58 
2.32 
2.57 

·1120 
'1119 
(t) 

'I I 15* 
'1112 
•11°9 
'I I 10 
'1108 
·11 12 

o. 0 

1.54 
4. 8 
5.39 
7. 6 
9. 58 

16. II 
17. 58 
23.59 

'03781 
.03604 
'03305 
'031 99 
'031 97 
'03'177 
'03300 
·03282 
'03394 

Dec. 26 
I, 0 49 '8 51 '5 
3. 0 52 '0 53 '7 
Max, 54 '155 '0 
9, 0 53.554.3 
Min. 49'649·4 

22.43 51'052·4 

Dec. 26 

Western 

Declina

tion. 

h mOl II 

6.21 20.43.40 
7. 0 38.50 
7.32: 42, 0 
7.57 41. 20 
8. 13 4-1,35 
9.55 39. 50 

12.15 40.55 
12.50 40. IS 
13, 15 41, 0 
13.58 35,35 
14. 43 38.30 
14.48 37· 20 
14.58 38.20 
IS. 7 37· 30 
IS, 15 38, 25 
15.31 37. 0 
15.56 40.55 
16.13 39,30 
16.29 42. 55 
16.36 42,30 
17. 18 51. IS 
17. 32 48. 40 

17.48 So. 0 
17· 57 49· 40 

18. 3 50.20 
18.13 49, 15 
18 . .33 47.35 
19, 0 43. 5 
19.13 4-'.25 
19.30 42. 20 
19.32 43. 50 
19.45 41.30 
19.55 43,20 
20. 13 42. 25 

20 39 
21. 18 
21.39 
21.55 
22.26 
22.38 
22.43 
23. I 

23.16 
23,42 
23.45 
23.50 
23.59 

*** 
4+ 35 
43. 55 
46. 50 
47. 15 
43• 30 
43. 0 

44. 5 
44. 15 
50.25 
48. 15 
49. 5 
48. 50 
48. 50 

Dec. 26 
h m 

3.45 
4· 7 
5.22 
5,55 
6,30 
6.46 
7·57 
8, II 

I I. 10 
12. 2 

12. 13 
12, 28 
12.39 
13. 8 
13,39 
14. 10 
14. 32 
14. 50 
15. 13 
15.24-
15.32 
15.54 
16. 15 
16.43 
16,56 
17. I2 

17,34 
17, 46 
17,58 
18.27 
18.53 
19. 26 
19. 54 
20. 0 
20. 9 
20, 18 
20,29 
20.54 
21. 52 
22. 8 
22.25 
22.37 

23,26 
23.43 
23.52 
23.59 

'II 12 
'1108 
'1108 
' 1109 
·1105 
·11 12 
'II 14 
'II 13 
'IllS 

·1115 
·11 14 
·11 13 
·1 112 
·1117 
·11 18 
·1 II I 

·1 I 12 
'1110 
'1114 
'II 12 
'II 18 
'1118 
·1 III 

·1119 
·II 16 
'1121 
'IllS 
·1119 
'1116 
.1127 
'1126 
'II 13 
'1112 
'1115 
·1110 
'1116 
·II 12 
'1123 
' 1098 
'Iog7 
'1101 
' 1099 
(t) 

'1105 
' 1104 
·1105 
'1103 

h m h m 

Readings 
of 

Thermo
meters. 

~~ r:z;j~ 
~~ p:fn 
ct-<o~ ct-<~ 

I""l Ol""l 

o o 

-----,.-------~----I·---~-----.... ,,----~·--·---,·----~ 
Dec.27 

o. 0 20. 48. 50 
o. 6 50. 0 
0.13 48.55 
0.28 52.35 
0.36 49.55 
0, 43 49,35 
0.46 52.15 
0.52 .51. 50 

Dec. 27 
o. 0 

0.15 

I. 2 

I. 59 
2.16 
2.29 
3, 5 

Dec,27 
'1103 0,0 
'1109 1.43 
(t) 5. 0: 

'1099 g. 24-
'110810.21 
'II 14 11.36: 
'1109 13.30 
·11 I2 14- 30 

'03394-
'03.480 
·03626 
'04069 
.04120 
.04140 

'042 93 
'04325 

(t) 

Dec. 27 
I. 0 50'552·0 
Max, 50·552 '0 

9. 0 46 '2 47 '0 
18.50 4-1 '~+3 'Z 
Min, 4-0 '339 'S 

21.041 '2+3'0 

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 ct) 
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. 

December 27. The photographic spot of light for the Vertical Force Magnet was off the sheet from 14l/.· 30m. till lh. 39
m

• on December 28. 
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, 
.!L~'j ~ .a~~ ~ .a~~~ =ep'tS Readings tl ~ ~ ~ ~ga)1 as eli eli .... '0 .s as ~ 

..=.§ S" ~-; ~ ~ ..=,§ ep..cl~t; S S i~ 
ep .... ~ 

-5~ ep..cl C,) .B i~ of C,)-; ~ 
-58 C,)~~"" i~ Thermo- 1~ J.. t::13 ~~t~ Thermo-C,)E-i Westem C,)E-i 

~] ~ ~ Western ~ep J.. 
.~~ .... :a PEf.sg~ .... J.. ..... :a meters. .~ :a -fl

0ep .~~ ° ep ° J.. .~] meters. ~ ~ '3 C,) ~ PEf..clC,)ep 

i~ PEf .... C,)~ ~- .... =~ 
Declina- l .... §s =- ..... <s§s ~'O Declina- eo = 'g § ~ eo ~o !J3 = ° • ep alJ3 ~J3 ~~ ~~ epOO epOO epoo -<s::sm epoo 

r.; oj r oj 
~ .ep 

° ~E-i ~ta .~ t~E-i ~; tiOD. ~; °!1PEfE-i ~ta .S:l!PEfE-c J.. = '6h J..= tion. J.. = c!;ta 
~ !~cS C!'~ p:S1 ~~ ~lJ ·a5 . J.. p:j So > 6b ::; 1:: ~ • J.. ~~ 

~ ~ 
~ .J.. 

~ :a ~ ~ ~>cS ~::;1 ~~ ~ ta j:I.,~ oS ~ ~>oS Ci-<)1 Ci-< ~ o O~ 

Dec. 27 Dec. 27 Dec.27 Dec. 27 Dec. 27 
h m 0 I II h m h m h m 0 0 h m 0 I /I h m h m h m 0 0 

I. 2 20.59.40 4.45 '1112 21. 0 '04474* 21·47 20 • .39.40 23.54 ' 1107 
1.40 45. 55 4. 56 '1116 22. 0 41 • .30 2.3.59 ' 1109 
1.56 43,45 5. 7 '1113 22. 9 40. 0 
2. 1.3 47·.30 5. 13 '11 17 22. 18 43."20 
2.33 44. 25 5.28 '1110 23. 0 43. 0 
2.40 45'45 5,44 '1108 23.29 43. 30 
2·49 44· 5 5.57 '1102 2.3.50 47. 15 
3.20 44· 0 6.24 '1112 23.59 46. 55 
3.28 44.40 6.32 • I I I I ---- --_.- - ----
3.38 43 . .35 6'45 'II 15 Dec. 28 Dec. 28 Dec.28 Dec. 28 
4.43 42. 55 7· 0 '1113 o. 0 20.46. 55 o. 0 ' 1109 (t) I. 0 44'0 46'0 
4. 52 43. 55 7. II '11 15 O. 7 45. 55 o. 8 '1112 I. 0 '04331* 3. 0 45'2 47'0 
5. 0 4.3·20 7. 39 '1113 0.29 47. 20 Ct) 1.39 '04264 Max. 48' 8 50'0 
5. 12 45. 10 7·47 '11 14 0.39 46. 30 0.57 '1113 2.56 '04160 9· 0 48'3 50.0 
5.22 45. 10 8. 16 • II 12 0.56 47· 5 I. 23 '1114 .3.23 '04138 Min. 48'0 48' 2 
5.38 46'45 8·.39 ' 1107 1.23 45,40 1.35 '1118 6.52: '03720 18. 0 48'5 50'0 
5.58 42'45 9' 8 '1114 1.30 47. 10 I. 54 ·I1I.3 10. 0 '03494 21. 0 49'0 50'5 
6.27 43. 10 9. 26 '1 II I I. 52' 45,40 2. 9 '1114 11.30 '03397 
6.38 42. 30 9. 37 'Il16 2. 15 46. 10 2·49 '1100 12.51 '03354 
7. 23 42. 20 9. 52 '1113 2.30 45. 10 .3. 0 'J 100 18. I '03365 
7. 56 40. 25 10. 8 '1117 2.36 44· 5 3.23 '1116 22. 7 '03327 
8.13 4 1. 0 10.22 '11 15 2.40 44. 30 .3.53 'II 17 23.59 '0.3257 
8.37 38.35 10.58 '11 18 3. 6 37. 30 4. 22 '1115 

9· 8 41. 25 12. 4 '1119 3.27 42. 10 4.41 '1119 
9. 53 39'40 12.16 '1116 3,44 43. 25 5 . .30 '1118 

10.54 40. 20 12.52 '1114 3.52 44. 55 5,43 '1 121 
II. 10 4 1. 5 13.10 '1116 4· 7 43. 30 6. 2 '1113 
13. 12 41. 35 13.22 '111.3 4. 16 44· 5 6. 23 '1114 
13.28 40. 20 13.56 '1114 4. 58 41• 35 6.38 '1 I I I 

13.31 41 . .35 14, 8 '1112 5.30 42. 25 7·45 '1120 
14. 33 42. 35 14·.38 '1116 5.39 41. 10 7. 57 '1117 
15. 7 47. 20 14. 59 '1115 5·49 41• 30 8. 17 '1120 
15.31 47'45 15.27 '1126 6,47 .38,45 8 . .30 '1118 
15.39 45. 10 15.39 ' 1124 7. 52 40 . .35 8.39 '1 I19 
15.56 43 . .30 15.53 '1128 8.28 39·.30 8.53 '1118 
16. 0 42. 10 16. 0 '1 128 9· 4 .39. 15 9· 9 '1121 
16. 8 41. .30 16.27 ' 1134 9. 15 37·50 9. 26 '1118 
16.25 43. 25 16'44 '1128 9. 24 .38,45 9·47 '1118 
16·47 41 . .35 17· 8 ' 1127 10. 7 38.20 10.13 '1121 
17· .3 44· 5 17. 21 '1128 10.30 35. 5 10.40 '1116 
17. 22 42. 15 17.40 '1120 10.50 35.20 II. 8 '1119 
17·47 45. 5 17. 52 ' 1124 II. 0 .34·.30 I 1.40 'II 16 
18. 2 46. 0 18. .3 '1125 I I. 13 .35 . 5 11·47 '1120 
18. 12 48. 10 18. 13 '1123 I I. 28 32.30 I 1.56 • JI 18 
18. 21 46. 25 18.38 ' 1129 12. .3 36. 20 12.20 '1125 
19· 2 44. 20 18·47 '1126 12. 16 .38.55 12.43 '1122 
19. 18 45. 50 19. 22 ' 1127 13. 0 .36. 15 13,44 '1 122 
19· 41 45. 10 19. 38 'II26 14·4.3 41. 25 14. 27 '1123 
19. 52 46. 0 19. 59 ' 1129 15. .3 41. 5 14. 37 '1125 
20. 0 44.40 20.39 '1119 IS. 10 42'40 14.43 '1 123 
20.20 43 . .35 20.51 '1123 15. 18 41. 45 15.22 '1123 
20.32 41 . .30 21.23 '1123 15.38 43. 35 15.38 '1 121 
20.52 40. 15 21.42 '11 18 16. 13 42 . .35 16. 4 '1120 
20.59 42. 10 21.51 '1123 16. 17 43. 5 16. I I '1123 
21. 7 40. 25 22. 6 '1 122 16.30 4 1• 0 16.23 '1119 
21.22 40• 25 22.14 '1126 16'46 42. 5 16.32 '1123 
21.25 42. 0 23. 8 '1118 17. 18 40. 15 16,40 ' 1124 
21. 43 41• 5 23.28 '1106 17. 58 42. 10 16,46 '1121 

I 

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



ccxvi) 

Dec.28 
h m 

18. I I 

18,48 
19. 2 

19. 12 
19. 53 
20. 7 
20.23 
21. 7 
21.23 
21.32 
21.37 
21.48 
22. 4 
22.18 
22.40 

23.50 
23.59 

Western 

Declina

tion. 

o I 1/ 

20.41. 30 
42 • 55 
42. 10 
42 • 55 
42 • 30 
44. 20 
44. 0 

41. 5 
4 1 • 20 
40. 0 

40 . 50 
40. 30 
43. 25 
43. 5 
41. IS 
42. 10 
43. 5 

Dec. 28 
h m 

17. 13 
17· 45 
18. 23 
18. 42 
19. 2 
19· 17 
19. 33 
20. 8 
20.26 
20.32 
20.39 
20.52 
2 I. 7 
21. 24 
21.32 
2 I. 43 
2 1.51 
22. 12 
22.43 
23. 7 
23.30 
23.59 

'1128 
'1125 
. II3I 
'1131 
'1125 
'1125 
'1 121 
'1120 
'1123 
'1120 
'I 122 
'I ll6 
'II 15 
'1119 
'II 18 
'1122 
'II 19 
'1119 
'1113 
'II 14 
'1112 
'II 15 

b m 

INDICATIONS OF THE M.AGNETOMETERS 

b m 

Readings 
of 

Thermo
meters. 

o o 
Dec. 29 

h m 

9'46 
10. IS 
10.22 
10.31 
10.48 
I I. 2 

I I. 9 
1 I. 16 
12. 16 
12.37 
13. 7 
13. 26 
13.30 
13'46 
14. 8 

14. 27 
14. 36 
14. 53 
IS. 8 

Western 

Declina

tion. 

o , /I 

20,39. 20 
38.35 
33.50 
33,25 
.35. 5 
33. 0 

33.25 
32.50 
39. 15 
36.35 
40 • 50 
40 • 35 
41. 5 
40. 0 

44. 30 
42 • 55 
43• 25 
40. 30 
4 1• 50 
*** 

Dec. 29 
b m 

'1116 
'II IS 
'1 II7 
'II 14 
'J 117 
'II 16 
'1121 
'J 122 
'11 16 
'1117 
'1 I 14-
'1115 
'1119 
• I 123 

h m 

Readings 
of 

Thermo
meters. 

b mo. 

___ -----I----I----~ ---1----1.--- ----

16. 13 
16.30 
16,42 
16,49 
17. 6 
17. 13 
17· 19 
18. I 

18. 12 

18,41 

18'49 
19' 0 

19. 20 

41. 10 
42. 5 
4 1 • 30 
42.45 
40 • 30 
42. 5 

13. 2 
13, 10 
13. 24 
13.38 
13.51 
14. 2 

14' 27 
14.43 
15. 7 
15.17 
15.52 
16.31 
16.57 
17. 5 
17. 13 
17. 35 
18. 0 

18. 10 
18,38 
19. 8 
19. 38 
19. 51 
20. 14 
20,32 
20.46 
21.22 
22.14 

22.40 

'II 19 
'II 17 
'II 18 
'1121 
'1122 

'II 14 
'I I17 
'II IS 
'11 IS 
' 1109 
'I I 10 
'1 II8 
'II 13 
'I I 12 

DCc.29 
o. 0 20. 43. 5 
0.23 45. 5 
0.30 44.25 
0.37 45. 50 
0.55 44. 10 
I. 13 45. 45 
I. 44 45. 10 
2. 0 46. 35 
2,27 45. 35 
2.37 46. 0 

3. 2 44. 25 
3. 10 45. 10 
3.23 43. 35 
3,49 42 • 15 
4.23 43. 15 
4.36 41. 55 
4.46 43,40 
4. 57 42,55 
5. 13 45. 10 

5,45 42. 20 
6. 0 41 • 35 
6.22 42. IS 
6.53 39. 10 
7. II 40 • 55 
7. 30 35.20 
7.46 35.25 
7. 56 33. I 5 
8. 23 39' 10 
8.41 37. 15 
8.55 37· 35 
9. 9 34· 30 
9. 16 36.25 
9' 29 36.30 
9.37 34. 35 

Dec. 29 
o. 0 

0.38 
0.54 
J. 30 
1.57 
2. 8 
2. 15 
2.45 
3. I I 

3. 23 
3.55 
4. 8 
4·49 
5.25 
6. 0 

6.42 

7. 12 
7. 39 
7. 53 
8. 0 

8. 15 
8.30 
8.51 
9. 0 

9. 13 
9. 35 
9.40 

9. 54 
10, 18 
10.30 
II. 0 
II. 23 
12. 10 
12.53 

Dec. 29 
'I ll5 0, 0 

'II 13 3,48 
' 1104 
'1094 6.22 
'1105 7,59 
' 1104 9· 45 
'1106 I I. 0 

'1098 14,50 
'1101 22.23: 
'1099 23.59 
. 1103 
'1102 

'1 I 10 
'1105 
'1 I 12 

' 1104 
'1100 
' 1089 
'1088 

' 1096 
'1103 

' 1099 
'1106 

' 1104 
' 1109 
'1103 
'1106 
' 1098 
'1 122 
'1126 

' 1099 
' 1109 
' 1109 
'I 112 

'03257 

{
'03235 
'03360 
'03233 
'03244 
'03240 
'032 I 7 
'03366 
'03720 
'03665 

Dec, 29 
I. 0 5 I '8 53 '0 
3, 0 52 '954 '3 
Max. 54 '0155 '0 
9, 0 54 '0/55 '0 

18. 0 49 '4:51 'I 

Min. 48 '1148'1 
2 J. 0 49 '0150 '8 
22, 0 49 '01151 '0 

23. 0 49'451 '2 

20.24 
2 I. 2 

21. 23 
21.32 

21.42 
21.48 
21.57 

22.21 
22.30 
22.39 
22.43 
22.46 
22.55 
23. 0 

23.34 
23,45 
23.59 

40 .45 
42 .45 
42. 0 

43. 25 
42. 35 
43. 25 
42.40 

*** 
44. 0 

41,35 
43, 10 
42. 5 
43. 50 
43. 5 
43. 35 

(t) 
41. 0 

41 • .30 
42.40 

41. 25 
42. 50 
41• 25 
42 • 55 
43. 0 

43.40 

43. 10 

(t) 

_______ -1-------- ---11----11--------

Dec.30 
o. 0 20.43. 10 
0.57 43. 35 
1,12 42.50 
2.28 43. 30 

Dec.30 
(t) 

0.32 'IllS 

o. 43 'II 17 
I. 8 'I II4 

Dec, 30 
0, 0 

2, 0 

2.43 
6,24: 

'03665 
'03606 
'03598 
'03458 

Dec, 30 
o. 0 49 '651 '6 
I, 0 50 '052 '0 
2. 0 50 '552 '2 
3. 0 50 '9 52 '4 

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 aucient 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. 

December 30 • The photographic spot of light for the Vertical Force Magnet was off the sheet from I9h• 4Sm. till 2h. 6m
• on December 31, and again after I4b

• S9
m

• 



AT THE ROYAJ~ OBSERVATORY, GREENWICH, IN THE YEAR 1863. (ccxvii) 

~CI)] =CI)'O Readings .S.a "g ~ =CI)'1:t Readings <Ii ~ ..... '0 Q) 43 .... ]~ ~ cU c) Q) <Ii .... '0 ~ f cU CI)..cI c;) ~ CI)..cI ~ ~ 
..=.§ S ~~~B ..cI'§ ~~~B ..cI.~ of ..d.§ -5~ ~~~B ..:=.§ CI)..d ~::s ,.cj.§ of 

.~e: West~l'Il ]~ ri:~~t .~E-i ~~ ~ f .~E-i Thermo- .~E-f 1Vestern o CI) ~ f .~ E-i ~~t::~ .~ Eo; Thermo-
~ J.I ~ J.I ~ J.I meters. e: ~ .~ J.I ~..cI0Cl) ~ J.I 

o CI) 0 ~ 
~ J.I - ... §~ ~ ... c;)~ ~.::~S 

~..dc;)CI) meters. 
1=1 '" =~ I=I~ 1=1 <IS 1=1 ~ 1=1 ~ 1=1 <IS ... =~ 1=1 ~ 
CI)'O Declina- CI) 0 ~~ S CI) 0 ~aS CI)- ~o Declina- ~o ~o _<S~S CI)'O 
~oo ~oo -= 0 CI) ~oo ~ 0 • CI) 

CI) 0 r.j..,! -=o~Cl) ~oo 

""~l" ;l 
~Ul~E-i ... 00 ~i ... rn ... 00. 

~S~E-i 
,..00 ~ • Cl) 

~I=I tion. OfJ °fJ .~~~8 ~= • Cl) C!:l= tion. 0= ~= .~ t:~E-i ~I=I ';:::'5 .... • ;:l >Sn ;:t:jG1 p:~ tIS 

~ ~>CS 
~ P::bO <IS tIS .... ,.. .... tIS t: ~ .... tIS 

~ 
~ ~ ~p::.g )1 ~ Cl) Cl) ~ ~~.s ~ ~ ~ ~ 

.... tIS ~~ 
~ ~ > ~>.s ..... tIS ..... <IS 

> o::E o~ o~ o~ 

Dec.30
1 

------1--·-

Dec.3c Dec.3c Dec. 30. Dec.31 Dec.31 Dec.3I 
h m 0 I II h m b m h m 0 0 h m 0 I II h m h m h m 0 0 

4.48 20.·41. 5 2.37 '1 I 17 10.. 17 '0.3547 6. 0..51 '0. 52 '4 3. 19 20..42. 20. 6. 0. ' 1129 14. 59 '0.4313 
5.50. 42' 0. 2.45 '1120. 11.57 '0.3522 Max. 51 '7 52 '4 3.30. 42. 55 6. 28 '1 124 Ct) 
6.28 41. 15 3. 15 '1118 12.36 '0.3537 9· 0. 50.'0. 51 '7 3,43 4 1. 50. 6.50. '1126 21. 0. '0.4443* 
7. 12 41. 35 3.30. '1 120. 12.53 '0.360.2 12. 0. 49'8 51 '6 4· 9 42 • 5 7. 13 '1121 
7.42 41. 5 3.56 '1119 14· 7 '0.370.3 Min. 42 '2 41 '7 4. 22 40.. 15 7.42 '1122 
8,42 40.·50 4. 21 '1122 18. 13 '0.4298 21. 0. 43 '0. 45 '0. 4.43 40.·30. 8. 8 '11 16 
9· I 40.· 5 5. 7 '1120. 19.45 '0.4323 22. 0. 43 '0. 44'8 4. 58 38.50 8. 15 '1119 
9. 23 41. 0. 6.Q5 '1119 (t) 23. 0. 43 '4 45 '0. 5·49 41. 25 8.35 '1114 
9. 38 40• 5 7· 7 '1120. 21. 0. '0.4389* 6.20. 41. 20. 8'46 '1122 

10..27 39. 25 7. 30. '11 18 6.32 43. 15 9. 12 '1115 
I I. 13 40.· 0. 8.29 '11 18 6.48 42. 35 9·47 '112 I 
I 1.58 39·40. 8,47 '1117 7· 6 41. 0. 10. 7 '1122 
12 7 40.·30. 9. 24 '1116 7· 17 40.·35 10..24 '1150. 
13. 2 41. 25 9. 52 '11 12 7. 23 41. 36 10..45 '1125 
13.41 42.45 10.. 6 '1 I 15 7. 36 41.10. 10..59 '1135 
14. 28 41. 55 10.. 17 '1115 7.43 40• 0. I I. 28 '1 122 
15. 23 42.45 II. 8 '1117 8. 8 38.55 11.53 ' 1127 
15.59 42. 5 I 1.30. '1 120 8.14 39. 25 12. 2 '1126 
16. 18 42: 55 12.43 '1 I 19 8.30. 38.30. 12. If ' 112 7 
16.37 41. 20. 13. 25 '1119 8,40 37· 0. 12.39 '1122 
17. 16 42. 0. 13.36 '112 I 8·47 37. 30. 13. 9 · 1118 
17. 27 42• 30. 13,48 '11 2 I 8.55 36. 10. 13. 32 ' 1154 
17. 53 41. 10. 14· 4 ' 1124 9. 12 37. 25 14. 13 ' 1124 
18. 13 42• 20. IS. 23 '1 124 9. 18 36. 10. 14. 25 • I 122 
18.53 42. 5 16.23 ' 112 7 9. 29 38. 5 15. 2 ' 1129 
19. 18 43,40. 17· 8 • I 125 9'42 38.30. 15. 13 '1126 
19·4D 42. 0. 17. 23 '1128 9. 57 37· 0 15.53 '1132 
20.. 0. 41.15 18. 4 ' 1129 10.. 8 38.10. 16. 12 • I 12g 
20.. 5 41. 55 18.23 '1 I 26 10..20. 35,45 16.30 • II 32 
20..18 40.·25 18,44 '1131 10..38 35.55 17. 30 '1 124 
20.58 40.. 15 19. 21 '1130. 10..58 38. 0. 18. I · 1125 
2 I. 13 38.50. 20.. I ' 1127 II. 8 39. 10. (n 
21.26 3g·45 20..51 '1128 I I. 31 37· 0. 19·42 '1131 
21.37 38.55 21. 13 '1124 12.13 40.. 10. 20..22 '1113 
21.45 39. 50. 21.56 '1122 12.27 40.·20. 20..38 '1117 
21. 58 39· 5 22. 9 ' 1124 12.54 36. 0. 20.57 '1126 
22. 7 40.· 5 22'43 '112 I 13. 12 3g. 10. 2 I. 7 ' 1124 
22.43 41. 5 22.57 '1123 13.23 38.40 2 I. 15 '1130. 
22.52 43. 20. 23. 28 '1119 13.37 35.20. 21.28 ' 1124 
22.58 42 • 30. (t) 13,43 37·40. 21·40. '1130. 
23. 6 43,40. 13.56 37· 5 21.55 ' 1127 
23. 18 42. 10. 14. 12 33. 15 (t) 
23,41 42. 35 14· 19 33. 10. 
23.5g 41.10. 14. 30. 37· 0. 

14. 50. 39. 35 -------- 15. 10. 38. 25 
Dec.31 Dec.31 Dec.31 Dec.3I *** 

D. 0. 20..41. 10. C. 0. '11 18 (t) c. 0. 43 '5 45 '2 15.30. 40.·20. 
D. 6 3g. 10. c .. 38 '1122 J. 0. '0.4383* I. 0. 44'0. 45 '9 15.56 40.·25 
I. .8 40.. 10. I. 0. '1I1g 2. 6 '0.4320. 3. 0. 45 '246 '8 16. 12 41.40. 
I. 20. 43. 25 *** 2.58 '0.430.4 Max. 46 '2'46 '8 16. 21 41. 15 
1.28 . 42• 0. 1.36 '1126 6. 1 : '0.4195 g. 0. 44 '8146'1 16.54 42• 55 

1. 42 .p.20. 3. 9 ' 1129 9. 38 '0.4243 Min. 41 '0.40.'5 18. 13 43. 5 
2.16 44. 25 4· 0. ' 1127 10..26 '0.4240. 21. 0. 41 '9 43 7 18. 18 43. 55 

2.29 43. 0. 4. 13 '1120. 10.·47 '0.4213 18'42 42• 50. 
2.34 43. 30. 4. 39 ' Il24 I 1.54 '0.4250. Ig. 9 41 • 30. 
2.51 42• 30. 4·49 '1 122 13.32 '0.4282 Ig. 22 42.40. 
2.57 43. 20. 5.31 ' Il29 14· 0. '0.4258 19·40. 43. 10. 

---

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

GREENWICH OBSERVATIONS, 1863. Ee 



(ccxviii) INDICATIONS OF THE MAGNETOMETERS 

a3 a> .S.a'i a3 a3 .S.a rg a3 CIS Readings a3 ." s:llUrd oj .S.a'i a3 ~ Readings CI) .; '0 ~ a3 
~.@ ~.§ CI)~ 13 J.o ~.§ ~13'"' ~.§ of ~.§ .§ s 8-=ie of 
oH 

Western oE-l ~~~~ oE-l ~~~~ oE-l Thermo- .~ E-i Western -5E-1 ~-= E i -58 ~CI)~f ~~ Thermo-
.; J.< .;~ ~~~~ .... J.< o IU J.< J.< .; ~ ~J.< .; ~ ~1U0J.< .; ~ 

~~ f;l;I.sg~ meters. 3-:5 0 8- ~-:5g8. ~= meters. s:loS DecIma- ~aJ 'SC:iP< ~cs § ~ s:l'O j:loS 
Declina- ~~ j:I'O ~'O CI) 0 ~~ CI) 0 j:ltt.. § S 'itCS::~ ~Cl.l s:l0 ~ ~Cl.l ~~ ~~ ~Cl.l 

~~ 
Q CI) ~w Cl)r:/). 

p;j ..: l"" ..: ~fa tion. c'5~ '2~~~ 
J.< s:l 'f~~~ C5~ I. CI) o~ tion. .§~~E-i C5~ .~ ~~E-i O~ ~~ ~~ ~§, 1:: .J.< =~ ~~ CI) 

CI) 

~ ~ J.o ~ • J.< 
~ > P<>.£ 

CI) 

)1 ~ ~ P<I:I:~ > P<>cS :::;l ~= ~= ~ ~~cS ~ O~ c;)1 O~ o:::;l 
- .~~-.-

I 
I Dec.SI Dec. 31 1 

h m 0 I 1/ h m h III h fl' 0 0 h mol d h m h m h m 0 0 

19. 59 20'46. 10 2 I. 40 20. 41. 10 
20. 10 45'40 22.24 43. 10 
20.28 46. 5 22.50 47. 20 
20.37 45. 0 23. 12 44. 50 
20·47 45. 5 23. 27 44. 35 I 

20.52 44. 10 23.34 43. 5 
20.54 45. 0 2.>. 47 1' 44. 55 
21.26 4 1• 5 23.59 43,40 

.. . 
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. (ccxix) 

TABLE showing the ApPROXIMATE MEAN MONTHLY WESTERN DECLINATION, at the ROYAL OBSERVATORY, GREENWICH, 

in the Year 186.3. 

MONTH. 1863. 

0 , 
" 

January ................ ~ ............. . 20.50. 5 

February •.••.....•.•..... -........ , •.•. 48 • .32 

March .•.•.•..•.•..•...•..•...•••...•. 48 • .38 

April •.•..•.......•••.•...•......••... 46'45 

May ................................. . 45 . .37 

June ....... 0 •••••••••••••••••••••••••• 46. 13 

July .........•..•..••................. 46 . .30 

August .................•............ 45 . .39 

September .•............ , ....... ' ...•... 45• 7 

October •....••.............•.........• 4.3·.36 

November ............................ . 42. 13 

December ..............•.........•.... 42. 0 

Mean .•..•...•.........•...•...... 20,45•55 

Be 2 
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(ccxxii) OBSERVATIONS OF THE MAGNETIC DIP, 

MAGNETIC DIP, observed at the ROYAL OBSERVATORY, GREENWICH, with AIRY's DIP APPARATUS, in the Year 1863. 

Day and Length Day and Length 
Approximate Hour, Needle. of Magnetic Dip. Observer. Approximate Hour, Needle. of Magnetic Dip. Observer. 

1863. Needle. 1863· Needle. 
\ 

-

d h 0 , 
" ! I 

d h 0 I " 
January J3. 0 01 6 inches 68. I I. 52 N July 27· 2 o I 6 inches 68. 7. 22 N 

19· 2 02 6 
" 

68.10.35 N 28. I 02 6 " 68. 2.57 N 
20. 2 03 6 

" 68. 9. 35 N 30. 22 HI 9 " 
68. 4.43 N 

27· 0 01 6 
" 68. 9· I N 31. 0 o I 6 " 68. 8.38 N 

27· I 02 6 ,. 68.14. 24 N 31. 2 DI 3 " 68.23.41 N 

29· I 03 6 
" 68. 401 7 N 

August II. 2 04 6 
" 68. I. 52 N 

February 7· I DI 3 ~ , 68.11.30 N 18. I 02 6 " 68. 9. 58 N 

7· 2 D2 3 " 68. 5.23 N 25. 2 C4 6 
" 68. 2. 5 N 

10. I o I 6 " 68.15.58 N 27. 22 B2 9 " 68. 6.57 N 

13. 2 DI 3 " 68.27. 59 N 28. 0 C2 6 " 68. 2.27 N 

/ 16. 2 D2 3 " 68.13.36 N 28. 2 D2 3 " 68. 3. 18 N 
18. 0 DI 3 " 68.2 I. 39 N 31~ 2 Cf 6 

" 68. 2.29 N 

20.22 DI 3 " 68.20. II GBA.. 
22. 22 DI 3 " 68.24· I N September 2. 0 04 6 " 68. 0·47 N 

22.23 DI .3 " 68.22.23 N 12. 2 D2 3 " 68. 7. 29 N 

23. 0 D2 3 " 68. 6. 4 N 19, I D2 3 " 68. 1.39 N 

23. I DI .3 " 68.21. 7 G 25 . 0 04 6 " 68. 1.24- N 

23.22 o I 6 " 68.22.56 N 28. 2 04 6 " 68. I. 52 N 

28.23 B2 9 " 68. 8. 2 N 

May II. 0 BI 9 " 68. 4. 29 G 
14· 0 CJ 6 " 67. 56. 51 G October 7. 21 B4 9 " 

67. 53. 32 N 

16. 2 C 1 6 " 68. 4. 16 N 8. 0 04 6 " 68. 4· 14 N 

18. I 01 6 " 68. 3.56 N 8. I D4 3 " 68.10.30 N 

2 I. 22 01 6 " 68. 6,43 G 10. 0 DI 3 " 68.10.48 N 

22. 2 CI 6 " 
68. 2.54- N 16.23 DI 3 " 

68.10.33 N 

26.23 C 1 6 " 68. 8,44 N 17· 0 D2 3 " 68. 4. 16 N 

29· 0 CI 6 " 68. 6,46 N 17· 2 D4 3 " 68. 5. 18 N 

23. 2 C4 6 " 
68. 2. II N 

June 5. 2 CI 6 " 68. 9. 21 N 28. 0 BI 9 " 
68. 4. 53 N 

18. I CI 6 " 68. 1. 55 N 30.22 B4 9 " 
67. 52.44 N 

24· 2 C4 6 " 68. 4. 26 l( 31. I D2 .3 " 68. 4· 0 N 

24. 22 C4- 6 , . 68. 3. 14 N 31. 2 D4- 3 " 
68. 6. 14- N . ,' 

30. 0 C4 6 " 67. 59. 19 N 
November g. 0 CI 6 " 

68.12.20 N 

,July 0.22 CI 6 " 
68. 8. 5 N g. I C2 6 " 

68. 9. 39 N 

I. 0 C2 6 
" 

68. 4. 30 N 20. I C4- 6 " 
68. 1. 24- N 

I. 2 C4- 6 
" 

68. o. 5 N 27· 2 D4- 3 " 
68. 1. 57 N 

2. 0 C4- 6 
" 67· 5g. 7 N 30. 2 D4- 3 " 68. 7· 2 N 

2. 2 BI 9 " 68.10·49 N 

.3.23 C4 6 
" 67· 59' 2 N December 12. 2 04 6 

" 
68. 4· 7 N 

4· I DI 3 
" 

68.18,40 N 18. I D4- 3 " 
68. 4. 10 N 

15. 2 C4 6 
" 

67. 57. 53 N 18. 2 04 6 " 
68. 0.51 N 

25. I C4 6 
" 

68. 5.32 N 30. I 01 6 
" 

68. 14.26 N 

27· 0 C4 6 " 
68. o. 28 N 30. 2 04 6 

" 
68. 0.27 N 

I I 

June 5, July 25, and September 2 were damp days. October 8. A magnetic disturbance. 

From February 24 to May lIthe Dip Apparatus was in the hands of Mr. Simms, for the application of fixed microscopes for the three lengths of 9, 6, and 3 inches. 

Between July 31 and October 10 a new axle was applied to needle D •• 
The initials G B A, G, and N are those of the Astronomer-Royal, Mr. Glaisher, and Mr. W. C. Nash respectively. 

--- ---.- ---



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

MONTHLY MEANS of MAGNETIC DIPS, at the ROYAL OBSERVATORY, GREENWICH, with AIRY'S DIP ApPARATUS, in the Year 186.3. 

Month, 

1863. 

January ... 

February .. 

March ... . 

April .... . 

May ..... . 

June .... . 

July ..... . 

August .. . 

September. 

October ... 

November. 

December. 

B 1, 

9-inch Needle. 

o I 1/ 

68. 4.29 

68. 4.5.3 

Number of 
Obser
vations. 

2 

B 2, 

9-inch Needle. 

o I " 

68. 6.57 

68. 8. 2 

Number of 
Obser

vations. 

B4, 

9-inch Needle. 

o I /I 

67.5.3. 8 

Number of 
Obser

vations. 

2 

C I, 

6-inch Needle. 

o I /I 

68. 10. 27 

68. 19. 27 

68. 4. 19 

68. 5 . .38 

68. 8. 2 

68. 12. 20 

68. 14. 26 

Number of 
Obser
vations. 

2 

2 

7 
2 

.3 

C 2, 

6-inch Needle. 

o I /I 

68.12 . .30 

68 . .3. 44 

68. 6. 1.3 

68. 9 . .39 

Number of 
Obser
vations. 

2 

2 

2 

1------1--------1--------------- ---------- -----,-----1-----11------1----... 
Means. 68. 6. 14 4 68. 8.27 18 68. 7.47 7 

Month, 

1863. 

C3, 
6-inch Needle, 

loaded. 

Number of 
Obser

vations. 

C4, 
6-inch Needle. 

Number of 
Obser

vations. 

D I, 

3-inch Needle. 

Number of 
Obser

vations. 

D 2, 

3-inch Needle. 

Number of I D 
Obser- I 4, 
vations. ,,-inch Needle. 

Number of 
Obser

vations. 

o I /I 

January. . . 68. 6. 56 

February.. . ..• 

March .•.. 

April .... . 

May ..... . 

June .... . 

July ..... . 

August .. . 

September. 

October •.. 

November. 

December. 

2 
o , /I o I /I 

68.21.16 7 

68. 2. 20 .3 

68. 0.21 6 68.21.10 2 

68. 2. 9 .3 
! 

68. I. 2 I .3 1 .. I 
68. .3. 1.3 2 I 68: ~~: 41 2 i 

68. I. 24 I I : II •••• •• Ii 
6 

I, ,I 

I 8. I. 48 .3 Ii . . .. .. Ii 

o , " I 
68. 8.21 

68. .3. 18 

68. 4 . .34 

68. 4' 8 

.3 

2 

2 

o I 1/ 

68. 7.21 

68. 4 . .30 

68. 4. 10 

.3 

2 

II Ii -------_._-'-------1-----;----------:1------1-----'11------·1-----1 

Means. .... .. I 68. 1.34 21 II .... .. II 68. 5'4.3 8 

-------------~-----~~-------~-----~------~-----~-------~----, 

For this table the monthly means have been formed without reference to the hour at which the observation was made on each day, as in preceding years no 
certain difference was found between observations taken at 2Ih and at 3h • 

In combining the monthly results, to form the annual means, weights have been given proportional to the number of observations. The mean for C, applies 
to the month September nearly. 
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(ccxxvi) OBSERVATIONS OF DEFLEXION OF A MAGNET FOR ABSOLUTE MEASURE OF HORIZONTAL FORCE, 

ABSTRACT of the OBSERVATIONS of DEFLEXIO~ of a MAGNET for ABSOLUTE MEASURE of HORIZONTAL FORCE, made with the KEW 

UNIFILAR INSTRUl\IENT. 

----.---------.-----------~---------:-------:--------;-------:-------------,---. 

Position I Distances I 
of I 

Mean of the of Number 
Month and Day, Deflecting Magnet Observed Times of Vibration 

____ I_8_6_3· __ ---.! __ s_u_sp_er_:N_:_lt_~_~_to_ag_'n_et_o ___ .... ::;::; J.Tcmpemru_r_e·~I __ D_e_fle_X_io_n_. _-"-: _D_efl_e_c_ti_:g_f_M_a_gn_et_. -"-__ V_ibr::ons. 

Temperature. 

ft. o , II 

January 20 Lateral I '0 15.36. 5 
51 '7 

Lateral I '.3 7. 2. q 

February 3 Lateral .... , , , , .. 1---1-.0--,------1 t5. 34,28 

100 

100 

100 

o 

49 '4
0 

46 '8 

50'g 

N 

1

------- 52 '0 N 

1 ________ I __ L_a_t_el_'a_I_._ ......... __ 1._·.3 __ --. ____ I __ 6-.~~!---4-·-8_2~_----IO_0 __ ----6-I-·4-----

February 17 Lateral ..... , .... / I '0 I IS. 7· 18 I 4 '89 I 100 49 '2 

1---- 48 '3 
Lateral .. , . , , 0 .. '1 I '3 1 6·49' 35 4 '888 ~IOO 55'2 

Lateral. . . . . . . . . . I ·0 61 .9 I 15. 4· 42 4 ·9~-I __ r-- IOO--!--68 ·4----
N

-March 3 

N 

Lateral" . " " '" I '3 - I 6. 48. 37 4 'g06 100 I 64'3 

MarCh-;;-r Lateral ,.~~--~--------II 15. 4.54 4'9 10 -I 100 I-~-----
---- 49' 2 ! I N 

I Lateral .......... __ ~ ______ 1 __ 6_. 48. 4_5 ___ 4~g03 __ !-._1~1_54- ·5 ___ _ 

Lateral.. . .. . .. .. I '0 15. 5.56 4- 'gog ! 100 63 '6 
---- 55'2 I N 

April 

1 _____ • _____ L_a~e_r_a_l_._. _' ._._. _. ,_,_. ___ 1_'_3 ________ 1 __ 
6_,.-4-8-, 4_05 __ II---4-'-g~_8 __ I---I~ __ 6_1 _'5 ____ _ 

4 ·9°9 I 100 I 60·2 N April Lateral I '0 15. 2.53 
5g'l 

100 63 '1 Lateral , .... ,.... 1 '3 6. 47. 34 4 'g07 
---------1--------------0--______ -----_--1-----.---1-------1-_____ .1 __ _ 

1 

I 

Lateral 15. 3,40 April 28 4'g09 100 1 '0 

Lateral I '3 100 
N 

May 12 Lateral 
N 

Lateral .. ........ 1'3 6.47.15 4'911 100 5g'4 

....... , .. ___ I_.0 __ J--
5
-
6 

-. 5--' ---;s.-~-3 - --4-.-9--1--4--jl----I-OO----li,i---5-8-'-4
0
--

__ . _____ ~---------------------- ----------11----,-----------,--_~ ___ : __ _ 
.. , ... , .. , 1 '0 15. 0, 35 4 'g07 I 

---- 57'8 
60'9 Lateral May 100 

N 
Lateral .. .. .. .... I '3 6. 46. Ig I 4- 'g13 I 100 

r-----.J-u-n~.e-_-_-__ -_~g~~.~~~~_:-:~:-:~:-:---~~~~:--~--._. ~~~~~~~~: _ : ::-.~~___ I::~:-I::----!---:::: N 

June 30 Lateral ..•...... , 1 '0 14· 56. 44 4 '920 100 69 '0 
66'3 N 

Lateral I '.3 6'44'46 4'92o 100 70'6 
----0---------1-------0-------1.---------1-----------1------------ --------------------;----------i·---~ 

July 7 Lateral 

Lateral 

July 21 Lateral 

Lateral 

] '0 14· 53. 7 4- '924 100 82 '4 
N 

1 '3 6. 43, 23 4 'g20 100 83'9 

--------14.
55

. 5- -- 4 .g~.3----I~~-.o--I--

------1 6.3 '3 N 
I '0 

I '3 6. 43. 45 4 'g32 100 67'1 I 

The lengths of I foot and I' 3 foot answer to 304' 794 and 396' 232 millimetres respectively, 
The initial N is that of Mr. W. C. Nash. 

In the following calculations, every observation is reduced to the temperature 35°, 

I 



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

ABSTRACT of th,e OBSERVATIONS of DEFLEXIO~ of a MAGNET for ABSOLUTE MEASURE of HORIZONTAL FORCE, observed with the 
KEW UNIFILAR INSTRUMENT-concluded. 

1-------------------------------------------______________________________________________________________ ~---

I Mean of the Number 1 

Month and Day, 

1863. 

Position 
of 

Deflecting Magnet 
with 

regard to 
Suspended Magnet. 

Temperature. 
Observed 

Deflexion. 

I Times of Vibration 

I ! 

of of I Temperature. 

Deftecting Magnet. Vibration,. I 
I-------------~--------------~----------~----------~----------~------------~.----------~----------~-----

, August 4 
II sol 

14,50.53;1 4 '932 100 76'5 I 
I! I 

Lateral I '0 

ft. o " 

Lateral 3 6 8 Ii 3 8 i N 
I_._. ___ ,-____ --_____ .,_-,~_·_·_·_··_·_·_·_·_I---I-·--. _____ ,._--____ ._4_2_._I __ I!, __ ....;.4_·_9_7 ______ 1_00 __ -:.,...;._::......;.,;;7-=-'-_·0_-'--i __ ._ 

August 18 Lateral I '0 14. 51 '46 I 4'944 100 

N 
Lateral 6.42 '42 4'944 100 

I-........ ---·--!-------.:.---------I-------I--------------- --------1------- ---------!----I 
14 47 14 'i 4 '933 100 70 '9 I 
.. Ii I 

September I , Lateral I '0 

66'S 
Lateral I '3 

N 

6. 40. 58;i 4 '940 100 72 '7 
I-~ _____ ._ ---------------1----------:-------1---.----:,-----'---------__________ ,i, ___ -I 

September 15 Lateral .•.•.•.... I '0 14'46. 48 ,I 4 '943 100 64 '7 ! 

61 '9 II 
Lateral I '" 

N 

6. 40. 52,1 4 '942 100 65 . I i 

!-S-e-p-te-m--b-e-r-2-9-'--L-a-te-r-al'-. -.• --.-.-.-.-. -.. -I!·----I-.0------------14-.-4-6-.-4-4-il----4-'-9'3-9---
1

---100 63 '4 ! 
60'6 I' I N 

6.4°'48 
111 __ 4 __ '_94_6 ___ '1 ___ 10_0 __ , ___ 6_5_'8 __ 1 __ 

14'46. 59 [I' 4'945 100 66'0 
N 

6.40. 34 I 4 '947 100 67'3 
-------------1-----_-1----------

Lateral I '3 

October 14 Lateral I '0 

Lateral I '3 

October 27 Lateral I '0 14· 46. 20 4 '937 100 50 '9 

6,4°. 28 4'947 
49'2 

Lateral I '3 100 
N 

"1------1----------------,:-----1' I 
Novemb~r 27 Lateral ......• , . , I '0 14. 43. 16 I! 4 '944 100 52 '2 

51 '5 II N 

Lateral ...•• of. • • I '3 6.38.54!1 4 '943 I 100 56 '5 I 
1---------1----------1---------1--------------1------------ _______ -__ 

I:: :;: ::!I : :::: ::: :::; N 
December 22 Lateral 

Lateral 

• 

I '0 

I '3 

The lengths of I foot and. I' 3 foot answer to 304' 794 and 396' 232 millimetres respectively, 
The initial N is that of Mr. W. C. Nash. 

In the following calculations, every observation is reduced to the temperature 35° • 

Ff2 



(ccxxviii) COMPUTATION OF THE VALUES OF ABSOLUTE MEASURE OF HORIZONTAL FORCE, 

COMPUTATION of the VALUES of ABSOLUTE MEASURE of HORIZONTA.L FORcE, from OBSERVA.TIONS with 
the KEW UNIFILAR INSTRUMENT, 

In English Measure. 

Value 

Apparent Apparent Apparent Mean 
I Adopted of 

Month and Day, Log:! A Time 
Value Value of Value Value X 

1863, Value Value = 
Vibration Log. m X, of of in French 

of of of of 
Log. i of 

A. AI, P. P. Deflecting X, m, Measure, 

Magnet. 
I 

I ') 
I January +0' 13483 0'°7966 I +0'00363 

} +0'0.075. 
g'12686 4'816 0'29.566 3'841 0'51 44 1'771 20 I 

February 3 +0' 13461 0'07925 +0'01228 9' 12537 4'820 0'29548 3'846 0'5134 1774-

17 +o'1307J 0'07742 -0'00225 

l 
9'11736 4'890 0'28268 3'825 0'5012 1'764-

-
March 3 +0'13065 0'07742 -0'00338 9'11726 4'9°4 0'2811 7 3'81 9 0'5003 1'761 

17 +0'13039 0'°7727 -0'00376 9' 11642 4'9°7 0'27981 3'81 7 0'4-990 1'758 

April 1 +0' 13067 0'07735 -0'00094 9'1 17°9 4'9°9 0'28008 3'815 0'4996 1'759 

14 +0'13033 0'077 18 -0'00188 9'II605 4'908 0'27960 3'818 0'4987 1'760 

28 +0'13033 0'07696 +0'00506 9'11544 4'9 12 0'27903 3'818 0'4980 1'760 

May 12 +0'13020 0'07709 -0'00132 9'II558 4'9 13 0'27881 3'816 0'4980 1'760 

26 +0' 12997 0'07693 -0'00036 9'11475 4'9 10 0'27946 

I 

3'823 0'4979 1'763 

June 9 +0' 12997 0'°77°0 -o'OO.~02 9'11495 4'917 0'27858 3'818 0'4975 1'760 

30' +0'12962 0'07675 -0'00151 9'II365 4'920 0'27822 3'822 0'4965 1'758 

July 7 +0' 12940 0'07666 - 0'00284 >--0'00244 9'11303 4'922 0'27887 3'828 0'4965 1'765 

21 +0'12932 0'07651 -0'0001 9 9'11 248 4'928 0'27659 3'820 0'4949 1'761 

August 4 +0' 12897 0'07638 -0'00228 9' 11154 4'935 0'27623 3822 0'4942 1'762 

18 +0'12885 0'07631 -0'00228 9'11112 4'944 0'27367 I 3'813 0'4925 1'758 

September 1 +0'12829 0'07604 -0'00402 9' 10939 4'937 0'27545 3'829 0'4925 1765 

15 +0'12812 0'07595 -0'00460 9' 10887 4'943 0'27391 3'824 0'49 14 1763 

29 +0'12808 0'07592 -0'00441 I I 
9'1087 I 4'943 0'27389 3'825 0'4913 1'763 

October 14 +°'1281 9 0'07592 -0'00210 

I 
9'10886 4'946 0'27343 3'822 0'49 11 1'761. 

27 +0' 12778 0'07571 -0'00326 9' 1°759 4'942 0'27312 3'826 0'4902 1764-

November 27 +0' 12739 0'07545 -0'00231 I 9'10618 4'944 0'27302 3'832 0'4893 1'767 

December 22 +0' 12742 0'07546 -0'00212 J 9'10626 4'952 0'27 141 3'824 0'4885 1'763 

The mean value ofP employed in the reduction of the observations for January 20 and February 3, viz., + 0'00752, is the mean obtained from the observations 
made between 1862, December 24, and 1863, Febrnary 3, 

In forming the mean value ofP for the period, 1863, February 17, to 1863, December 22, the discordant result for April 28 has been omitted, 
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(ccxxx) RESULTS OF ORDINARY ~fETEOROLOGICAL OBSERVATIONS 

.5 t:. " READINGS OF THEmroMETERS" a :; § WIND AS DEDUCED FROM ANEMOMETERS. 

~ ,-...1-------,-----:----,----:------ Difference ~~ t? 
"S 1] ; ~ ~~ In the Water be~~:en ~~~ OSLER'S" ~~~,:- ! 
!:p] ~ ~~ ~" ~ ~" ofthe Thames, ~'d 1=1 a.i "" 

MONTH 
and 

DAY, 

1863-

Phases 

of 

the 

Moon. 

... ~ '-' ~, ~ 6-~ at Greenwich, Dew Point s:: a '"' ~.~ ~ 
;.a ~..= _ Drv" Dew ~.S!' : t ~ by Self-Regis- 'r t re jl = ~ ~ Pressure ...,~ "" t:: ~ J Point". '"' C> -:.t: El tering Ther empera u ..., t?,l:I po. in lbs. § Q) ~ 1Il 
~ 8;; § ~ ~ ~... mometers, re~d and ~ ~ ~ ~ General Direction. on the .~..c: i3 ~ 
:>. ';:' ~ ~ .~~ 0 -~ ~ at

t 
9h A.~. Air Temperature. ~ ~ <l) ~ square foot. ,;:;: ~ .<l", 

...... <l) ,l:I p:f <l) '" nex mormng. <l) .... ~ <l) 1-'-1 0 ~ r:l .; ~.s --------1--- ~ ,'"' rw.~ ------1 ~ 0..., If 1---------;--------1------1 -+'> - ..... 

A g ~ I"", I Mean ~'lean .8 ~ ~ I g ~ $' 1 M "'; g ~ ~ aJ ~ ~ ~ A = 
~ ~.g t \\ ~ I Daily Daily j!~ ~~~ I ~oi D:~; C!;il ~ j~ ~~ A.M. P.M. i i ~@ ~ ~1 ~ 
- '""1 ~ 0 V 1 ~~ S .. "'.... IV I ~ ~ .... AE-t «l ,..'k - CD~ 0 s= ;:a ..... H Value. a ue. ~ oS oj ... ~ H a ue. HiS"'" H ~ ~~ 0 

Jano I I ° ° ~~07f1 5:0314:°714;03 4~09! 5~0' 3~7 4:°6 +:04! ;°4 
2 D~r~:lf~! N. 29'+37 +6'01 37" 9142 '° 38'8:,' ST2 ! 35'0 +4'6 42'+:' 3"2 
3 Apogee 29'+36 +4'036"9 +0'2 37"d 52"0 31'0 44'6 +2"+ 3'2 

;°41 ; 08 1+ 1;'8 
6'21 1'3 + 5'6 

4 
5 
6 

7 
8 
9 

Full. 
29'227 46"9138'81 +2'4 37'6/, 
28'933 48'6; 3g' 4- 44-'9 +3'0: 
28'951 4-7"S 37"2 +2'3 4°'9

1 

i 

70" I 28'3 +4'6 +2'+· 4'8 
5 I '0 55'3 +4'6 +2'4! 1'9 
S7"o 32"5 44"1 1+2'+ i 1'+ 

6'21 1'5 + 3'8
1 

9'9 'I 3'7 + 6'1 
+'2, 1"5 + S'S 
+'0 I 0'0 + 6"3 

I I 
29' 134 37'531"7 36'9 3+'5: 52'0 25'5 +3'6 +1"4 2'+ 5'7 0'0 + 1'1 
29'432 47' I: 3+'2 39"4- 33'S! 72"3 25'9 +3'6 +0'9 3"6 7'5 0'3 + 3'9 
29'59 1 43'0 29'9! 36"8 36-0: 56-0 23'3 4-2"6 39'4 O"S 3'5 0'0 + 1'+ 

I I I 
10 InEquator 29'5+1 +2'0

1

3+'8 37"8 3+'01 58'0 32'2 +2'1 38"+ 3'8 +'8 1'0 + 2'1 

SW 
SW 
SW 

SW 
SSE 
Calm 

SE 

SW 
I I ., 29'750 +0'0: 36'8/38'1 35'91 42'0 32"2 +1'6 ,-~8"+ 2'2 3'5 0'0 + 2'5 
12 Last Qr. 29'955 44'5, 27"7i 36-9 3+"7 59'5 24'0 +2'1 38"+ 2'2 6'0 0'0 1+ 1'3 

I I -I I 

13 I ' , 29'72+ +6'8,36-5 4-0'8 39": 60"0 I 34'0 +0'6 38'+, 1'7 3' I 0'4 + 5"2 SSW 
1+ / . , 30'og8 +1'6; 3+"7137"1 3+"6 1 59-8' 32'0 4-0'6 37'91 2'5 3"7 o'S + 1"5 NE 
15 ., 30"256 +2'S[ 35'5! 38"8 35'0! 59'0 27'0 40'6 37"+: 3"8 5'3 1"9 + 3'3 NE 

16IiDe~r~:~f~!S. 30'11641'2135-1138'13+'01, 4-To 31'0 +0'6 37,+/ 4'1 6'2 0'8 + 2"6 ENE 
17 " 29'940 4-0'5\34'4 37"0 31'6 +6'7 33'0 40"6 38"+ 15'4 7"8 2'21+ 1"1 NE 

SW 
SW 
SSW 

SW 
SSW 

SE 

SE 
SE 
SE 

ENE 
N 
S 

SW 
NNE 
NE 

NE 
NE: SW 
NW:W 

lbs. lbs. lbs. miles. in. 

15'0 0'0 +'0 712 0'00 
14'0 0'0 I'S 34+ 0'29 
0'0 0'0 0'0 370 0'00 

g'O 0'0 0'8 385 0'22 
8'0 0'0 1 '0 296 0'26 
3'0 0'0 0'2 178 0'23 

2'0 0'0 0'0 1+9 0'02 
0'0 0'0 0'0 g6 0"00 
1'0 0'0 0'0 213 0'01 

3'0 0'0 0'3 232 0'03 
0'0 0'0 0'0 150 0'09 
3'0 0'0 0'3 2S5 0'03 

1"0 0'0 0'0 169 0'54 
3'0 0"0 0'1 216 0'08 
3'0 0'0 0'3 239 0'00 

3'0 0'0 1'2 273 0"00 
3'0 0'0 0'2 30+ 0'00 
6'0 0'5 2"0 +40 0'28 18 'I Perigeeo 29°243 +4°0 3,°9139°7 3409/ 50°0 30°0 40°6 38°4 i 4° 8 7"7 0°0 1+ 3°4 SW 

19, Ne'~r, 29'284- 49'6 39'0 +5'2 37'3, 58'6 32'0 40'1 137'9 [ 7'9 12'8 3'91+ g'7 NW NW: WSW 10'0 1'0 2'5 635 0'00 
20 ,. 29'126 +9'9 38'0 +1'3 31'2! 72"0 37'0 +0'6/1 38"+ 110'1 12'1 9'0 + + 5 WSW W 20'0 3'0 8'0 669 0'00 
21 I 00 29°572 4To 37"0 4,09 35°2! 69°6 29"7 4,06 3904/607 9"7 2°0 + 4°8 W WNW: WSW 9°0 0°0 2°0 458 0°00 

22 I 00 29°629 5300/400,14T8 43081 65°6 28°3 41°6 38°41 4°0 8°0 2°3 + 10°5 SW SW 10°0 0°0 2°5 572 0°03 
23 JilnEq.u.ator" 29'538 53'8139'+1 +6'4 +1'0 7°"0 38'2 +3'1 3g'91 5'+ 7"S 3'0 + 8'g SW SW 15'0 0'0 3'5 +93 0'01 
2+ 29'59+ 51'0 36'9, ++'4 36'3r 73'0 32"7 +3"6 39'+ i 8"1 15'0 1'7 + 6'6 SW WSW 15'0 0'0 +'0 570 0'00 

25 " 30' 127 49'2 36'9 1 +3'3 37'3 66'0 30'0 +3'6140"+ 16"0 s"g 1'9 + 5"3 WSW WSW TO 0'5 1'5 ++1 
26 First Qr, 30'038 +8"0 +2'01 +5-6 40'7 56'0 3+'+ 143"6 +0'+ 1 +'g 7"1 3'0 + 7'3 SW SW 12'0 0'0 3'0 596 
27 •• 30'127 52'0 35"5 +1-9 32'8, 6To 35'01 43'6 +1'4/ 9'1 12'1 +.+ + 3'6 SW: NW NW S·o 0'0 1'5 277 

28 00 30°296 47"0 32°2 39°2 331117708 25°0 43°6 4,°4 1 5 °9 ,,03 302

1

+ 1"1 WSW SW 3'0 0'0 0'31 380 
29 ., 29'683 55'2 37'S +8'0 ++'6

i 
85-6 28'0 +3'6 +('4 1 3'+ 9'2 1"7 + 10'1 SW SW 11',0 1'0 3'0

1
506 

0'00 
0'00 
0·08 

0'00 
0'00 
0·00 30 "":.'::i~"No 29°375 51°5 46°0 49°0 4608, 55°4 4308,44°6 4204120, 4°4 0°4

1

+ 1J04 SW SW ,,°0 ,°0 3°5 518 

~ 0o~ 29°353 50°4 397 44"4 4'00! 52 0°_ 3603144°6, 42041 :3°4 ~_~I+ 7'1 __ ~W ___ ,! __ ._N_W ____ 5'0 0'0 1'5 328 0·52 

M.~-oo ~~~~4'~~~~±~~~-~-.-I-I-~-2~1-7"-3~1-I'-7-1+-5-.2~--_,,_, __ ~I ___ ,_,_·_~=~:_·=,:_,~01~1:_~_4~2_~ 
BAROMETER l{EADINGS FRO)I EYE-OBSERVATIOXS" 

The first minimum in 
The first maximum in the month was 291n . 522 on the 2nd; the second minimum 
The second maximum , , was 28in . 994 on the 6th; the absolute minimum 
The third maximum , , was 29in . 646 on the 9th; the fourth minimum 
The fourth maximum , , was 29in . 999 on the 12th; the fifth minimum 
The fifth maximum " was 30in. 263 on the 15th; the sixth minimum 
The sixth maximum " was 291n . 33i on the 19th; the seventh minimum 
The seventh maximum , , was 291n . 689 on the 21St; the eighth minimum 
The eighth maximum " was 29in . 720 on the 23rd; the ninth minimum 
The ninth maximum " was 30in, 211 on the 25th j the tenth minimum 
The absolute maximum , , was 30ln, 387 on the 28th j the eleventh minimum 

the month was 29in . 352 on the 2nd" 
, , was 28in , 904 on the 5th. 
, , was 28iD . 894 on the 6th. 
" was 291n . 506 on the loth. 
" was 29in , 714 on the 13th. 
, , was 291n . 209 on the 19th. 
, , was 281n , 984 on the 20th. 
" was 291n . 441 on the 23rd. 
, , was 291n , 549 on the 24th" 
, , was 291n , 863 on the 26th" 
" was 29in , 238 on the 31st. 

The range in the month was lin' 493. . 
The mean for the month was 29111 " 62 I, being Oin, 145 lower than the average of the preceding 22 years" 

TEMPERATURE OF THE AIR. 
The highest in the month waS 55°' 2 on the 29th j the lowest was 27°' 7 on the 12th; and the range in the month was 27°' 5· 
'The mean , , of all the highest daily readings was 46°' 9, being 3°' 8 higher than the average of the preceding 22 years. 
The mean . " ofa~ the lowest daily readings was 36°·6, being 3°' 2 higher than the average of the preceding 22 years. 
The mean dally range was 10 -3, being 0°' 6 greater than the average of the preceding 22 years. 
The meau for the month was 41°'8 being 3°- 7 higher than the average of the preceding 22 years. 

,---------------------------------~--~~----------~----~----~--~-------------------------------------------------------~ 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (ccxxxi) 
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Temperature of the Dew Point. 
The highest in the month was 47°' 9 on the 30th; and the lowest was 28:1· 2 on the 12th. 
The mean " was 37°'6, being 2°'4 higher than the average of the preceding 22 years. 

Elastic Force of Vapour.-The mean for the month was oin· 22 5. being oin' 022 greater than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 2gr'6, being o~r. 2 greater than the average of the preceding 22 years. 
Degree of Humidif:!J.-The mean for the month was 85 (that of Saturation being represented by 100). being 4 less than the average of the preced ing 22 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 547 grains, being 7 grains less than the average of the preceding 22 years. 

CLOUDS. 
The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 7' 3. 

WIND. 
The, proportions were ofN. 4, S. II, W. II, E. 4 and Calm I. The greatest pressure in the month was 201bs ·O on the squale-foot on the 20th. 

RAIN. 
Fell on 16 days in the month, amounting to Zin. 7, as measured in the simple cylinder gauge partly sunk below the ground; being lin. 0 greater than the average fall of the 

preceding 48 years. 



(ccxxxii) RESULTS OF ORDINARY METEOROLOGICAL OBSERV kTIONS 

READINGS OF THERMOMETERS,' a ~ g 
Difference ~::i ~ 

WIND AS DEDUCED FROM ANEMOMETERS, 

~ ~ ~. ~ In the Water between ~] A 
] ~, ~ oS "c' of the Thames, the ~ ... S 
'" bIl ~ ., ~ at Greenwich, Dew Point ""''g !il ~ 

Dew ~.S!< o;J "J by Self-Regis- Temperature ] = Q) ~ 
..... 0> ~t: a tering Ther- ~ ~:g?-4 

Point, § $"", .r" mometers,read and $! ~ ..... o 0':1 

00 .~~ ~ _s ~ at 9h A.M, Air Temperature, ~ ~ ~ 

Dry, 

OSLER'S, 

General Direction, 

ROBIN- ~ 
SON'S 

l Pressure as.e= .. 
in Ibs, §~ ~ :Ii 
on the .~~ '5 p.; 

MONTH 

and 

DAY, 

1863, 

Phases 

of 

the 

Moon, 
~~ ~ 0 21 ~ next morning, ~~ ~~ 
~] ~.. ~i~ -----,----1 ~ ~e ~ 

square foot, ~ 'S ~ ~..c= 
_______ ...-________ I __ ---,-___ I ..... ~~ ,S 0'> 

i I J 0 Q).Q ,~ 

Feb, 1 

2 
3 Full 

4 •• 
5 ., 
6 In Equator 

7 
8 
9 

2~:~57 4-~'213:'6 4-:'313~'6 
29'758 49'81 40'1 46'11 43'3 
29'67 1 50'637' I 43'7,41 '9 

29'970 48'S 32'6 42'1139'8 
30'040 5 I '6 44'3 47'0139'7 
30'155 52'1 44'2 47'71 46'} 

30'031 55'1 44'7 48'5
1

45'6 
29' 82 9 47'2 39' I 41 '71 36'6 
30'036 44'9 29'8 37'2i 31'5 

~ ,,-'::; o.,!... ~ .... Mean ~ Q ~ Q) Q) 

] ~ §, 'ij:Ei .Q.~n ~o I Daily ~ ..., ~~ ~~ 
!JOt>,S \ ~ ~ ~ ~.. ;:: ~ <§ ~~ ~ liJ.s:>.... ::tl H Value. c:; H A Po = 

5:'0: 3;'0 4-:'614:'4 :'7 ;'7 :'7 + ~" 
55'6 35'3 45'6142'9 2'8 6'7 0'6 + 9'1 
646 32'6 45' I 42'4 1'8 5'6 0'6 + 6'4 

60'0 2q'5 45'6! 43'4 2'3 6'5 1'5 + 4'4 
73 '0 3~r5 44'6 42'9 7'3 11'6 2'4 + 8'6 
65'0 39'S 45'6 43'4 1'6 3'2 0'2 + 8'7 

68'7 44'7 46'1 43'4 2'9 8'0 0'2 + ~r3 
55'0 35'0 46'1 43'4 5'1 7'6 1'8 + 2'5 
69'0 , , 46'1 43 '4 5'7 10'8 3'6 - 1'8 

10 . , 30'062 48'8 37'3 4-3'3 40'4 60'8 30'0 45'6 43'4 2'9 4'8 1'3 + 4'6 
I I Last Qr, 30'058 49'1 38'6 43'0 38'1 85'0 34'1 45'6 43 '4 4'9 8'4 2'4 + 4'5 
12 ., 30'248 48'6 38'S 43'1 36'4 69'8 33'0 45'6 43'9 6'7 11'3 0'0 + 4'8 

A,M, 

SW 
SW 
SW 

W: SW 
NW 
W 

SW 
WSW 
WNW 

SW 
WSW 

S'V: NE 

13 Df31~!:f~~ s. 30'502 48'6 29'7 38'S 36'0 88'9 ' , 45 '6 43'4 2'5 6'9 0'0 + 0'3 Calm 
14 ' , 30'452 44'9 31 '2 37'9 34'0 84'6 25'6 44'6 42'4 3'9 TO 0'7 - 0'1 SE 
15 Perigee 30'435 46'8 29'9 38'31 34'2 93'0 25'0 44'6 41'9 4'1 8'0 3'3 + 0'2 E 

16 " 30'4-72 51'0121'8 31'9 30'4- 100'2 " 4-3'6 4-0'9 1'5 '1'4- 2'7 - 0'2 SE 
17 " 30'447 51'S 27'8 39'3 33'0 9°'0 22'3 42'6 39'4 6'3 14'8 4'8 + 1'1 Calm 
18 New 30'327 50'01 27'2 36'532'5 92'0 19'5 42'6 39'4 4'0 16'0 0'0 - 1'8 SW 

19 In Equator 30'241 45'0 38'7 41 '21- 41 '2 48'9 35'0 42'6 39'4 0'0 0'0 0'0 + 2'8 WSW 
20 " 30'226 45'0 37'8 4°'2136'6 55'0 37'6 42'6 39'4 3'6 77 1'0 + 1'7 NE: SE 
21 " 30'175 53'0 30'S 39'8137'4 89'3 29'0 42'1 39'4 2'4 8'2 0'6 + 1'3 Calm 

22 , , 30'137 48'11131'2 42) 35'6· 77'5 29'7 4-2'6 39'4- T' 10'3 0'0 j. 4-'1 WSW 
23 " 30'153 49'8 32'2 41'8 38'6/60'9 27'8 42'6 40'4 3'2 10'9 1'3 + 2'9 NNW: WSW 
24 ., 30'184 47'0 1 40'3 42'8 40'0- 53'0 40'3 42' 1 39'9 2'8 5'0 0'5 + 3'7 .NE 

25 First Qr, 30'282 5°'°,36'1143'5 39'8 68'6 33'2 4-4'6 42'4 3'7 9'2 0'0 + 4'0 SW 
26 De3f~:~f~~ N. 30'222 51'0 40'8 45'4 36'6 70'5 37'8 44'1 41'4 g'8 13'0 2'-8 + 5'7 SW 
27 Apogee 30'120 54'8 38'0 45' I 387 90'01 38'0 44'6 42'4 6'4 13'4 1'8 + 5'3 SW 

28 ., 30'069 55'7 32'9 42'6 38'7 91'6 28'0 45'1 42'4 3'9 14'6 0'0 + 2'6 SW 

P,M, 

WSW 
SW 
W 

WSW 
WSW 
SW 

WSW 
NW 
SW 

SW 
SW 

N:NW 

E 
ESE 
ESE 

SE 
SW 

WSW 

NE 
SE 
SW 

NNW 
NW 

NE: SE 

SW 
SW 
SW 

SW 

~ ~ I~@ ~~! ~ 
~ I ! ~~~;:;l 0 

Ibs, Ibs. Ibs, miles. In, 

7"0 0'0 1·0 474 0"01 
9"0 0'0 2'5 488 0'\)7 
4'0 0'0 1'5 335 0·09 

14'0 0'0 3'0 516 0·01 
12'0 0'0 2'5 364 0'02 
5'0 0'0 2'0 341 0'00 

5'0 0'0 1'5 252 0·00 
4'0 0'0 0'3 261 0'08 
3'0 0'0 0'2 284 0'00 

3'5 0'0 0'4 272 0'00 
2·0 0'0 0' I 303 0·00 
0'0 0'0 0'0 102 0·0 I 

0'0 0'0 0'0 178 0·00 
3'0 0'0 0'2 254 0·00 
0'0 0'0 0'0 163 0'00 

0'0 0'0 0'0 78 0·00 
0'0 0'0 0'0 164 0·00 
0'0 0'0 0'0 168 0'00 

0'0 0'0 0'0 75 0'19 
0'0 0'0 0'0 58 0'00 
0'0 0'0 0'0 208 0'00 

0'0 0'0 0'0 201 0'01 
0'0 0'0 0'0 206 0'00 
0'0 0'0 0'0 104 0·00 

0'0 0'0 0'0 2 I 5 0'00 
2'0 0'0 0'0 315 0'00 
2'0 0'0 0'0 245 0'00 

0'0 0'0 0'0 2 I 8 0·00 

~-=-----:: 49'5

1

35'7 4-2'1 ~ -;.;-~:: ~I--:':-~ ~I~ ----. -, ,-----1---.--,-.-.---- -,-,- ~~ ~~ 6-8-4-
2 

-~u-·4-9 

BAROMETER READINGS FROM EYE-OBSERVATIONS, 

The first maximum in the month was 29in '635 on the 1St; the absolute minimum in the month was 291n , 595 on the 1St. 
The second maximum , , was 29in , 781 on the 2nd; the se~ond ~~nimum , , was 29~n, 606 on the 3rd, 
The third maximum "was 30ln, 060 on the 4th; the thIrd mInImUm "was 291fl

' 852 on the 4th, 
The fourth maximum , , was 30in, 168 on the 6th; the fourth minimum , , was 29in , 830 on the 8th. 
The fifth maximum "was 30in, 101 on the loth; the fifth minimum "was 30ln'039 on the 11th, 
The absolute maximum , , was 30in, 5 19 on the 13th; the sixth minimum , , was 30in, 41 7 on the 14th. 
The seventh maximum " was 30ln, 488 on the 16th; the seventh minimum " was 30in, 119 on the und, 
The eighth maximum " was 30in , 210 on the 23rd; the eighth minimum "was 30in, 114 on the 23rd, 
The ninth maximum "was 30in , 295 on the 25th, . 
The range in the month was 0' in924' 
The mean for the month was ,~oin, 14 I, being oin, 353 higher than the average of the preceding 22 years, 

TEMPERATURE OF THE AIR, 

The highest in the month was 55°' 7 on the 28th; the lowest was 27° "1. on the 18th, 
The range " was 28°' 5, 
The mean , , of all the highest daily readings was 49°' 5, being 4°' 6 higher than the average of the preceding 22 years, 
The mean " of all the lowest daily readings was 35°' 7, being 2°' 2 higher than the average of the preceding 22 years. 
The mean daily range was 1,'3°'8, being 2°' 4 greater than the average of the preceding 22 years. 
The mean fol' the month was 420, I, being 3°' 4 higher than the average of the preceding 22 years, 

-
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The highest in the month was 47°' 3 on the 6th; and the lowest was 27°' 6 on the 18th. 
The mean " was 37°' 9, being 3°' 2 higher than the average of the preceding 22 years. 
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7. ci, ei.-ell, cu.-s : 0 

8, ci, ci.-s, h: 0, f 

o 
4, ei, ci.-ell 

° 
o 

° o 

: 0 
: 0 

: 0 

: 0 

: 0 

: 0 

: 9, ci.-s; ci.-ell: J 0, ci.-s 

10, th.-r, th.-f : 10, th.-r 
10 : 9, ci.-eu, ci.-s, ei : 10 

0, v : 9, ci.-eu, v : 0 

7, li.-cl, ei.-eu, ell.-S : 9 
10, li.-el : 10, th.-r : 10, li.-shs 
10 : 10, sl.-r 

10, ei.-eu, ei.·s, eu.-s : 10, ci.-s, cu.-! 
: 10 10, ei.-s 

10, ci.-s 

7, li.-cl, h 

7, ei, ci.-ell o 

: 7, ei, ci.-eu : 0 

Elastic Force of Vapour.-The mean' for the month was oln. 228 being oin'025 greater than the average of the preceding 2i years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 2gr· 6, being og,· 2 greater than the average of the preceding 2l years. 
Degree of Humidity.-The mean for the month was 86 (that of Saturation being represented by 100), being I greater than the average of the preeedi;ng 22 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 557 grains, being 4 grains greater than the average of the preceding 22 years. 

CLOUDS. 

'l'he mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 6' 5. 
WIND. 

The proportions were of N. 2, S. 8, W. 12, E. 4, and Calm 2. The greatest pressure in the month was 141bl ' 0 on the square foot on the 4th. 
RAIN. 

Fell on 9 days in the month, amounting to oln. 5, as measured in the simple cylinder gauge partly sunk below the ground; being lin.! les;; than the average fall of the 
preceding 48 years. 

GREENWICH OBSERVATIONS, 1863. Gg 



:cxxxiv) RESULTS OF ORDINARY ~![ETEOROLOGrcAL OBSERVATIONS 

H'<;AlJINGS OF TIIERl\IOl\iETERS, a ~ S WIND AS DEDUCED FROM ANEMOMETERS, 
---------;-----,-----:------,-----1 Difference ~~ ~ 

h W t between ~..,A IRoBIN- ~ 
In tea er the a'l:S <l:) OSLER'S, \ ' ". 

{ONTH 

and 

DAY, 
1863, 

Phases 

of 

the 

Moon, 

Dew 
Point, 

of the Thames, ~ 'd ~ ,,; SON 8 ~,_ 
at Greenwich, Dew Point .., ; rn ~ ~ 

Dry, by ~elf.Regis- Temperature ~ ,--..,.., Pressure i,!:: ~ 
termg Ther- ..... <?:S 1>-4 = -<l UI 

mometers,read and SA. _ ~ G 1 D' , in lbs, 0 <l:) <l1 :i 
A, T as '0"'" enera lrectlon, th .~.;! '5 ,: at 9h A~. Ir emperature, ~ ~ 4) '1-0 on e ~ ~ ~ ... 

next mormng, iD;!: ~ ~ square foot, '~'Oi! ,f':1 ~ 
1---;---I---:---..--I,t:J 0 ..... !>/ll _______ -. ________ I_-,_-, __ ', '1-0 ~ 1,9 - I 

, ~4)~f , O<l:)~ .::' 

Mean Mean 
Daily Daily 
Value. Value, 

Mean 1 I §E ~~ -i "o~ ~ ~ ~ 'c; i 
()ailv ~,.,.e a.... AMP '1l{ ~ ~ ... O::s o~.., M J 

oJ .... ~ UJ Q;l ,., "' ... , , ,J., , .a Ul .... 0 1-1 

- ~ !i:I"'-'" ] .~ .!~ 8~§ " Value, Q ~ A ~E-t .a """ ..... I"'l -< 

March I 
2 

3 

4 
5 
6 

7 
8 
9 

10 
II 

Full; 
In Equator. 

in, o o o o o 

29'787 50'3 35'7 43'5 39'6 64'0 27'9 45'1 42'4 3'9 7'9 0'7 + 3'4 
29'768 57'8 40'9 48'5 45'9 91'0 36'0 45'6 42'4 2'6 6'2 1'7 + 8'5 
29'653 64'0 39'3 50'6 39'4106'5 34'2 45'6 42'4 11'2 20'3 7'8 + 10'7 

29"510 63"0 36"8 49"8 4 1"0 997 30"5.46"6 43"4 S"S 120:0 0"0 + 9"9 
29'51 9 61'6 35'2 48'1 42'2 108'0 29'6 46'6 44'9 5'9 16'7 1'8 + 8'1 
29'314 56'8 4,3'0 48'0 4'2'6 97'0 36'9 47' I 45'4 5'4 1 2'2 ~"2 + 7'9 

29'379 50'0 37'7 42'4 37'6 
29'447 47'5 33'3 39'9 32'9 
29'374 47'2 29'4 37'4 29'7 

78'5 32',3 46'1 44'9 4'8 11'0 0'7 + 2'3 
82'0 30'0 46'1 44'4 7'0 14'5 4'2 - 0'2 
89'4 24'3 46'6 44'4 7'7 13'9 5'3 - 2'7 

29'214 46 '8 28'9 .36'9 31'0 69'3 28'9 46'1 43'9 5'9 11'7 3'0-
29'439 44'0 31'4 35'4 .30'4 78'0 26'0 46'1 43'9 5'0 8'8 1'1-
29'119 43'7 28'S 36'2 35'0 53'8 24'8 45'6 43'4 1'2 5'3 0~5-

13 " 29'166 54'0 33'1 40'4 36'7 98'3 29'3 46'6 43'9 3'7 12,6 0'0 - 0'6 
14 " 29'229 50'7 29'8 40'S 36'1 9 1'8 24'0 46'6 43'9 4'4 12'0 2'3 - 0'8 
15 Perigee 29'160 45'5 35'5 39'7 36'S 60'0 31'0 46'6 43'4 3'2 6'1 1'9 - 1'8 

16 , , 29'785 47'9 34'2 40'5 33'4 86'5 29'7 45'6 42'4 7'1 12'2 1'4 - 1'2 
17 " 30'041 47'2 32'9 39'0 3()'2 86'7 27'2 45'6 42'4 i S'S 13'2' O'C - 2'8 
18 InEquator 29'822 46'c 28'1 36'0 27'2 86'0 22'7 45'6 42'4 8-8 16'3/ 0'0 - 5'8 

I 

19 New 29'934 50'5 30'6 40"~ 3,)'.'1 71'5 22'S 46'1 42'9 TO 15'8 "'61- 1'5 
20 " 29'71757'9 36'8 46'11 fr'7 86'S 30'4 46'z ·P'9 4'4 12'7 2'0 + 4'2 

29'961 51'2 4-0'4 45'1135'8 81'0 36'3 44'6 42'4 9'3 14'0 5'3 + 3'2 21 

22 
23 
24 

30'21860'2 30'S 45'5141'4 96'0 25'5 46'6 43'9 4'11.4-'410'0 + 3'6 
30'257 63'7 39'0 48'3142'5 102'6 33'2 46'6 43'9 5'8 19'2 0'0 + 6'3 
30"31 I 60"8 40"g 50"61 42"9 96"0 33"2 47"1 «"4 7"7 14"4 0"0 + 8"5 

25 De3f~!~~~ N_ 30'324 58'S 36'4 47'8
1
437 84'7 '29'1 41'3 44'4 4'1 13'7 0'0 + 5'6 

26 , , 30'165 59'0 37'9 48'2 39'9 96'5 29'9/47'3 44'4 8'3 14'6 1'7 + 5'9 
27 FirA~~~~~er; 30'165 55'4 35'7 45'4 37'2 86'0 2To! 47'1 44'4 8'2 15'8 0'8 + 3'0 

29'764 58'c 40'21.50'1 41'S 82'S 32'9! 47'1 44'4 8·6 16'4 5'1 + 7'5 
29'670 59'6 46'0 51'6 42'1 90'S 37'8 1 47'1 44'4 9'5 15'0 5'5 + 8'8 
29'880 53'3 40'8 45'8 4"7 " 40'4 48'6 46'4 4'1 7'8 1'4 + 2'8 

28 
29 
30 

31 

S1V 
SlV 

S: S£ 

SE 
S 

SSW 

SW 
lV 

WSW 

Calm 
Calm: NE 
SW: SSE 

W 
SW 
NlV 

NE 
NNE 
SW 

W:N 
SlV 
NW 

Calm 
S'V: W 
WSW 

Calm 
SW 
NW 

WNW 
NW 
NW 

E 

SW 
SW 
SE 

SE: SW 
SSW: SE 

SW 

SW: S 
NW 

SW: Calm 

NE: Calm 
NNW:W 

SE: W 

Calm 
S: SE 

NE 

NNE 
N 

NE 

N: SW 
NlV 

NNE 

SW 
N'V: SW 
NW: Calm 

Calm: S'V 
NW:W 

W 

NW 
NW 
ESE 

SE 

Ibs. Ibs, Ibs, miles. In, 

3'0 0'0 0'3 33 I '0'00 '. 

4'0 0'0 0'4 317 O'02! 
0'0 0'0 0'0 156 0'00. 

0'0 0'0 0'0 I 10 0'00 ! 
0'0 0'0 0'0 208 0'00; 

10'0 0'0 2'0 448 0'07 

5'0 0'0 0'7 243 0'15 ' 
10'0 0'0 2'0 306 0'12 
0'0 0'0 O'C 58 0'00 

0'0 0'0 0'0 105 0'02 
0'0 0'0 0'0 2 10 0'00 
5'0 0'0 o'g 241' 0'05 

0'0 0'0 0'0 85 0'00 
2'5 0'0 0'1 1.32 0'02 
0'0 0'0 0'0 255 0'22 

g-o 0·0 2-0 407 0·01 ~ 
2'5 0'0 0'1 224 0'00 t 

0'0 0'0 0'0 16 I 0'00 ' 

2'0 0'0 0'0 271 0'00 i 
9'0 0'0 2'0 476 0'00; 

10'0 0'0 2'5 196 O'Oo! 
i 

0'0 0'0 0'0 204 0'00 :' 
0'0 0'0 0'0 
0'0 0'0 0'0 

0'0 0'0 0'0 
6'0 0'0 0'8 
4'0 0'0 0'5 

164 0'00 ; 
92 0'00 

158 10'00 
320 0'00 
380 0'00 

5'0 0'0 ,. 43 I 0'00 
10'0 0'0 2'0 371 0'00 
3'0 0'0 0'0 166 0'01 

2'0 0'0 0'0 126 0'00 
--------1----·-----,- _ \_ --;::----;,:-

" , ,.,., " ,,7352 0'69 

30"083 51"g 36"2 42"5 33"9 "" 36"1 148"6 46"4 8"6 15"0 4"S - 0"9 

-M-e-a-n:'--,-,-'1_29-'-71-S '53'7 35'7 43'9 31'6 86': .30';! 46'S '43'9 6'3113'2 ~ + 2'6 

I I 1 

BAROMETER READINGS FROM EYE-OBSERYATIONS, 

The first maximum in the month was 29in , 448 on the 7th; the first minimum in the month was 29ln ' 243 on the 6th, 
The second maximum , , was 29111 ' 494 on the 8th; the second minimum , , was z91n , 298 on the 7th, 
The third maximum , , was 29in , 540 on the J Ith ; the third minimum , , was 291n , 202 on the lOth, 
The fourth maximum , , was 291n , 344 on the 14th; the absolute minimum , , was 2910 • 005 on the 12th, 
The fifth maximum , , was 30ln , 0!i 6 on the 17th; the fifth minimum , , was 291n , 080 on the 15th, 
The sixt~ maxim~m " was 291n'966 on the 19th; the sixth mini!ll~m " was 291n , 790 on the 18th, 
The abSOlute maXImum , , was 30in ' 388 on the 25th; the seventh mInImum , , was 291n • 682 on the 20th, 
The eighth maximum " was 30in , 257 on the 27th; the eighth minimum " was 30in'137 on the 26th, 
The ninth maximum " was 30in , 097 on the 31st; the ninth minimum " was 291n , 649 on the 29th, 
The range in the month was lin, 383, 
The mean for the month was 29in • 715, being oln, 056 lower than the average of the preceding 22 years. 

TEMPERATURE OF THE AIR, 
The highest in the month was 64°'0 on the3rd; the lowest was 28°' I, vn the 18th; and the range in the month was 35°' 9. 
The mean " of all the highest daily readings was 53°' 7, being 3°' 7 higher than the average of the preceding 22 years, 
The mean, , , of all the lowest daily readings was 35°' 7, being 0°' 3 higher than the average of the preceding 22 years, 
The mean daily range was 18:>' 0, being 3°' 4 greater than the average of the pr~ceding Z2 years. 
The mean for the month was 43°'9, being 2°'0 higher than the' average of the preceding 22 years, 

• 
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MONTH 

and 

DAY, • 

;1863· 

March I 

2 
.3 

4-
5 
6 

7 
8 

9 

10 

II 

I2 

13 
14 
15 

16 
1 7 
18 

1 9 
20 

, 21 

22 
23 
24 

25 
26 
2 7 

28 
2 9 
.30 

31 

s 

o 

o 

A.M. 

o 
o 
o 

s 

w 

o 
o 
8 

s 
o 
o 

m 
s 
o 

o 
o 
w 

o 
o 

o 
8 

m 

s 

v 

o 
m 
o 

ELECTRICITt 

s 

w 

s 

I 

--

w 
o 

P.M. 

o 
o 
m 

o 

s 
s 

m ., 0 

s N, SpS, g~cur : 0 

o : m 

v 
w 

sN 

w 
o 

: 0 

: 0 

: 0 

: ° 
: w N 
0-

o 
o 

o : w : 0 

w 
w 

w 
w 
o 

o 

o 

o 
o 
o 

: m 
: m 
o. 

w 

o 

o 
s 
s 

m 

v 

CLOUDS AND WEATHER. 

A.M. 

10, sc, W 

10, ci.-s, s1.-r 

° : ° 
3, ci 
o : to, tll.-f : 2, ci, ci.-s 
o 

8, li.-el 
I, ci, ci.-s, V 

I, ci, cf.-S 

h.-f1' 
10, ci.-s 
0, h.-fr 

0, h 
6, ci, ci.-s, h 

10, 11.-1' 

10) ci.-s 
o 
h.-f1' 

0, 11, h.-f1' 
sl.-r 
I, ci, ci.-s 

I, ci, h 
10 

10, ci, ci.-cu, ci.-s 

10, ci.-cn, ci.-s 

: 7, ci, d.-s, ci.-cu 

: 0, h 

: 10 

: h 

: 10 

: 10, ci.-s, ci.-cu 
: 10, ci, ci.-en, ci.-s, cu.-S 

: 10, ci.-s 
: 10, ci.-s 

: Ii.-cl 

o : 10, ci.-s : 0, 11, V 
10, Ii.-cl, h 

10, st.-w 
10, cL-s, st.-w 
10, th.-1' 

, 10, ci, ci.-cn, cn.-s 

I 

10, s1.-r 
10, ci.-8 

o 

: Y 
: Y, Ii.-cI, 

: 0 

: 0 

: 0 

3, ci. : 3, ci.-s, ci : 1, Ii.-cl . \ .., .. . 
I, Cl, Cl.-S, CU.-S :..:>, CI, Cl.-C1~, Cl.-S 

10, st.-W : Io,oc.-shs,st.-w: v,Cl.-s,s,oc.-shs 

10, ci.-s : 10, ci.-s, c;-11.-r 
q, ci.-s, ci.-cu, hI, 811 : V, fr.-r 
9, Ii.-el, h : 7,ci,ci.-cn,ci.-s,cu.-s : 10 

I 0, Ii.-cl, h 
10, ci.-s 
10, r 

10, ci.-s, h 
10, ci.-s 
10, 11.-1' 

: 10, v, r : 0 

: g,ci.-Cl1,ci.-s, v: 0, h 
: I 0, v, r : . 0, h 

: 7, ci.-s, v, rn : 0, h, f 
: 10, ci.-s : 10, sI.-r 
: V : 0 

10, v, st.-w : 9, ci.-s, ci, s1.-1': 9, V 

6, ci, ci.-cn, ci.-s, cU.-s: ° 
10 : 5, ci, ci.-cu, ci.-s: 0, h, h.-fr 

9, ci, ci.-cu, en.'s : 0, f 
J 0, st.-w : 10 

10, ci.-s : 10, ci.-s : 0 

0, h 
5, Ii.-el, 11 

10, H.-el, h 

10, ci.-s 
9, ci.-s 

10, ci.-s 

: 10, V : 10 

: 9, ci, ci.-s, cU.-s: 0 

: o,m 

: 0, h : 0 

: 10, ci.-s, cu.-s : 0 

: y : -0 

10, ci.-s, ci.-cu, cu.-s 
7, ci, d.-cu, cu.-s 

10, th.-r 

: 10, ci.-s 
: 8, ci, ci.-s, V 

9, ci, d.-en, ci.· s, cU.-s: 0 

I 
I-------~----------------------------~------------------____________________________________ ----------------------------1 

HUMIDITY OF THE AlB. 

Temperature of the Dew Point. 
The highest in the month was 48°·.~ on the 2nd; and the lowest was 24°' r on the 18th. 
The mean , , was 37°' 6, being 0°'9 higher than the average of the preceding 22 years. 

Elastic Force of Vapour.-The mean for the month was OiD.; 225 being OiD.. 006 greater than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 2gr· 6, being ogr· 1 greater than the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 78 (that of Saturation being represented by 100), being 4 less than the average of the preceding 22 years. 
Weigld of a Cubic Foot of Az·r.-The mean for the month was 547 grains, being 2 grains less than the average of the preceding 22 years. 

CLOUliS. 

The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 6'4. 
W~ _ 

The proportions were of N. 7, S. 6, W. 11, and E. 3, and C!11m 4- The greatest pressure in the month was 101bs·O on the square foot on the 6th, 8th, 21St, and 29tD• 

RAIN. 

Fell on 10 days in the month, amounting to oln. 7, as measured in the 6imple cylinder gauge partly sunk below the ground; being oin'91ess than the average fall of the 
preceding 48 years. 

Gg2 

, ? 



(ccxxxvi) [RESULTS OF ORDINARY METEOROLOGICAL OBSE~VATIONS 

READINGS OF THERMOMETERS. s~§ WIND AS DEDUCED FROM ANEMOMETERS. 

Dry. 
Dew 
Point, 

Difference ~ ~ ~ 
In the Water between ~U~ 

of the Thames, the ::;:; S • 
at Greenwich, Dew Point a:> ; ~ ~ 
by ~elf.Regis. Temperature :5

d 
~.s ~ 

~;~~fe~~:d and ~I§;:oi 
a.t 9h A..M. Air Temperature. --

OSLER'S. 

General Direction. 

~g:!:.- ~ 

-: ... IIiI-~- 1 
Pressure ~-.. 
in Ibs. 0 4l ] =i 
on tue '§:5 Co) P4 . 

MONTH 

and 

DAY, 

1863. 

Phases 

of 

the 

Moon. 
next morning. ~:5 ~ '0 

1_-,.-,..-- --.---,---1 1l'O~ ~ 
..l ~ Mean ~ gd ~ ~ III 

square loot. l:I:I '0. ~ ~ , 
---------:--------_1--.---.--1 .... ~ ,S °'SA = 

In, ° 

.... 
~ 

Mean Mean 
Daily Daily 

~ 
~ Value. Value. 

° ° ° ° 

~ ~ ~ ~~~~ ~ ; Daily iii l 111"'1'1 

~ ~ Value. ~ ~ ~ &..~ ~ 

° ° ° ° ° ° ° 
April I •• 29'939 55'0 28'3 41'2 .35'3 ., 19'4 49'6 47"4 5'9 11'6 0'0 - 2'4 

2 In Equator. 29'976 58'8 29'3 43'6 .36'8 95'0 22'1 50'1 47'9 6'8 17'9 0'0 - 0'5 
3 • . 30'040 61'0 30'9 46'2 .37"8 89'5 25'0 49'8 47'6 8·t 19'2 17 + 17 

4 
5 
6 

Full. 

7 •• 
S De~I~~~~i~~ R. 

9 Perigee. 

10 
1 I Last Qr. 
12 

13 
14 ,. 
15 In Equ~\tor 

16 
17 
18 

19 
20 
21 

New, 

24 Apogee. 

25 " 
26 FirstQr, 
27 .• 

29'80~ 5]'0 38'9 46'0 40'S 73'0 34'6 497 47'5 5'2 14'S 2'2 + 1'2 
29'660 55'8 37'7 45'.3 41 '9 81'0 28'0 49'7 47'5 3'4 7'4 1'5 + 0'2 
29'427 58'1 46'1 50'5 447 87'0 41'0 497 47"5 5'8 12'3 2'7 + 5'1 

29'356 56'9 40'3 46'0 38'2 
29'528 547 34'8 45'0 44'1 
29'639 58'3' 47'8 51'8 50'4 

29'600 65'31 49'8 55'6 51'0 
29'68.3 59'41 48'8 52'S 47'1 
29'791 60'51 46'0 50'7 44'7 

93'0 .37"0 49'8 47"6 7"8 18'4 1'5 + 0'5 
63'4 32'8 49'6 4S'4 0'9 S'8 0'0 - 0'5 
78'0 46'0 50'8 4S'6 1'4 67 0'6 + 6'4 

77"0 467 51'1 49'4 4'6 13'9 0'6 + 10'5 
75'0 46'0 52'6 50'4 5'4 10'3 2'2 + 7"5 
97'5 44'2 53'6 51'4 6'0 15'4 2'5 + 5'8 

29'824 58'2 42'0148'7 41'3 96'8 
29778 60'0 36'S' 46'4 44'4 837 
29'839 67'0' 36'81 50'91 44'6 109'0 

29'85, 67'71447 54'8' 47'2 105'2 
29'961 64'5 43'1! 52'2/45'4 90'0 
30'092 64'0142'5150'6145'9 98'5 

29'96 I 66'1 33'6, 48'8 43'6 106'4 
29716 69'3 38'5,51'8 45'8 104'0 
29'684 607 38'2! 48'8 45'4 91'0 

I 
29'604 62'S 46'9.51 '6 45'0 93'3 
29'971 61'6 .38'9' 47'6 35'8 95'0 
30'214 61'7 37'0: 49'0 38'6 95'7 

.30'117 67'0 44'0153'9 47'0.03'4 

.30'082 67' I 40'8 53'0 44'6 99'2 
29'894 68'0 40'8 54'4 45'0104'5 

36'1 53'6 51"4 1'4 16'2 1'5 + 3'5 
34'1 53'8 51'9 2'0 11'0 0'0 + 0'9 
35'3 54'1 51'9 6'3 2 I '4 0'0 + 5'2 

35'1 54'6 52'4 7'6 14'8 0'0 + 8'8 
32'0 55' I 52'9 6'8 13'9 1'1 + 6'0 
36'0 55'6 54'4 4'7 11'8 0'9 + 4'2 

24'.3 56'6 54'4 5'2 15'2 0'0 + 2'3 
38'4 56·6 64'4 6'0 15'4 0'5 + 5'1 
35'0 55'8 5.3'6 3'4 9'2 2'3 + 1'8 

467 56' I 53'9 6'6 15'6 4'2 + 4'3 
28'1 56'1 5.3,6 11'8 18'8 8'8 0'0 
25'0 55'8 53'6 10'4 19'8 1'4 + 1'4 

35'2 55'8 53'6 6'9 16'2 3'3 + 6'3 
.30'5 55'3 53'9 8'4: 21'6 2'5 + 5'4 
38'6 55'.3 53'9 9'4 20'7 3'0 + 6'0 

A.M. 

SE: Calm 
NE 

Calm: SW 

SW 
SW 
SW 

W 
WSW 

SW 

SW 
W 

NE 

NE 
NE 
SW 

Calm 
N 

NE 

SE 
Calm 
W 

WSW 
W 

NW 

NW 
W 

WS'V 

P.M. 

SE 
NE: SE 

Calm 

WSW: NW 
SW 

SSW 

SW 
SW 
SW 

SE 
NE 
E 

E 
SW 

Calm 

NE 
NW 

NE: 8E 

SW 
SW:W 

SW 

NW:W 
NW 
NW 

NW 
NW:WSW 

NW 

- '; ]~1 ~ 
o!;4l 
~::;l§ 

lbs. lb., lbs. lJlilel. in. 

0'0 0'0 0'0 132 0'00 
0'0 0'0 0'0 120 0'00 
0'0 0'0 0'0 170 0'00 

5'0 0'0 0'5 332 0'03 
7'0 0'0 I'S 504 0'00 

6'5 0'0 1'.3 377 0'00 

4'0 0'0 0'6 313 0'10 
4'0 0'0 0'4 30 I 0'07 
4'0 0'0 0'3 225 0'02 

1'0 0'0 0'0 173 0'00 
0'0 0'0 0'0 190 0'00 
z'o 0'0 0'0 zoo 0'01 

3'0 0'0 0'2 159 0'00 
"2'0 0'0 0'0 169 0'00 

0'0 0'0 0'0 74 0'0 I 

0'0 0'0 0'0 123 0'00 
2'0 0'0 0'0 166 0'00 
2'0 0'0 0'0 135 0'00 

0'0 0'0 0'0 I 19 0'00 
4'0 0'0 0'.3 308 0'00 

5'0 0'0 1'8 527 0'00 

12'0 0'0 4'0 343 0'01 
8'0 0'0 2'5 362 0'00 
3'0 0'0 0'6 309 0'00 

4'0 0'0 1'3 265 0'00 
0'0 0'0 0'0 2 14 0'00 
8'0 0'0 1'5 ~88 0'00 

28 .. 29'652 59'5 44'3 47'S 35'4 97"0 , , 55'.3 53'9 12'4 22'6 TS - 07 W NW 7'0 0'0 1'5 384 0'00 
29 In Equator 29727 55'2 39'2 43'4 34'9 85'8 29'4 56'1 53'9 8'5 13'4 .3'S - 57 NW: N N 11'0 0'0 2'0 430 ,0'04 
.30 .. 29'986 54'9 37'0 43'4 38'4 79'3 29'0 55'6 52'4 5'0 .3'8 .3'6 - 6'1 NE NE TO 0'0 1'0 191 0'14-

29'813 61'2 -4-0-'1 -4-9'-. -4-2'-7 -9-1-';--.3-4-'; -53-'-4 -5-1'-4 -6-'3--15-'-1 -2-'0- -+-2-.8-1-~--•. -.-.---1---_ .. -.---- -.-,,-. -. -.-. -7;-U;-3~: 
Means 

BAROMETER READINGS FROM EYE-OBSERVATIONS, 
The first minimum in the month was 291n '907 on the 1St, 

The first maximum in the month was 30ln, 096 on the 3rd' the absolute minimum " was 29
1D

' 337 on the 7th• 
The second maximum " was 291n ' 684 on the ;th ~ the third minimum " was 29

1n
, 531 on the loth. 

The third maximum "was 29,n'836 on the 13th ; the fourth minimum " was 29
1n

, 758 on the 14h, 
The fourth maximum "was 30ln , 13 1 on the 18th; the fifth minimum " was 29,n, 524 on the 22nd 
The absolute maximum " was 30ln , 254 on the 24th; the sixth minimum " was 29

1n
, 61 9 on the 28th, 

The range in the month was oln. 9 r 7, 
The mean for the month was 2910 ' 81 3, being 0lD'061 greater than the average of the preceding 22 years. 

TElIPERA.TURE OF THE AIR, 
The highest in the month was 690' 3 on the 20th; the lowest was 28°' 3 on the 1St; and the range in the month was 41°'0. 
The mean " of all the highest daily readings was 610' 2, being 4°' 4 higher than the average of the preceding 22 years. 
The mean , , of all the lowest daily readings was 40Q , I, being 1°' 4 higher than the average of the preceding 22 years. 
The mean daily range was 21°'1, being 3°'0 greater than the average of the preceding 22 years, 
The mean for the month was 49°' I, being zO'S higher than the average of the preceding 22 years. 

~----------------------------------------------------------------------------.-~ 



A.T THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1863. (ccxxxvii) 

ELECTRICITY. CLOUDS AND WEATHER-. 

MONTH 

and 

DAY, 

1863. 
A.M. P.M. A.M. P.M. 

. 
April I w m : v 0 0 : .3, ci, ci.-s : I, li.-cl 

2 m : s 0 : m I,Ii.-cl : 0, h \ 0 : 0 
.3 m 0 10 9, gt.-gim : 10 

4 m 0 : T 10, ci.-s, li.-c1 10, ci.-s, th.-r : v .• 0, h, f 
5 0 0 10, st.-w 10, st.-w 
6 0 ° 10, ci.-s, sc, st.-w 7, ci, ci.-cu, ci.-s, cu.-s : 10, ci.-s, li.-shs 

7 0 0 10, r : 4, ci, ci.-s, ci.-cu, cu.' s 8, ci, cu, ci.-s, cu.-s, hI : 5, ci.-s, ci.-cu, cu.-s, hI, r, v 
8 ° sN : w : ° 3, ci, cu, ci.-cu, cu.-s 10, c.-r : 10, oC.-r 

9 0 : w 0 : m 10, th.-r : 7, ci : 10, ci.-s 10, ci.-s : 8, ci.-s, v 

10 W W : R 10, ci.-s, sl.-r 8, ci, ci.-cu, cu.-s : 10, th.-r 
II wN 0 : s 10 10, ci.-s : 10 
12 W W : m 10, ci.-s, sl.-r : li.-cl 6, ci : 5, v, li.-cl 

13 m w : s 9, ci, ci.-cu, cU.-! 7, ci, ci.-cu, ci.-s : 2, ci, ci.-s : 5, ci, ci.-s, v 
14 w w : s,eps 10, ci.-s 5, ci, ci.-cu, eu.-s : 8 
15 W W : wN : 0 5, ci, ci.-eu, cu.-s 5, ci.-s, ei : g,ci.-s,cu.-s, ci.-eu: 2, ci.-s, sl.-r 

I 

16 ° : m 0 : W 10 I : 10 4, ci, ci.-s : I 0, ci .-s, ci. -eu : 10, ci.-s 
17 0 ° : w 0, h 9, ci, ci.-cu, ci.-s, h : 4, ci, ci.-eu : 0, h 
18 0 ° : m 10, ci.-s 10 : 5,ci,ei.-cu,cu.s, eu : ° 
Ig 0 W : ° ° : ° 0 : Ii.-cl : 7, ci, ci.-s 
20 m 0 : m 10, ci.-cu 10, ci, ci.-cu, ci.-s,cu.-s : 9, Ii.-cl 
21 w 0 : m 7, ci, ci.-s . 10, ci.-s, CU.-8, oe.-r : 2, li.-cl, st.-w 

22 0 wN : w : m st.-w 10, ci.-s, st.-w, r 10,ci.-S,cu.-s,ci.-cu: 2, Ii.-cl : 0 
23 m : w wP,wN: w 0 : I, li.-cl : 9, ci, ci.-eu, cu.-s 6, ci,ci.-cu,cu.-s,cu : 9, ci.-s, ci.-cu, v : 0 
24 W wN : m 2, ci, ci.-eu 3, ci, ci.-cu : 9, ci, ci.-s, v 

25 0 ° 10, ci.-s 6, ci, ci.-cu, cu.-s : .3, ci, ci.-cu : I, li.-cl 
26 0 0 : m 5, ci, ci.-cu, h 5, ci, ci.-cu, h : 0 
27 w mN : m 0 : 0, st.-w 6, ci, cu, ci.·eu, eu.-s : 10, ci.-s, s,lu.-ha 

28 0 m : W 10 : 10, ci.-s, sl.-1', hI 10, W : 6, ci.-cu, ci.-s, ci : 0 
29 0 : m sN,sP,sps,g-cur: sN,wP 10, ci.-s, s1.-r, st.-w 10, st.-w, oc.-shs : v,oc.-shs : v, CU.-B, SC 
.30 w : 0 s N, s P, sps, g-cur: m v, cu.-s,ci.-s : 10, ei, ci.-cu, ci.-s, cu.-s 10, h.-shs : 7, ci, ci.-cu, cu.-s : ° 

HUlIUDITY OF TilE AIR. 

Temperature of the Dew Point. 
The highest in the month wa.s 53°' 3 on the loth; and the lowest was 33°' I on the z3rd. 
The mean , , was 42°' 7, being ZO. 6 higher than the average of the preceding zz years. 

Elastic Force of Vapour.-The mean for the month was Oill' z74, being oin' oz6 gTeater.than the average of the preceding :zz years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 3C'" I, being ogre z greater than the average of the preceding zz years. 
Degree of Humidily.-The mean for the month was 78 (that of Satnration being represented by 100)- being I less than the average of the preceding 12 years. 
Weight ofa Cubic Foot of Air.-The mean for the month was 543 grains, being I grain greater than-the average of the preceding zz years. 

CLOUDS. 
The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 6' 6. 

Wnm. 
The proportions were orNe 6, S. 6, W. I I, E. 5, and Calm Z. The greatest pressure in the -month was I Zlbl. 0 on the sqnare foot on the zznd. 

RAIN. 

lfell on 9 days in the month, amounting to Oillo 4, as measured in the simple cylinder gauge' partly sunk be10w the ground; being lin. 4 less than the average fall of the 
preceding 48 years. 
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READINGS OF THERMOMETERS, WIND .AS DEDUCED FROM ANEMOMETERS, 

MONTH 

and 

DAY, 

1863. 

May 1 
2 

3 

Phases 

of 

the 

Moon, 

Full 

Difference 
In the Water between 
of the Thames, the 
i,t ~r~W'i~h, Dew Point 
leri~g-T~fr~- Temperature 

mometers,read and. 
at 9h A,M. Air Temperature, 

next morning, 

Mean ~ 1 Daily i 
M Value, C5 

in. 0 0 I 0 ° 0 0 0 0 0 0 ° ° 
30'082 57'831'41 44'4 36'1 ,99'5 22'4 55'S 52'6 8'3 16'4 3'0 - 5'6 
29'94262'5 33'4 48'0 39'0102'7 23'0 55'2 52'6 9'0 21'S 4'2 - 2'5 
29'735 69'0 39'7 54'0 44'0108'0 39'0 55'7 53'5 10'0 2 I '6 3'0 + 3'1 

4 ' , 29'667 69'0 50'2 56'4 47'7 103'8 44'0 55'7 53'5 S'7 14'6 5'2 + 5'1 
5 " 29'728 72'9 47'8 55'7 45'6109'0 39'7 55'S 53'6 10'1 IS'9 2'0 + 4'1 
6 Grp-=~e~~c,s, 29'866 70:5 41'4 54'4 45'S 107'6 " 56'1 53'9 S'6 19'8 4'2 + 2'6 

7 
8 
9 

30'045 67'0 45'4 53'1 45'5 99'0 37'0 56'3 54'1 7'619'8 1'7 + 1'2 
30'171 61'2 35'9 47'3 41'41101'5 33'5 56'3 54'1 5'9 13'1 4'0 - 4'5 
29'869 68'8 36'8 51,g 44'J 106'5 36'1 56'3 54'1 7'7 20'5 3'3 + 0'2 

10 Last Qr, 29,gl8 64'3 42'9 52'6 42'3105'0 32'0 56'3 54'1 10'3 18'4 3'0 + 1'2 
I I , , 29'827 63'7 42'2 50'7 40'6 98'9 40'0 56,6 54'4 10'1 18'3 3'8 - 0'6 
12 In Equator 29'54357'0 47'1 51"4 49'8 70'6 47'1 56'7 54'5 1'6 3'6 0'8 + 0'1 

13 
14 
15 

New 

29'51 I 64'S 49'8 55'0 47'5 99'4 45'0 56'8 54'6 7'5 [3'1 2'8 + 3'6 
29'7 IS 64'5 45'5 53'3 45'S 94'S 36'7 56'8 54'6 7'5 15'2 0'2 + 1'5 
29'667 62'6 49'9 53'6 50'S 85'3 49'S 56'8 54'6 3'1 9'1 1'3 + 1'4 I 

29'765 63'0 46'5 53'3 47'5 90' I 38'8 5]'1 54'9 5'S 12'2 2'9 + 0'7 
29'665 62'9 47'7 53'5 48'5 87'5 40'S 57'3 55'1 5'0 8'2 4'2 + 0'7 
29'742 66'5 42'6 51'8 46'7 lOS'S 41'g 57'3 55'1 5'1 11'2 0'0 - 1'3 

19 De~r:~~~~N' 29'760 49'3 42'1 44'0 40'3 56'9 ' , 57'1 54'9 3'7 5'5 2'0-
20 •• 29'929 54'1 41'7 46'5 44'1 63'1 40'4 57'1 54'9 2'4 5'0 0'0-
21/ '0 30'031 57'1 43'S 49'3 44'4 73'7 43'4 57'3 55'1 4'9 g'2 1'1-

9'3 
7'1 
4'5 

22 Apogee 29'860 55'8 36'9 45'3 39'4 90'4 ' , 5]'1 54'9 5'9 9'6 3'1 -
23 , . 29'7°3 62'1 35'7 47'8 40'4106'0 26'8 5]'1 54'9 7'4 16'5 3'0-
24 ' , 29'729 64'7 36'2 50'3 42'1 105'5 26'0 56,6 54'4 8'2 I S'8 '4'0 -

8'S 
6'5 
4'1 

OSLER'S, 

General Direction, 

A,M, 

NE 
NE 
NE 

NW 
WSW 

NE 

W 
NE 

E: NE 

SW 
WNW 

SW 

WSW 
SW 
SW 

SW 
SW 

WSW:NE 

NE 
NE 
NE 

NE 
NE 
NE 

P,M, 

E 
E: NE 

NE: Calm 

W 
N:NE 
SW:W 

NE:E 
SE:E 

SE 

NE 
SW 
SW 

SW 
SW 
SW 

SW 
SW 
NE 

NE 
NE 
NE 

NE 
SE: NE 

N 

lb.. Ilbs. IlbS' miles. in. 

0'0 0'0 I 0'0 200 o.bo 
2'0 0'0 0'3 225 0'00 
0'0 0'0 0'0 129 0'00 

0'0 0'0 0'0 242 0'00 
4'0 0'0 0'3 201 0'00 
0'0 0'0 0'0 193 0'00 

1'0 0'0 0'0166 0'00 
2.'0 0'0 0' I 156 0'00 
Q'O 0'0 0'0 158 0'00 

0'0 0'0 0'0 198 0'00 
4'0 0'0 0'5 425 0'01 
6'0 0'0 2'0 370 0'32 

I 1'0 0'0 ['5 43S 0'03 
4'5 0'0 0'8 350 0'04 
4'0 0'0 0'5 322 0'08 

3'0 0'0 0'3 228 0'02 
2'0 0'0 0'1 165 0'00 
3'0 0'0 0'2 .358 0'00 

13'0 1'0 3'5 401 0'33 
2'0 0'0 0'0 217 0'3.3 
0'0 0'0 0'0 224 007 

1'0 0'0 0·0 228 0'00 
2'0 0'0 0'0 152 0·00 
1'0 0'0 0'0 265 0'00 

25 First Qr, 29'SIS 60'g 40'S 4S'7 40'8 97'2 33'0 56'3 54'1 7'9 16'3 3'7 - 5'9 N : NE NE 4'0 0'0 0'6 242 0'00 
26 In Equator 30'039 63'3 35'9 47'7 40'7 106'7 30'0 56'1 52'9 7'0 20'9 4'0 - 7'0 NNE NNE 0'0 0'0 0'0 142 0'00 
27 •• 30'IoS 71'2 38'2 f>5'5 46'8 95'0 29'2 56'3 54'1 8'7 18'4 3'6 + 0'6 SW NW 0'0 0'0 0'0 174 0'00' 

28 " 30'105 74'2 46'1 59'451'51107'7 45'0 56'3 54'1 7'9 IS'2 2'S' + 4" WWSSWW W 0'0 0'0 0'0 190 0'00 
29 .' 30'047 79'71 49'7 63'S 55'9 114'4 ,,56'S 54'5: 7'6 19'6 1'0' + S'I W 1'0 0'0 0'0 199 0'00 
30 I ,. 29'997 75'5 53'7 62'5 5]'0 98'0 53'4 57'3 55'1 5'5 11'2 2'4 + 6'8 W W: NW 1'5 0'0 0'0 255 0'00' 

31 '. 30'069 60..1 48'3, 52'1 49'31 77'0 48'0 59'6 57'4 2'8 6'8 1'0 - 4'0 NE : E NE: SE oj 0'0 0'0 183 0'0' y.:: .. 2g'857 ~I~I~:;:I-;-;-;';I~I~I~ 14'6 2'6 ~--~,~ .. =--=-!~-,-. -,-, ~~ 
BAROMETER READINGS FROM EYE-OBSERVATIONS, 

The first maximum in the month was 30in , 1 i6 on the 1st; the first minimum in the month was 29
111

, 656 on the 4th. 
The ab,solute D?-aximum , , was 30ln , 228 on the 8th j the second minimum , , was 29

111
, 800 on the 9th, 

The thud maXlJ~lUm , , was 291n , 896 on the I I th; the absolute minimum " was 29
1n

, 447 on the 12th, 
The fourth m~xlmnm , , was 291n , '148 on the 14th; the fourth minimum , , was 291n , 634 on the J 5th, 
The fi!th maxI~um , , was 291n , 776 on the 16th; the fifth minimum , , was 291n , 663 on the 17th. 
The SIxth maxun?ID ' , , was 3°111 , 039 on the 216t; the sixth minimum , , was 29

1n
, 679 on the 23rd, 

'The s~venth ma~lmum , , was 30ln , 137 on the 28th j the seventh minimcm " was 29
111

'963 on the 30th, 
The eIghth ,maXImum , , was 30ln ' 120 on the 31St, 
The range III the month was oln, 781. 
The mean for the month was 291n , 857, being oln' 090 higher than the average of the preceding 22 years. 

TB}[PER.ATURE OF THE AIR, 

The highest in the month was 79°' 7 on the 29th; the lowest was 31°' 4 on the 1st, 
The range , , was 48°' 3. 
The mean " of all the highe8td~ily readings was 640' 4, being 0°' I lower than the average of the prece~ing ~2 years, 
The mean , ' , 0' ofa~~ the I~westo~ally readings was 420' 7. being 1°' 6low~r than the average of the precedlllg 22.years, 
The mean daIly ranoe was 21 '7, bem~ I $ greater than the average of the precedlllg 22 years, 
The mean for the month was 52')' 0, bemg 0'" 9 lower than the average of the preceding 22 years. 



AT mE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR iS63. (ccxxxix) 

MONTH 
and 

! _DAY, 

1863. 

E~ECTRICITY. 

A.M. 

CLOUDS AND WEATHER. 

P.M. P.M. 

'-----'----------;---"'------~-----_____;_cl ------------------------------------;------------------ - - -------------------

,May I 

2 

3 

4-
5 
6 

7 
8 
9 

10 

II 

I2 

13 
14-
IS 

16 
17 
18 

19 
20 

21 

31 

I 
w 
m 
w 

° Tn 

V 

v 
w 
w 

° W 

° 

o 
s 

° 
w 
w 
w 

w : s : w 
w 

w : 
w ° : w 

s 

w 

° 

° 

w 

° 
° 

o 
: w 

° 

° 
° : 
° 

° : s N: w 
° : w 

mN: w 

: s N, sps m: ° : m 
w 0: m 
w w: m 

: s 
: S N, sps 

° 
w 
w 

° 
w 
m 

° 
w 
m 

° 
o 

w 

° 
m 

° 

o 

° : wN: sN 
: w 

w 
: 

° 

w 

° 

° 

" m 
w 

m 

v 

w 

i 

2, ci, ci.-Cll 

I, ei, ci.-s 
i, li.-cl 

10 

3, ei, ei.-cu, ci.- s 
2, ei, ci.-Cll 

2, ei, ci.-s 
4, ei, ci.-ell, ci.-s 
6, ci, ci.-eu, h 

° 7, C1, ei.-s 
Ahs.-r 

10, cL-s, ci, ei.-cu, SC, w 

: 10, ci.-s 

: 10 

: 10, sl.-r 

0, V : 10, eL-s 
10, ci.-s, sh9.-r 

10, d.-eu, ci.-s, OC.-r 
10, ci.-s 
10, ci.-eu, cL-s 

10, st.-w, c.-h.-r 
10, h.··r 
10, 8hs.-r 

10 

8, ell, cu.-s, ci.-eu, ei 
I, ci, ci.-cu, Cll.-S 

10 

10, ci.-cu, ci.-s 
0, 11 

10, ei.-s 
I, ei, cL-s, h 

10, ei.-s 

10 

: 10, ci.-s 

I, 1i.·c1, 11 

: 10, r 

3, ci,ci.-~u,cu : 

° : 
° 

I, ei, eu 
4, ei, ci.-s 
v, 1i.-c1 

° 6, li.-cl 
2, Ii.-el 

10 : 8,ci.-s,cu •• s,ci,ci.-cu·: I 

3,ci,cu,ci.-cu: 10, th.-I", v : 5, ci, ci.-s 
S, ei, ci.-eu, eL-s, eu.-s : 2, ei, ei.-s 

10 : 

° 4, ci, ci.-cu, h : 

I, ei, ci.-eu 

: ° 
6, ei, ci.-eu 

: ° 
: ° 

9, cu.-s, ci.-s, h : 10, eu.-s, ei.-s 
: 10, s1.··r 10, ei.-s 

10, s1.-r, w : Io,ci.-s,c.-h.-r : 10 

9,ci,ci.-cu,ci.-s,cu.-S,st.-w : 4,ci.-s,ci.-cu,v,r : v,ci.-Ctl,ci.-s,ci 
7,ei.~eu,ei.· s,eu.-s : 10, ci.-s : 10, se, r 
10, oC.-r : 10, ci.-s, eu.-s ~ ° 
10, ei.-s, eu.-s, ci. -cu, ci : 
10 : 

2, ei, ei.-s 
1, ci, ei.-s 

: 10 10, ci.-ell, ci.~s, eu.-s 

10, st.-w 
10.1 81.-r 
10 

10, ei.-s, eU.-B, ci.-eu 
6, ei, ci.-ell, cu, ei.-s 

I,ei.-s,ei.-ell,ci,h : 10 

: 10, r 
; 10, sh8.-r 
: I, ci, ci.-s 

: 7, ci, ci.-cu, ell, cu.-s 
: 0, IDS 

: 10, ci.-eu, ei.-s 

9, ci, ell, cu ..... s : 3, s, ci, li.-cl, sl.-r, m 
lo,ci.-s,eu.-s: 7,eu,ei,ci.-cu: o,m 
4, ci.-cu, ei, h : lo,ei.-cu,ei.-s,eu.-s : V, ci.-s 

2, ci, h : 
2, ei, ei.-cu, h 

10, ei.-s 

10 

li.-cl, h : 0, h 
: I, ci, ci.-s 
: 10, ci.-s, cu.-s, sl.-r 

: 10 

1--------'------------- -- -- -- ____________ ll ________________________ --'-____________ ------------------------------
HUMIDITY OF THE AIR. 

Temperature Qf the Dew Point. 
The highest in the month was 58"8 on the 30th; and the lowest was 34c '9 on the 1St. 
The mean , , was 45°' 2, being 0°· 4 lower than the average of the preceding 22 years. 

Elastic Force of Vapour.-The mean for the month was oln. 302, being oin' OOI less than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 3gr • 4, being ogre I less than the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 78 (that of Saturation being represented by 100), being I greater than the average of the preceding 22 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 540 grains. being 2 grains greater than the average of the preceding 22 years. 

CLOUDS. 
The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 6' 2. 

WIND. 
The proportions were ofN. 8, S. 4, W. 10,E. ?~ and Calm O. The greatest pressure in the month was 131b··O on the square foot on the 19th. 

RAIN. 

Fell on 10 days in the month, amounting to lin. 3, as measured in the simple cylinder gauge partly sunk below the ground; being oin'Sless than the average fall of the 
preceding 48 years. 

ELECTRICITY.-On May 1-2, the insulating lamp was not burning; 
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MONTH 

and 

DAY, 

1863· 

Phases 

of 

the 

Moon. 

'RESULTS OF ORDINARY METEOROLOGICAL OBSERVATIONS 

Q.I ~ READlNGS OF THERMOMETERS. S ;e § .;z '" • Difference ~ ~ >. 
~~I------------------------------------I ~~~ 

~ ,~.~ !=l ~ .t'~ In the Water between ~.s~ OSLER'S. ROBtN 'tiS 
_ e= ..= '" the _ ~ - 'SON'S ~ 

!:lO al c .9~ :i ~ a * of the Thames, ::;I'd a . 1------------------'--------------- ~ 
.5 't) ~ ~ bO' ~ ~'a at Greenwich, Dew Point Q) ~ ~ ~ Pressure C;.!ik ... 
'g ~ = Dry. Dew ::t.S!' ;~ ~ ble~~gf-~~:,- Temperature o:S!>.j~ l'n Ibs. ~~! ::i 

Q.I ~ ~ Point. El' ~ ~ Eo<.. and.... ~ ~ 0 Q) ,..d' 
~ ~o., ... -= ... ~ .. ~ mometers, read . ~ Q) "0 "" General Direction. on the .~:s, Co) Poe 

n !Z2'~ ~.~ ~ at 9h A.M. AIr Temperature. ~:S Q)"O fi 0 .... ~ ~ ~ 
_.~ ... ~ t"".:o' 1l.CQ Q) 8 .. next morning. ts .... ~ ... Q) square oot. III O! 0::;> 

-- ...... ~~ ~ ... ~~. 1------1,..,0 ~ ~ d = Q.I +0> s:~ '" :: .- ~ .... s: ~ .. 
A S ~ ... Q) Q) =~6i M"': I ~ ~ flO s..= d ~ g ~ ~ Mean Mean ~!Z2~ ~:=~ .g tl ean m I"': s:~ ~> -Ii "02 1: Q) ~ .; 

§ = = ~ gj Daily Daily ] = § ~~~ .1l ... ~n ; Daily i ~ e a< AMP M ~....; =.O:::l ~ Q; ~ 
Q.I~~ ... ,~ bI.J>'1=l gol~ - 0 Value. t.: ,~~~; • • • • ~!S ~~ °e::a§ ::s =:.... Value. Value. ~,.Q",..l ::::: ~ 'wi.... A a .! ::;I -< 

WIND AS DEDUCED FROM ANEMOMETERS • 

in. o o o o o o lbs, lbs. lbs, miles in, 

June 1 Full 30'081 68'1 42'1 52"4 45'9111'7 40'0 60'6 58'4 6'5 16'2 2'3 - 4'0 SE SE 
SE 

0'0 0'0 0'0 140 0'00 
0'0 0'0 0'0 41 0'00 
1'0 0'0 0'0 110 0'00 

2 De~~!!~~!S. 29'930 75'5 43'1 59'4 48'2 115'5 38'6 607 58'5 11'2 25'0 1'4 + 2'8 
.3 Perigee 29'818 84'0 46'9 66'5 53'5 124'5 38'5 61'S 59'6 13'0 26'9 6'3 + 9'7 

4 
5 
6 

10 
II 
12 

13 
14 

29'828 73'6 55'9 62'1 45'8 103'9 52'g 62'6 60'4 16'3 23'6 8'9 + 5'0 
29'728 67'1 45'4 54'3 51'8 96'5 36·i 62'6 60'4 2'5 11'8 0'8 - 2'8 
29'277 67'6 50'0 53'9 49'2 102'4 50'0 62'8 60'6 47 137 2'1 - 3'3 

29'331 64'7 49'4 56'5 507 967 44'0 62'8 60'6 5'8 11"3 2'5 - O'S 
29'399 63'S 49'2 53'6 45'6 98'2 49'0 62,g 60'6 8'0 14'4 3'4 - 3'8 
29'635 65'0 46'0 54'6 46'8100'6 407 62'8 60'6 1'8 11'1 1'5 - 2'9 

29'336 6S'3 51'0 57'0 51"3 98'0 467 62'7 60'S 57 14'4 3'0 - 0'7 
29'412 64'6 50'0 54'4 45'8 105'5 46'6 62'6 60'4 8'6 15'4 5'4 - 3'6 
29'357 63'0 41'2 51'6 45'0 91'S 47'0 617 59'5 6'6 14'8 1'5 - 6'7 

15 . De3f~~~~~ N. 

29'641 67'0 457 54'9 49'S 99'4 39'6 62'3 60'1 5'1 14'2 1'6 - 3'6 
29'864 6S'0 45'4 51'1 51"4 91"2 38'S 62'1 59'9 57 157 3'6 - 1'7 
29'842 69'0 55'3 60'1 50'5 99'5 51'4 62'1 59'9 9'6 14'6 5'5 + 1"1 

16 
17 
18 

19 
20 
21 

New 29788 66'3 50'8 57'3 54'8 83'3 50'2 627 60'5 2"5 6'3 0'0 - 2'0 
. . 29722 72'0 53'5 59'9 53'5104'8 50'3 62'S 60'6 6'4 IS'5 0'8 + 0'5 

Apogee 29'648 727 48'9 59'4 50'1 II 2'3 43'S 63'1 60'9 9'3 11'3 1'4 - 0'1 

29'420 69'5 53"7 57'3 52'2100'5 " 63'1 60'9 5'1 14'6 0'0 - 2'6 
29'651 72'0 54'3 60'3 53'6100'0 50'0 63'2 61'0 67 11'3 2'g + 0'5 
29'886 74'6 507 60'6 527112'0 44'6 63'3 61'1 1'9 ITO 1'4 + 07 

22 .. 29'891 69'8 55'1 59'7 56'1 8S'4 53'4 63'3 61'1 3'6 9'4 1'1 - 0'3 
23 In Equator 29'965 76'5 56'8 65'1 52"1 121'5 51'5 637 61'5 13'0 22'3 0'6 + 4'9 
24 First Qr. 29'910 76'4 56'4,63'1 56'8 1I5'8 56'2 657 63'5 6'3 17'7 0'4 + 27 

SE 
Calm: WSW 

NE 
WSW 

SW 

WSW 
SW 
SW 

SE 
SW 
SW 

W 
WSW 

W 

SW 
W 
SW 

E: NE 
NNE 

W 

WSW 
W 

Calm 

W 

NW:W 
SW 

WSW 

SW 
~ SW 

SW: SE 

SW 
SSE 

SE: N 

W 
""7SW 

W 

SW 
WSW 
S:E 

SW: E 
NW 

WSW 

SW "r 
NE: SE 

2'5 0'0 0'1 
6'0 0'0 o'S 

10'0 0'0 0'6 

6'0 0'0 1'0 
6'0 0'0 O'S 
2'0 0'0 0'2 

6'0 0'0 0'6 
4'0 0'0 1'0 
1'0 0'0 0'0 

2'0 0'0 0'1 
0'0 0'0 0'0 
0'00'0 0'0 

0'0 0'0 0'0 
0'0 0'0 0'0 
0'0 0'0 0'0 

0'0 0'0 0'0 
0'0 0'0 0'0 
0'0 0'0 0'0 

0'0 0'0 0'0 
0'0 0'0 0'0 
0'0 0'0 0'0 

0'00 
0'23' 
0'82 

0'08 
0'09 
0'00 

0'02 
0'01 
0'35 

0'21 
0'02 
0'00 

0'04 
0'14 
0'00 

1'46 
0'00 
0'00 

0'00 
.. 0'00 
92 0'45 

25 
26 
27 

29'964 67'8 57"8 62'0 51'5106'0 54'5 65'8 63'6 10'5 14'2 2'7 + 17 N NNW 
29'975 76'0 49'4 60'1 50'3115'2 49'0 67'1 64'9 9'8 23'4 4'2 - 0"7 N W 
29795 70'9 51'4 57"7 50'6108'0 48'1 66'9 64'6 1'1 18'9 3'6 - 3'3 SW W 

0'0 0'0 0'0 71 0'00 
0'0 0'0 0'0 247 0'02 
2'0 0'0 0'0 275 0'00 

28 29"794 69'5 41'2 51'3 49'0100'7 46'2 66'9 64"7 8'3 16'4 5'0 - 4'0 W SW 0'0 0'0 0'0 165 0'00 
29'852 72'0 4S'o 57"4 46'5110'0 46'3 67"1 64'9 10'9 187 5'2 - 4'1 WSW WSW 0'0 0'0 0'0 195 0'00 
30'068 69'2 46'7 56'9 46'0103'8 467 66'4 64'2 10'9 18'9 5'2 - 4'6 WSW WSW 0'0 0'0 0'0 172 0'00 

Means 1 

29"]27 70"' 50"' 58", 50"2 '04"'/46"; 63"5 6,"31-;'; ,6"5 3"0 ---0-'9-1----.-.~---I.---.-.-.---II-.-. -.-. -.-. 1:g~87; 

B.\110}IETER READINGS FROM EYE-OBSERYATIONS, 
The first minimum in the month was 2910 • 265 on the 6th, 

The first maximum in the month was 291n '6so on the 9th; the absolute minimum" was 29in'247 on the loth. 
The second maximum " was 291n '447 on the 11th; the third minimum "_ was 291n ' 323 on the 12th. 
The third maximum , , was 291n , 88 I on the 15th; the fourth minimum , , was 291n ' 383 on the 19th. 
The fourth maximum , , was 291n , 974 on the :::3rd; the fifth minimum , , was 291n • 89 [ on the 24th, 
The fifth maximum " was 30ln 'o06 on the 26th; the sixth minimum " was 29in'785 on the 27th, 
The highest reading took place on the 30th at midnight, and was 301n. 155, the barometer still increasing, 
The range in the month was oln. 908. 
The meau for the month was 291n , 727, being oln, 063 lower than the average of the preceding 22 years. 

TEMPERATURE OF THE AIR, 

The highest in the month was 84°' 0 on the 3rd; the lowest was 42°' 1 on th~ 1st. 
The range " was 41°'9. 
The mean , , of all the highest daily readings was 70°' I, being 0°' 9 lower than the average of the preceding 22 years. 
The mean , " of all the lowest daily readings was 50°' I, being 0°' I lower than the average of the preceding 22 years, 
'l'he mean dally range was 200 '0, being 0°'8 less than the average of the preceding 22 years. 
The mean for the month was 58°' I, being 1°' ° lower than the average of the preceding 22 years, 

ROBIN80N'S AN~MOMETER.-From June 4 to 23, this instrument was in the hands of its maker for repair. 



AT THE ROYAt OBSERVATORY, (jREENWldH, IN THE YEAn. 1863. (ccxli) 

ELECTRICITY. CLOUDS AND WEATHER. 
MONTH .. 

and 

DAY, 

1863. 

June I 
2 
3 

4 
5 
6 

7 
8 
9 

10 
II 

J2 

13 
14 
15 

16 
17 
IS 

19 
20 
21 

22 
23 
24 

'25 
26 
27 

28 
29 
30 

. A.M. 

0 
0 
0 

0 
w 
0 

m 
° : S N,sP,sps,g-cur 

0 

° 
° 
0 
0 

0 : m 

w 
m : ° W 

0 : 8 

0 : w 
W 

° 
° : w 

° w 

0 

° 0 

0 
0 
0 

HUMIDITY OF THE AIR. 
Temperature of the Dew Point. 

P.M. 

0 
0 
0 

w : ° 
° 
° -

sN,sP,g-cur, sps :0 
s : 0 

° 
° m : 0 

o:sN,sps,g-cur :sN,sps,g-cur 

° w : m 

v : m 

° : w : 0 
W : s, sps 

° : m 

° 
° 
° ... 
0 

° :sN,sP,sps,g-cur 

° 
° 0 

0 
0 
0 

A.M • 

7, ci.-cu, ci.-s, ci 
o : 0 

7, ci, ci.-s 

10, ci. -s : 4, ei, ci.- s 
8, ci, ci.-cu, ci.-s, eu.-s 

10, e.-h.-r : 10, r 

9, v, fr.-sqs 
9, ei.-eu, eu, ci.-s, cu.-s, oc.-shs 
4, ci : lo,cu,ci,ci."s,ci."cn,cu.-s 

10, ci.-s, shs.-r : 10, ci.-s 
10 : 4, ci, ci.-cu, th.-r: 9, ci.-s, ci, ci.-cu 
10, h.-r : 6, ci, ci.-s, ci.- ~u, e u.-s 

10, ei.-s : 10, ci, ci.-cu, ei.-s 
10, s1.-r : 10, ci.-cu, ci.-s 
10, ci.-eu, ci.-s : 10, ci.-s 

10, ci, ci.-s : 10, ci.-s 
10, h.-shs : 10, sl.-r 

I, ci.-s : 2, ci, eu, ei.-eu, ci.-s 

10, h.-r : 10, c.-h.-r 
10, ci.-s, ci 
4, ci, cL-s, Ii.-cl 

10, m.-r : 10, ci.-s, m.-r 
10, ei, ci.-cu, cu.·s : 3, ci, ci.-eu 
10, ci.-s : 10, ci.-s 

10, I, t : 10, ci.-s-, sl.-r 
1, ci, ci.-cu, h : 0, h 

10 : 10, s1.-r 

10, ci.-s, cu.-S 
1, Ii.-cl - : 9, ci.-cu, cu.-s, ci 
I, ci : 7, ei, ci.-cu, ci.-s 

The highest in the month was 61°' J on the 24th; and the lowest was 44°' 5 on the 4th. 
The mean " was 50°'2, being 0°'7 lower than the average of the preceding 22 years. 

P.M. 

2, ci, ci.-eu, ci.-s : 0 

-0 : ° 
3, ci,ci.-cu,ci.·s : 8,ci,ei.-s,ci.-eu,eu.-s : I o,ei.-s,c u.-s 

8,ei,ei.-s,ei.-eu,h 
10, ci.-s, h.-r 

: 10, ei.-s : 0 

: 10, c.-h.-r 
5, ci, ei.-eu, ei.-s : 10, oc.-shs : 3, ci, ci.-s, m 

lo,ci.-cu,ci.-s,eu.-s,oe.-shs: 10, ci.-s, eu.-s 
3,cu,ci,ci.-s,cu.-s,h.-shs : 9, v : 0 

g,ei,eu,ei.-s,sl.-r : 3,eu.-s,ci.-eu,ei: 7, s, ci.-s 

10, ci.-s : g,ci.-cu,ci.-s,ci: 10, w, li.-shs 
q) cu_··s, ei.-s, ci.-cu, ci : 10, sl.-r 

10, cu,ci,ci.-s, cu.-s, h.-r, t: 10, ci.-s, shs.-r 

9,ei.-cu,ci.-s,eu.-s,ci: 10, h.-r : 10, h.-r 
10, oc.-shs : I, ci.-s, ci.-cu, ci 
10, ci.-s, ei.-eu : 10, ci.-s : 3, li.-cl 

10, ei.-s, cu.-s, shs.-r : 10, th.--r 
lo,ci.-cu,ei.-s,ci : 3, cu, ci.-eu, ei : 

5,ci,ci.-eu,ei.-s,cu.-s : lo,li.-cl,sl.-r: 

10, ci.-cu, sl.-r : 7,cu,ci.-cu,shs.-r : 
10, ci, ci.-cu, ci.-s : 0, h 
3, ei : 10, ei.-s 

2, ei, ei.-s 
5, ei, ci.-s 

lo,ei.-s,cu.-s 

10. ci.-s : 8~ s, ci.- s, li.-cl 
2, ci, ci.-cu, ci.-s : 10, ci.-s 

6, ci, ci.-cu, cu, ci.-s : 9, ci, ci..s, cu.-s : JO, ci.-s, t.-s, I, t, h.-r 

2, ci, ci.-eu, h : 9Jcu.-s,ci.-eu~ei,h : 2, ci.-eu, ci 
4,ci,cu,ci.-cu : Io,ci.-s,ci.-cu,ci : lo,ci.-cu,ci.-s,s,oc-r 

10, sl.-r : 4,ei.-cu,cu.-s,ci: 0 

9, ci, ci.-cu, ci.-s, cu.-s : 
6, cu.-s, ci.-eu, ci : 

10, ci.-s, ci, ci.-cu : 

8, ci.-eu, ci.-s, cu.-s 
I, ci.-s, li.-shs 

o 

Elastic Force of Vapoul'.-The mean for the month was oln. 364 being 01n'009 less than the average ofthe preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 4gr' I, beingogr· 1 less than the average of the preceding 22 years. 
Degree of Humidil!/.-The mean for the month was 75 (t.hat of Saturation being represented by 100), being the same as the average of the preceding 22 years. 
Weight ofa Cubic Foot of Air.-The mean for the month was 531 grains, being the same as the average of the preceding 22 years. 

CLOUDS. 

The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 7' 2. 
WIND. _ 

The proportions were ofN. 4, S. 8, W. 14, E. 4. and Calm o. The greatest pressure in the month was I01bs·O on the square foot on the 6th. 
RAIN. 

Fell on 14 days in the month, amounting to 31n
' 9, as measured in the simple cylinder gauge partly sunk below the ground; being 21n ·O greater than the average fall'of the 

preceding 48 years. , 
ELECTRICITY. 

On June 7, the insulating lamp was not burning. 

GBEE~ICH OBSERVATIONS, 1863. Hh 



( ccxlii) 

MONTH 
and 

DAY, 

1863, 

July I 

2 

3 

Phases 

of 

the 

Moon, 

Full ; 
Perigee. 

RESULTS OF ORDINARY METEOROLOGICAL OBSERVATIONS 

.:S f READINGS OF THERMOMETERS, ill ~ § WIND AS DEDUCED FROM ANEMOMETERS, 

rO""; 1---------,---,--------1 Difference ~):i;l ~ 
<s S·~ ~ l. of il In the Water between ~ <Il A OSLER'S. ROBIN ~ .~ ~ ~ Sl, .t' ~ ~ ~ a:> • SOli'S. -g 
bl)rO .g -..... of the Thames, the -~ El .,. 

-.S ~ f:: ~E-I);1 ~s at Greenwich, Dew Point ):i;l"g os.,j f:: 
rO Q),Q D Dew ~ ~~ ~ .. a

o 
toO by S.e1f-Regis- Temperature ~ = ': ~ Pressure ~~ V' ~ ~ r~ ry, ...... t Th ... ~ co 'lb =< ','. ~ ~ _ 1"'"1 Point, \:r~ c:T> .. e,!! m;~~ters ::~ and -= =~~ In s, ~ ~ 

~ ~ON ~ ~!~ i ~ i at 9h A:M, Air Temperature, ~ ~ "O~ General Direction, on the .~.s] f '-- '"' ~ ~= }1!!¥~ t . ~.= Q)~ square foot, ~.... '0: :oS Q) ,.d a:> '""' ~ " nex mommg, ~;:: ~ Cl.l ~ ~ i S 
~-aJS ;~~ .s'5~ 1-----I·-.....,..I---'""'--I'O~1i~I---------------I---r-......,..--I"Od~ 'r::! 

~ ~ ~' Mean Mean :Jj~ =Ei:i M': ~ ~ ~ ~ ~ .... <Il..c;l .... '"' _ ~ ~ '" d o~" ~ -e ean rn -= ... pI;:' _ o.,j ~ S Q ,., 
E c:<S ~ ~ _ D 'I D 'J a:> .e .. p:: Q.l W Dally ~ , ~ = d < AMP M ... ~ s:I.o = Q) oj .... 
Q) ~ ~ ':., ~ al y al Y ,.d 0 ~~6i .= ; .... Q) i e'g !i3 ~ ;::: , • ' , = i !B 0 

0 ~ Q) 

~ ::a..s Value. Value. :~S !Jl~ iE ..s Value, I c'5 ~ i:S ~.e ~ ~ :a~~):i;l § 

in. ° ° ° ° ° ° ° 
30'095 72'9 45'S 60'2 49'1111'0 " 66'4 64'2 11'1 21'4 6,6 - 1'3 
29'860 72'0 55'1 61'4 53'7103-5 47'9 66'4 64'2 7'7 18'4 4'9 0'0 
3(-"028 74'2 52'6 62'2 51'2 96'6 49'7 65'5 64'3 11'0 18'5 4'0 + 0'8 

Calm: S 
WSW 

,\V: NW 

SW: SSE 
WSW 

NW:N 

lbs, lbs. lbs, miles, In. 

0'0 0'0 0'0 206 0'00 
6'0 0'0 0'3 328 0'00 
0'0 0'0 0'0124 0'00 

4- ' , 30'1 I I 72'5 50'9 60'4 51'0107'2 ,,66'8 64'6 9'4 17'6 1'4 - 1'1 
5 InEquator 30'150 76'6 52'3 62'8 52'1 99'0 43'8 66'8 64'6 10'7 22'4 2'8 + 1'2 
6 , , 30'083 77'6 52'5 64'1 55'1 117'0 44'6 67'0 64'8 9'0 21'4 3'4 + 2'4 

NNE 
NE 
SE 

NE 
NE:E 

SE: SW 

0'0 0'0 0'0 5g 0'00 
0'0 0'0 0'0 106 0'00 
1'0 0'0 0'0 154 0'00 

7 Last Qr, 29'890 82'5 53'1 68'3 59'0120'0 44'2 67'1 64'9 9'3 21'6 4'0 + 6'5 
8 " 30'034 73'7 52'1 62'3 55'6109'8 43'1 67'6 65'4 6'7 16'6 4'4 + 0,6 
9 ' , 30'083 8 I '0 54'7 65'7 54'9 121'6 45'5 68'6 66'4 10'8 24'S 2'8 + 4'2 

10 
II 

13 
14 
15 

16 
17 
18 

Apogee; 
New, 

30'198 83'5 51'1 66'4 51'0124'0 50'4 69'0 66'8 15'4 32'6 3'6 + 4'9 
30'212 79'8 51'2 65'3 55'1 115'0 42'3 69'7 67"5 10'2 23'8 6'5 + 3'7 
30'186 83'9 51'4 66'9 53'9124'5 44'0 70'1 67'9 13'0 29'3 5'0 + 5'2 

30'288 75'0 56'0 62'6 52'1 101'0 53'2 70'1 67'9 10'5 22'8 4'0 + 0'8 
30'197 78'5 46'0 62'3 52'7110'6 37'7 70'2 68'0 9'6 25'0 1'1 + 0,6 
30'018 86'0 48'9 66'8 55'6 II 6'3 39'6 70'2 68'0 11'2 28'8 0'6 + 5'1 

30'038 61'3 52'7 58'8 46'9 94'0 45'4 70'0 67'8 11'9 11'5 5'1 - 2'9 
29'81] 73'8 42'5 56'5 47'9 ]09'7 " 69'9 67'7 8'6 21'8 5'9 - 5'2 
29'665 65'5 44'8 53'] 42'8 94'0 40'2 68'8 66'6 10'3 18'8 1'3 - 8'6 

19 " 29'786 74'0 38'7 57'0 44'6108'0 28'4 68'1 65'9 12'4 27'9 8'4 - 4'7 
20 InEquatol 29'626 70'8 48'1 57'1 46'4 115'0 40'0 67'1 64'9 10'7 23'8 2'9 - 4'5 
2 I , , 29'568 64'6 46'6 55'6 55'0 70'3 36'2 67'0 64'8 0'6 5'5 0'0 - 5'9 

22 ,. 29'441 67'S 54'3 58'0 53'9 94'2 48'S 66'1 63'9 4'1 11'4 0'8 - 3'5 
23 First Qr, 29'73870'548'158'949'6112'2 41'0 65'3 63'1 9'3 19'3 1'8 - 2'6 
24 " 29'944 67'7 44'1 56'1 48'5 95'0 33'6 64'9 62'7 7'6 17'6 1'3 - 5'5 

2 7 Dec~[::S::~ S. 

28 
29 
30 

31 

Perigee; 
Full. 

29'791 61'8 51'1 58'1 54'3 93'8 44'7 64'6 62'4 3'8 10'3 1'0 - 3'7 
30'008 69'7 46'0 54'5 47'1 99'8 31'0 64'3 62'1 1'4 16'7 2'5 - 1'6 
30'029 75'0 45'8 60'0 51'7100'0 3T2 64'6 62'4 8'3 20'7 2'4 - 2'3 

29'893 78'0 41'2 62'6 54'6120'0 40'0 64'8 62'6 8'0 22'8 J'4 + 0'1 
29'864 77'4 50'5 63'7 56'7106'0 40'0 64'8 62'6 TO 21'3 1'9 + 1'2 
30'059 73'1 52'4 61'3 50'9 114'0 4To 65'5 63'3 10'4 22'5 0'0 - 1'2 

30'111 69'6 44'] 56'7 49'5 115'0 34'0 65'6 63'4 1'2 19'6 2'2 - 5'8 

SW 
WSW 
NNE 

Calm: NE 
NE 

Calm 

NE 
Calm 
Calm 

NE 
SW 

W:NW 

SW 
NW 
SW 

SW 
SW 
W 

WSW 
N 

SW 

S 
Calm 
NE 

E 

W 
NW 

NNE: SE 

NE: SE 
SE 

NE: ESE 

NE: ESE 
Calm 

N 

NE: SE 
N~T 

NW:N 

SW 
Calm 

S: SW 

W 
W:NNW 

W 

NW:NE 
N: Calm 

S 

SW 
N: NE 

NE: ESE 

SE 

1'0 0'0 0'0 218 0'00 
0'0 0'0 0'0 130 0'00 
0'0 0'0 0'0 61 0'00 

0'0 0'0 0'0 87 0'00 
0'0 0'0 0'0 47 0'00 
0'0 0'0 0'0 104 0'00 

0'0 0'0 0'0 74 0'00 
0'0 0'0 0'0 6 I 0'00 
0'0 0'0 0'0 130 0'00 

0'0 0'0 0'0 I 18 0'00 
0'0 0'0 0'0 264 0'00 
2'0 0'0 0'0 167 0'00 

0'0 0'0 0'0 166 0'00 
0'0 0'0 0'0 96 0'00 
2'0 0'0 0'0 238 0'42 

TO 0'0 0'6 287 0'33 
2'0 0'0 0'3 237 0'00 
J '0 0'0 0'0 264 0'00 

2'5 0'0 0'1 
0'0 0'0 0'0 
0'0 0'00'0 

168 0'13 
go 0'00 
72 0'00 

0'0 0'0 0'0 85 0'00 
1"5 C'O 0'0 144 0'00 
0'0 0'0 0'0 113 0'00 

2 '0 0'0 "'2 180 0'00 
____ ----1---- __ -_ --_____ -__ -- -- ------1----1'-----,---1---------(-- -- - ----

Sum Sum 

Means 29'961 74'3 49'4 60'8 51'7107'2 42'1 67 2 65'0 9'1 20'7 3'0 - 0'9 ,,/., " 4578 0'88 

month was 291D ' 837 on the 2nd. 
, , was 2910'87° on the 7th, 
" was 301n, 191 on the 11th, 
, , was 291n ' 968 on the 15th, 
" was 291n , 619 on the 18th. 
" was 291n • 606 on the 20th, 
" was 29,0, 320 on the 22nd, 
, , WR8 291D ' 772 on the 2Sth, 
" was 291n '845 on the 29th, 

BAROMETER READINGS FROM EYE-OBSERVATIONS, 
The first maximum in the month was 30in, 168 on the 1St j the first minimum in the 
The second maximum " was 3°10, 16S on the Sth; the second minimum 
The third maximum , , was 30ln, 236 on the I I th; the third minimum 
The a~solute ~aximum " was 30ln, 30S on the J 3th; the fourth minimum 
The ~tth maxI~um , , was 30ln, 0S3 on the 16th; the fifth minimum 
The SIxth maxlm~m , , was 291n , 832 on the 19th; the sixth minimum 
The s~venth ma~lmum " was 29iD'638 on the 21st j the absolute minimum 
The e~ghth ma~Imum " was 291n '970 on the 24th; the eighth minimum 
The nmth max.Imum " was 30in 'OS7 on the 27th ; the ninth minimum 
The tenth ~axlmum " was 30in, 143 on the 31st, 
The range lD the month was 01D'98S, 
The mean for the month was 291n '961, being OlD. 167 higher than the average of the preceding 22 years, 

TEMPERATURE OF THE AIR, 'I' 

The highest in the month was 86°'0 on the Isth;the lowest was 38°°7 on the 19th, 
The range " was 47°' 3, < -

The mean , , of all the highest daily readings was 740' 3, being 0°' 7 higher than the average of the preceding 22 years, 
The mean " of all the lowest daily readings was 49°' 4, being 3°' 7 lower than the average of the preceding 22 years. 
The mean daily range was 24°'9,'being 4°'4 greater than the average of the preceding 22 years, 
The mean for the month was 60°' 8, being 0°' 9 lower than the average of the preceding 22 years, 
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AT THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1863. ~ccxliij) 

ELECTRICITY. CLOUDS AND WEATHER. 
MONTH 

and 

DAY, 

1863. 

July I 

2 

.3 

4-
5 
6 

7 
8 
9 

10 

II 

12 

1.3 
14-
15 

16 
17 
18 

19 
20 
21 

22 

2.3 

24-

25 
26 
27 

28 
29 
.30 

o 

m 

o 

o 

m 

o 
m 
w 

A.M. 

o 
o 

s 

: w 
w 
: w 

w 
o 
: w 

w 

o 

w 

w 
o 
o 

o 
wP,wN 

w 
m 

w 
o 

o 

o 
o 

o 

o 

o 
w 

m 
w 

: w 
m 
o 

o 

v 

w 
v 

HUMIDITY OF THE AIR. 

Temperature of the Dew Point. 

P.M. 

o : w 
o : 
w : 

w 
o 
w 

o : 
o ; m 
o : 

o 

w 
w 
w 

o 
mN 
sN 

w 

w 

o 
o 
o 

s, sps : 
o 

o : 

m 

o 
o : 

w 

o 
o 

w 
w 

: 0 

w 
o 

o 
w 
m 

o 
o 
o 

10 

0, h 
o 

m 5, ei, ci.-cu 
: 0 0 
m 10, v 

w 

o 
o 
o 

w 
o 
o 

o 

w 

o 

o 
I, ci, h 
o 

10 

0, h 
0, h, £ 

0, h 
6, ci.-cu, ei, ci.-s 
5, ci, ei.-eu, ci.- s 

o,h 
10 

10, ei, ei.-s, ei.-eu, h 

10 

o 
o 

10, ci.-eu, ei.-s, eu.-s 
10, V 

o 

A.M. 

: I, ci.-cu, ci.-s, ei 
: 10, ell, ci, ci.-cu, ci.-s 
: 8, CU.-8, ci •• cn, ci .... s, h 

: 10, ci.-s 

: I, ci.-eu . 

: 4, ci, ci.-s 
: 10, ci.-s 
: 0 

: 0 

: 8, ci, ci.-s, ci.-ell 

: 10, ci.-s 
: 0, h 
: 0, h 

: 10, ci .• s, cu.-s 
: 10, ci.-s 
; 10, ei.-s 

: 8, ci, ci.-s, ci.-cu, h 
: 10, th.-r 

: 10, ci.-s, ci.-cu, h.-r 
: 5, ci.-s, ei, ei.-eu 
: 2, ci, ci.-cu, h 

: 10, ci, ei.-eu 

: 0, h 

m 8, ei, ei.-s : 9, ci.-s, ei, h 
o 10, ci, ci.-cu, cu.-s, ci.-s, h 

7, ci.-eu, ei.-s : 8, ci .• eu, eu : 0, h 

m o : .3, cu.-s, ci.-eu, ci 

The highest in the month was 61°' 5 on the 7th ; and the lowest was 42°' 2 on the (8th. 
The mean " was 51°' 7, being 2°' J lower than the ave~e of the preceding 22 years. 

.3, ei, ci.-s, ci.-cu 
5, ci.-eu, ci, eu 
9, ei.-eu, ci.-s, oj 

9, v, ci.-s, ci, ci.-eu 
5, cu.-s, s, h 
o 

o 

P.M. 

: 0 

: 0 

: 10, ci.-cu, ci.-s, s, v 

: 10, ci.-eu 
: 0 

: 0 

: 10 

9, ci.-cu, ci.-s, ci: ), ci 
5, ci, ci.-cu, ei.-s, eu.-s : 

: 10, V 

.3, ci, s, li.-el 

o : 
5, ci.-cu, ci.-s, ei : 
.3, ei, ci.-cu 

10, ci.-s 
0, h 

2, ci, ci.-cu, eu.-s: 0 

9, ci.-s, ci.-eu: I, Ii.eel 
: 0 

: 10, li.-cl 
: 0, h 

0, h : 0, h ; 2, ci.-s, ei, h 

10, ci.-s, ci.-eu, cu.-s :.3, ci.-s, li.-el 
10, ei.-s : 6, ei.-eu, cu.-s, ci, h : 0, h 
10, Ci.-B, sl.-r : 4, ci.-eu, ci, h : 0 

I, ci.-cu, cu.-s 
10, ei, ei.-eu, ei.-s, h 
10, h.-r 

: 10 

: 7, s, ci, li.-cl 
: 10, c.-h.-r 

10, h.-sqs : 10, v, ci.-s : v, li.-cl 
8, eu.-s, ei, eu : 5, ei, ci.-eu : 2, ci.-eu, ei.-s 

10, ei.-eu, ei.-s, cu.-s, ei: 0 

10, ci.-s, oe.-r 
10 

I, ci, ci.-eu 

: 10, h.-r 
: 0 

: 8, ci.-s, ci.-eu: 0, IDS 

I, eu.-s : 0 : 0, b, ms 
7, cu, ci.-eu, cu-s, h : 8, ei.-s, ei: 10, ci.-s 
5, ei.-eu, ei.-s, ei : 0 

I, ei.-eu, ci, ci.-s, eu.-s ; 4-, ci, ei.-s: 0 

Elastic· Force of Vapour.-The mean for the month was OiD' 384, being oin· 03z less than ,the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 4gr • 3, being ogre 3, less than the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 7 2 (that of Saturation being represented by 100), being 4 less than the average of the preceding :I 2 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 532 grains, being 4 grains greater than the a.verage of the preceding 22 years. 

GLOUD8. 
The mean amount for the month, a clear sky being represented by 0 and a. cloudy sky by 10, was 5' O. 

WIND. • 
The proportions were ofN. 8, S. 6, W. 8, E. 6, and Calm 3. The greatest pressure in the month was 7Ib,'O on the square foot on the 2znd. 

RAIN. 
Fell on 3 days in the month, amounting to Oi·· 9, as measured in the simple cylinder gauge partly sunk below the ground j being I I11 ·S less than the average fall of the 

preceding 48 years • 

Hh2 



(ccxliv) RESULTS OF ORDINARY METEOROLOGICAL OBSERVATIONS 

READINGS OF THERMOMETERS, ~~§ WIND A.S DEDUCED FRO~ ANEMOMETERS. 

MONTH 

and 

DAY, 

1863, 

PhasEs 

of 

the 

Moon. 

Difference 8 ~ 1;> 

In the Water between ~:&~ 
of the Thames, the ~ "d ~ , 
at Greenwich, Dew Point Q) ~ OIl f 
ble~~lgf-~h~~~- Temperature ~ ~~ ~ 
mometers read and ;::1 A"" ?-I 

at 9h A.M, Air Temperature, ~ ~ 't ~ 
next morning, ~ ... ~ 't 
_____ 1---.-----,---1 ~ 't E ~ 

1£ 
Q) 

Mean 
Daily ~ 
Value, ~ 

~~~~ 
...... Po> 

~e~< 
~~E-t~ 
A 

Aug,l ., ~~'931 7; .. 1 4;'3 6:'4 5:'3!1 1;'0 4:'5 6;'6 6~'4 ;'J 2:'J I'~ - :'1 
2 In Equator 29'863 80'8 54'1 64'8 58'2 115'5 44'3 65'7 63'5 6'6 13'6 0'0 + 2'5 
.3 ., 29'866 82'g 55'7 64'1 57'4 99'3 47'9 65'8 63'6 6'7 11'9 1'3 + 1'9 

4 . . 29'741 75'8 54'7 64'2 58'311 1'7 41 '2 66'1 63'9 5'9 14'9 0'0 + 2' I 
5 .. 29'730 74'3 56'2 62'6 55'8 94'0 51'9 66'1 63'9 6'8 19'9 1'3 + 0'6 
6 Last Qr, 29'784 72'5 57'7 62'4 57'8 99'0 52'2 66'6 64'4 4'6 12'4 0'4 + 0'4 

7 
8 
9 ()ec~~~~}~~t:-<. 

10 
II Apogee 
12 

New 

1 6 In Equator 
17 .. 
18 .• 

19 
20 
21 

22 First Qr, 
2 3 De~lr~:~;~l~ S. 
24 .. 

25 
26 
27 Perigee 

28 Full 
29 In Equator 
30 

29'922 80'0 60'8/68'6 627111'0 54'0 .' .' 5'9 16'5 3'2 + 6·6 
29'950 80'0 62'7 68'4 61'7113'0 57'5 " .. 6'7 17'2 2'7 + 6'4 
29'967 84'9 56'3 67'6 62'2 1 15'2 47'0 67'8 65'6 5'4 13'6 0'0 + 5'7 

29'9 17 83'21 60'0 68'8,60'5 I 17'7 
29'864 79'0 57'5 66'3 1 53'3' 117'0 
29'89 8 75'115001 6[0914807111 TO 

29'7 83 77'9 50'9: 63'4: 53' 1 11 15'0 
29'852 73'1155'5163'2: 52'9',Ioq'5 
29'677 8 I '0 53'7166'4 55'31 II 6'2 

29'669 76'01 58'5! 66'2 53'91 115'0 
29'564 74'0 52' 1159'6 47'71112 '8 
290674 6S08 49021S60s 4T2 9800 

29'663 62'0 51'3153'6 48'9 83'3 
29'844 63'3 50'5155'3 45'7 92'8 
29'987 66'0 46'0 55'8!46'2 90'2 

29'907 7 1'2 150'1 59'S 53'9 101 '0 

29'779 74'6' 55'9 63'71 52'81 II 1 '5 
29"7[7 720915305 s90sisooto600 

290424 70001 5003! 5901 500410800 
29'.333 64'2 51'1 57'1 54'0 94'0 
290278 6902)550416003 5504 9To 

29'498 72'8151'0' 61'0 52'6 110'3 
29'619 71'0,51'3 59'3 52'6 II 1'5 
29'718 72'1 50'1 60',1 49'1 109'0 

5 I '5 68'6 66'4 8'3 2 1'4 3'4 + 7'0 
48'4 69'1 66'9 13'0 24'5 5'1 + 4'6 
41'3 68'6 66'4 13'2 23'1 6'1 + 0'3 

41'5 68'9 66'7 10'3 20'6 4'8 + 1'9 
46'2 68'9 66'7 10'3 19'1 1'2 + 1'7 
49'8 69' J 66'9 11'1 22'8 0'0 + 5'0 

50'0 67'6 65'4 12'3 19'8 4'9 + 4'8 
47' I 68' 1 65'9 11'9 23'9 4'4 - 1'7 
47'5 67'6 65'4 9'3 14'4 4'2 - 4'6 

42'5 66'6 64'4 4'7 9'8 0'5 - 7'3 
44'5 65'9 63'7 9'6 15'0 4'8 - 5'5 
3j'2 65'6 63'4 9'6 16'9 1'1 - 4'8 

42'3 65'6 63'4 5'6 13'5 3,6 - 0'9 
46'8 65'9 637 10'9 18'7 0'4 + 3'4 
52'5 66'1 63'9 9'1 17'6 2'2 - o'S 

42'6 64'6 62'4 8'7 17'1 2'0 - 1'1 
'. 65'6 63'4 3'1 8'7 1'2 - 2'8 

53'2 64'9 62'7 4'9 12'4 1'3 + 0'6 

44'3 65'6 63'4 8'4 18'4 1'2 + 1'4 
45'2 65'1 62'4 6'7 15'7 1'2 - 0'1 
40'7 65'8 63'6 11'2 19'8 2'0 + 1'2 

OSLER'S. 

General Direction, 

A.M. 

SE 
E 

SlV 

SW 
'VSW 
SW 

SW 
sW 
SlV 

'VS'V 
SW 
NE 

SE 
NE 
SW 

S\V 
SW 
\V 

1V 
NN'V 

N 

SW 
SW 
SW 

SSW 
SW 
SW 

P.M. 

E 
SW 
SW 

'VSlY 
SW 
SW 

S'V 
S\V 
SlV 

SlV 
\V: N 

NE: ESE 

ENE 
E: S1V 

SW 

SW 
W 

NlV 

SW: NW 
NNW 
NW 

SW 
SW 
SW 

SW 
S 

SW 

SS'Y SW: Calm 
S\V S\V 
S\V S1,y: SE 

Pressure 
in lbs, 
on the 

square foot, 

Ibs, Ibs, Il.Is, miles, in, 

2'0 0'0 0;3 195 0'00 
2'0 0'0 0'2 182 0'00 
3'5 0'0 0'4 281 0'00 

4'0 0'0 0'7 244 0'06 
2'0 0'0 0' I 250 0'00 
3'5 0'0 0'8 339 0'13 

0'0 0'0 0'0 275 0'00 
0'0 0'0 0'0 247 0'00 
0'0 0'0 0'0 191 0'00 

0'0 0'0 0'0 263 0'00 
1'0 . 0'0 0'0 194 0'00 
0'0 0'0 0'0 I 18 0'00 

0'0 0'0 0'0 203 0'00 
3'0 0'0 . 0'3 2 I 8 0'00 
6'0 0'0 0'6 36 I 0'00 

5'0 0'0 o'g 316 0'00 
5'0 0'0 0'3 304 0'10 
4'0 0'0 0'8 297 0'02 

5'0 0'0 0'3 310 0'17 
4'0 0'0 0'5 262 0'01 
1 '0 0'0 0'0 165 0'00 

0'0 0'0 0'0 195 0'00 
5'0 0'0 0'8 3 i 7 0'02 
2'0 0'0 0'1 266 0'00 

5'0 0'0 0'6 326 0'40 
1'5 0'0 0'0 235 0'24 
5'0 0'0 0'5 250 0'29 

0'0 0'0 0'0 187 0'08 
1'0 0'0 0'1 157 0'26 
1'0 0'0 0'0 244 0'00 

31 ,. 29'655 68'4 55'0 59'6 49'9100'0 49'1 65'6 63'4 9'7 14'4 4'8 + 0'6 S WSW 6'0 0'0 I'v 306 0'05 

-M-ea-n-s --. -. - ~ -7-
3

'-8 -53-'7 -6-1 '-9 -53-'6 -10-6-'5- -4-6-'7- -66-'-6 -64-'-4 -8-'3- -1-7'-1 -2-'3- -+-0-'-9 ---.' .--.--_1---.-.' -. -'--!-.-, - - 7lrg8 IS~83 

BAROMETER READINGS FROM EYE -OBSERVATIONS, 
The first minimnm in the month was 291n , 707 on the 4th, 

The first maximum in the month was 291n , 995 on the 9th ; the second minimum , , was 291n , 845 on the 11th. 
The second maximum , , was 291n , 938 on the J 2th ; the third minimum- " was 291n , 761 on the 13th, 
The third maximum , , was 291n . 889 on the 14th ; the fourth minimum , , was 291n , 546 on the J 7th, 
The fourth maximum " was 291n , 766 on the 19th ; the fifth minimum , , was 291n .. 597 on the 19th, 
The absolute maximum " was 30in '018 on the 21St; the sixth minimum " was 291n'298 on the 25th, 
The sixth maximum , , was 291n , 383 on the 26th; the absolute minimum " was 291n , 234 on the 27th, 
The sevent~ maximum " was 291n , 739 on the 30th ; the eighth minimum " was 29m

, 539 on the 31st, 
The range lD the month was oln, 784, 
The mean for the month was 291n • 744, being oln. 047 lower than the average of the preceding 22 years. 

TEMPERATURE OF THE AIR, --_. 

The highest in the month was 84°'9 on the 9th ; the lowest was 46°'0 on the 2IEt; and the range in the month was 38°'9, 
The mean , , of all the highest daily readings was 73°' 8, being 1°' 0 highe1' than the average of the preceding 22 years, 
The mean , ' , of all the lowest daily readings was 53°' 7, being 0°' 4 higher than the average of the preceding 22 years. 
The mean dally range was 20°' I, being 0°'6 greater than the average of the preceding 22 years, 
The mean flolr the month was 6 I 0. 9, being 0° '6 higher than the average of the preceding 22 years, 



A.T THE ROYAL OBSERVA.TORY, GREENWICH, IN THE YEAR 1868. (ccxlv) 

MONTH 

and 

DAY, 

1863. 

Aug. I 

2 
.3 

4-
5 
6 

7 
8 
9 

10 
II 

12 

1.3 
14 
15 

16 
17 
18 

19 
20 
21 

22 

2.3 
24 

25 
26 
27 

28 
29 
3o 

W 

° 

° 

w. 
m 

w 
s 

w 

° 

ELECTRICITY. 

A.M. P.M. 

W 0 : w 
W w 
0 0 : w 

: ° ° : w 
: m m : ° 
0 0 : m 

: W ° : w 

° ° : w 
m w : ° 
: ° W 

: w w : 0 

0 w : ° : w 

w w 

° 0 

° ° : m 

0 ° : ° 0 

: ° w : m 

: w sN,sP,sps,g.-cur : w 

0 ° : w 

0 ° 
0 ° : w 
0 ° 
: mN sN, sP;sps, g.-cur: ° : s 
0 0 

° ° 
0 w : . s, sps 

° ° : m 
w 0 

CLOUDS AND WEATHER. 

A.M. 

6, ci, Ii.-cl : 9, ci.-s 
7, ci, ci.-cu, v, t, I 

10, : 10, s1.-r 

v, li.~cl : 10 : 4, ci.-cu, ci, ci.-s,cu.-s 
10, ci.-cu, ci.-s 
10, h.-r : 10, r 

9, cu.-s, ci.-Cll : 10, cU.-s 
10, cu.-s : 10, cu.-s, ci.-s, ci 
10, cu.-s 

° : 8, cu.-s, ci.-cu, ci 
10, cu.-s, ci.· eu : 8, ci.-cu, cu.-s 

8, ci, ci.-cu 

° : 9, ci.-cu, cu.-s 
10, cu, cu.-s 

2, ci, li.-cl : 9, ci.-s, ci.-cu 

° : 9, cu, Cu.-s, s 
2, ci.-cu,ci.-R,ci,li.-cl : 10, eu, ci.-s, sl.-r 
9, ci.-s, H.-cl : 6, ci.-cu, ci, th.-r 

10, ci.-s, ci.-cu : 10, shs.-r 
10, 1 : I,ei,ci.-cu,ci.-s : 7,cu,ci.-cu,ci,sl."r 
0, h 4, ci.:'s, ci, h 

10, CU.-S, s1.-r 
10, sl.-r : 9, ci.:cu, ci.-s 
10, ci.-s, cU.-S : 10, ('.i.-s, th.-r 

9, ci, ci.-cu, cu.-s, ci.-s, s1.-1' 

° : 10, ci.-s, ci.-eu 
10, ci.-s, cu.-s : 10, h.-r, ci.-s, cU.-S 

5, ci, ci.-s, Ii.-eI .. 5, cu, ci.-cu 
10 : I, Ii.-cI : .3, cu.-e, ci.-cu, ci 

I, cu, CU.-8, s1.-r 

P.M. 

.3, ci : 8, ci : 2, ci, ci.-s 
: 8, ci.-s 6, ci, ci.-cu 

10, cu.-s, ci.-s : 4, ci.-s, li.-cI 

10, cu.-s, ci. -cu, ci.-s : 10, r 
10, ci.-s : 5, cLcu, cit ci.-s : 2, ci, ci.-cu 
10, ci.-s, cu.-s : 10, ci.-s, cu.-s 

10, cu.-s, ci.·s, ci.-Cll ! 2, ci.-s, ci 
10, cu.-s, ci.-s :.3, ci.-cu, ci : .3, ci, ci.-s 

I, cu.-s, ci.-eu, ci : 0, ms 

7, ci.-cu, ci : 4, ci, ci.-ell : 0, rns 
6, eu, ci.-cu, ci 
4, ci.-cu, h, ci 

: 7, ci.-en, cu.-s, m 
: 9, ell, cu.-s, ci : 2,ci,ci.-s,mE 

6, ci, cu, ci.-cu ~ 7, ci.-s, li.-cl 
7, ci, ci.-eu, ci.-s, 11 : 0 

7, v,ci, cu,ci.-cu,cu.-s: 2, ci, eu, Ii.-cl : ° 
9, ell, CU.-S, S : 5, s, ci.-s, li.-cl 
5, CU, ci.-cu, ci : 9, cu, cu.-s, h.-shs : ° 

lo,ci.-s,cu.-s,cu,oc.-shs : 10, s, ci.-s, s1.~r 

10, oc.-shs : 5, ci.-cu, Ii.-cl : 10, s1.-1', I 
10, cL-s, ci.-cu, cU.-S : ° 

9, ci, ci.-cu, h : 10 

10 : 
8, ci.-cu, ci. ci.-s 

10, ci.-s, cu.-s, ci 

I, li.-cI, h 
: 10, ci.-s 

: ° 
: 8,ci.-cu,CU."E 

9, cu.-s, ci.-eu, ci : 10, t.-s, I, t, h.-r 
10, h,,-r : 10, oc.-shs 
8,ci,ci.-cll,cu.-s,Ii.-shs: 10, h.-r 

6, cu, ci.-cu : 6, cu, d.-cu : 9,s,ci.-s,t,l,h.-r 
7, cu.-s, ci.-cu, ci : ° 
6, cu, ci.-cu, cu.-s, ci : 10 

31 w : ° wN :sN,sP,sps,g.-cur: w Io,oc.-r : 10, ci, ci.-s : 8,ci,ci.-cu,fr.-shs 5,ci,ci.-cu,cU,CU.-S,st.-W: IO,CU.-S,oc.-shs : 0 

HUMIDITY OF THE AIR. 

Temperature of the Dew Point. 
The highest in the month was 64°'9 on the 9th ; and the lowest was 44°' 8 on the 19th. 
The mean " was 53°'6, being 0°' 5 lower than the average of the preceding 22 years. 

Elastic Force of Vapour.-The mean for the month was 010. 412, being 010 '010 less than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot oj Air.-The mean for the month was41t'· 5, being ogre 2 less than the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 74 (that of Saturation being represented by 100), being 3 less than the average of the preceding 22 years. 
Weight oja Cubic Foot of Air.-The mean for the month was 52 7 grains, being 2 grains less than the average of the preceding 22 years. 

CLOUDS. 

The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 7' 0. 

WIND. 

The proportions were orNe 2, S. II, W. 14, E. 3, and Calm I. The greatest pressure in the month was 61bs ·O on the square foot on the 15th and 31st. 

RAIN. 

Fell on 13 days in the month, amounting to I In. 8 as measured in the simple cylinder gauge partly sunk below the ground; being oln. 6 less than the average fall of the 
preceding 48 years. 

ELECTRICITY. -On August '"0, the insulating lamp was not burning. 



(ccxlvi) RESULTS OF ORDINARVMETEOROLOGICAL OBSERVATIONS 

READINGS OF THERMOMETERS, WIND AS DEDUCED FROM ANEMOMETERS, 

MONTH 

and 

DAY, 

J863, 

Sept,l 
2 

.3 

Phases 

of 

the 

Moon, 

in. ° 

Difference 

1 

between 
o~~:~T!~~, the 
at Greenwich, Dew Point 
by Self-Regis- Temperature 
tering Ther- d 

mometers, read, an 
at 9h A.M. AIr Temperature, 

next morning. 
---;----
Mean 
Daily J Value. ...., 

o o o 

•• 29'906 68'0 45'2 56'2 4To 107'0 34'1 65'6 63'4 9'2 18'0 I'] - 2'6 
., 29'679 63'3 51'8 56'1 50'9 86'0 45'S 65'1 62'9 5'2 9'3 1'6 - 2'5 
•• 29'61 7 69'2 53']1' 60'S 51'6102'0 49'1 64'9 62'7 8'9 16'9 2'4 + 2'0 

4 Last Qr. 29,]26 66'0 49'9 56'8 50'8 93'S 42'] 64'9 62'7 6'0 12'0 0'8 - 1'6 
5 Grea.teBIDec. N. 29'597 65'3 46'8155'1 50'6 88'8 3]'8 64'7 62'S 4'5 10'9 0'8 - 3'1 
6 29']17 64'0 46'2154'0146'3 88'8 38'0 64'6 62'4 7'7 14'6 0'6 - 4'0 

7 29'548 66'6 50'6
1
57'6 46'3100'6 , , 64'1 61'9 11'3 19'0 I'] - 0'2 

8 Apogee 29'807 64'1 46'7154'8 48'3 93'3 38'1 64'1 61'9 6'5 13'1 2'9 - 2'9 
9 ., 29'610 65'5 50'8

1

56'2 52'3 89'0 38'4 63'8 61'6 3'9 9'5 0'4' - 1'4 

10 •• 29'794 60'7 46'7152'3 43'6 84'2 44'1 63'6 61'4 8'] 14'4 I'] - 5'2 
I I •• 30'052 63'0 42'3: 52'3, 44'2 89'5 34'2 63'3 61' I 8'1 16'2 2'2 - 5'1 
12 •• 30'080 66'2 f3'815'1-'4147'0 g8'5 35'2 63'1 60'9 7'4 17'3 5'3 - 2'g 

13 In]~?e,!:~or; 30'114 65'8 49'S 56'9149'0 91'2 40'S 63'1 60'9 7'9 11'0 0'8 - 0'3 
30' 1 78 60'3 44'51 52'6 48'4 74'0 35'9 62'8 60'6 4'2 9'5 2'0 - 4'4 
29'988 60'6 51'3 1 56'5 46'7 78'5 46'9 62'6 60'4 9'8 11'4 0'4 - 0'2 

14 
IS 

2g'892 65'g 51'1156'2 47'1 100'2 50'2 62'6 60'4 g'l 13'7 1'2 - 0'3 
17 " 29'967 65'9 43'8153'8 46'3 99'0 41'] 62'6 60'4 7'5 13'0- 4'6 - 2'5 
18 •• 29'925 67'0 47'9' 56'2 46'9102'6 39'2 62'8 60'6 9'3 15'2 1'1 + 0'2 

Ig D.~r::~,:~,. 29'584 71'8 50'8! 60'4 52'3104'6 f3'4 62'6 60'4 8'1 18'2 2'4 + 4'5 
20 First Qr, 29'335 58'3 46'8; 49'7 45'1 88'3 45'0 62'4 60'2 4'6 7'6 2'3 - 5'<) 
21 •• 28'985 61'7 45'S 50'6 43'8 101'0 38'S 62'2 60'0 6'8 14'8 1'5 - 4'9 

22 •• 28'801 60'8 45'1151"2 43'5 87'0 36'4 61'6 59'4 7'7 15'0 2'3 - 4'2 
23 ' , 29'025 60'1 40,g, 49'9 42'8 93'0 31'3 6 t'2 59'0 T I 14'4 2'0 - 5'4 
24 Pel~i~ee 29'251 58'3 43'11148'9 45'9 84'S 34'6 60'9 58'] 3'0 g-5 o'S - 6'1 

25 " 29'589 63'0 42'1 52'0 45'4 93'7 34'4 60'6 58'4 6'6 14'1 2'5 - 2'9 
26 InEquator 29'935 63'2 41'71150'144'6 96'9 31'0 60'6 58'4 5'5 12'4 0'2 - 4'6 
27 Full 29'965 58'0 37'5 51'6 44'9 95'8 27'8 59'6 57'4 6'7 10'6 3'0 - 2'9 

28 " 29'690 57'8 43'0149'2 44'5 88'0 37'6 58'6 56'4 4'7 14'8 1'8 - 5'1 
29 " 29'874 60'8 39'2 49'S 40'8 91'S 27'7 58'1 55'9 8'7 16'2 3'2 - 4'5 
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Ibs, Ibs. Ibs. miles, in. 

1'0 0'0 0'0 245 0'00 

5'0 0'0 0'5 263 0'04 
1'0 0'0 0'1 172 0'01 

0'0 0'0 0'0 236 0'37 

3'0 0'0 0'3 347 0'24 

4'0 0'0 0'3 443 0'15 

6'0 0'0 1'5 394 0'31 

2 '0 0'0 0'0 264 0'00 
0'0 0'0 0'0 133 0'07 

0'0 0'0 0'0 218 0'40 
0'0 0'0 0'0 177 0'00 
0'0 0'0 0'0 227 0'00 

0'0 0'0 0'0 207 0'00 

0'0 0'0 0'0 173 0'00 

0'0 0'0 0'0 269 0'00 

0'0 0'0 0'0 244 0'00 
0'0 0'0 0'0 2 I 7 0'00 
0'0 0'0 0'0 1 84 0'00 

g'o 0'0 1'8 461 0'00 
3'0 0'0 0'2 339 0'69 
1'0 0'0 0'0 331 0'01 

3'0 0'0 0' I 304 0'06 

2'5 0'0 0'1 219 0'04 

1'5 0'0 0'0 221 0'37 

0'0 0'0 0'0 2 I 2 0'00 
1'0 0'0 0'0 216 0'00 
3'0 0'0 0'4 398 0'00 

4'0 0'0 0'3 247 0'2 I 
0'0 0'0 0'0 133 0'00 
3'0 0'0 0' 1 268 0'00 30 , . 29'571 63'2 35'0 50'S 47'0 95'S 28'6 5TI 54'9 3'5 13'4 1'0 - 3'3 

2g'6g3 63·5 4
5

'8 537 46'8 . g2'; ~ 62'5 60'3 --;;:;1 13'5 ~ ---2-'7-
1
----.. --.----1---.-.-.---1--,-, -.-, -,-, -77-u6-2 -;-:9'-7 

BAROMETER READINGS FROM EYE-OBSERVATIONS, 

The first maximum in the month was 291n '937 on the 1St; the first minimum in the month was 291n 'S89 on the 3rd, 
The second maximum , , was 291n , 758 on the 4th; the second minimum , , was z9in , 534 on the 5th, 
The third maximum , , was 291n , 772 on the 6th; the third minimum " was 291n ' 402 on the 7th• 
The fourth maximum • , was 291n , 83 I on the 8th; the fourth minimum , , was 291n ' 592 on the 9th, 
The absolute maximum " was 30in , 200 on the 14th; the fifth minimum " was 291n '885 on the 16th, 
The sixth maximum " was 29,n'98-t- on the 17th; the absolute minimum " was 28in , 782 on the 22nd, 
The seventh maximum , , was 30ln , 048 on the 26th; the seventh minimum , , was 29in

' 5 70 on the 28th, 
The eighth maximum " was 291n '899 on the 29th, 
The range in the month was lin, 418, 
The mean for the month was 291n , 693, being oin l32 lower than the average of the preceding 22 years, 

TEMPERATURE OF TilE AIR, 

The highest in the month was 71°'8 on the 19th; the lowest was 35°'0 on the 30th, 
The range " was 36°'8, 
The mean , , of aU the highest daily readings was 63°' 5. being 4°'0 lower than the average of the preceding 22 years, 
The mean " of all the lowest daily readings was 45°' 8, being ,.,,0, I lower than the average of the preceding 221ears, 
The mean daily range was 17°'7, being 0°'8 less than the average of the preceding 22 years, . 
The mean for the month was 53°' 7, being 3°' 3 lower than the average of the preceding 22 years, 
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CLOUDS AND WEATHER. 

A.M. P.M. 

0, h : 0 5, cu.-s, ci.-cu, ci I, ei.-s, v 
8, ci, ci.-s : 10, ci.-s, th.-r. 10, ci.-s, cu.-S, oc.-shs : 10, oc.-r 

10 : 2, ci, ci.-cu, ci.-s: 5, ci, ci.-cu, cu,ci.-s 8, ci, ci.-cu : 10, s1.-r 

10, h.-r 
o 
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: 0 : 9, ci, ci.-cu, ei.-s, cu.-s 10, ci.-s, cu.-s, oe.-shs: 3 
: 5, eu, ci.-cu, ci 10, ci.-s, h.-r : v, li.-shs 
: 8, cu, cu.-s, ci.-s. s 9, cu.-s, ci.-s, s, r : 10, e.-r 

o 
10, s1.-r 

(ccxlvii) 
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10, v, cu.-s, ci.-s: 0, 1 : 10, t.-s, h.~r 
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HUMIDITY OF THE AIR. 

Temperature of the Dew Point. 
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o : w 

W : 0 

o : B 

o : W 

w : v 
w : m 

W 

10, t, 1, h.-r : 10, oc.-r : 0, h 
8, ci.-s, ci, ci.-cu, ell : 4, ci, ci.-cu, h 

10, ci.-s, cu.-s : 10, ei.-s 

9, ci.-eu, ei, h 
10, ci.-s 
10, ci.-s 

10 

·10 

10, ci, eu, ci.-s 

: 10, f 
: 9, ci, ci.-eu 

: 8, cu.-s, ci.-s, ci, ci.-cu 
: I, ci, h 
: 9, ci.-cu, eu, ci 

o 0 : 10, ci.-s 
: 10, oc.-r o . 10, h.-r • 

sP, sN, sps, g-cur: m 8, ci.-s, cu.-s : 9, ci.-cu, ci.-s, ci 

W s 
sN, sP, BpS, g-cur: W 

o 

o 
m : 0 

o : 

W 

W 
: s 
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o 

8, ci.-cu, ei, ci.-s, eu.· s: 10, ci.-cu, ci.-s 
° : 0 
I,Ii.-cl : 2, ci, Ii.-cl : 10, h.-r 

° 3, ci, ci.-s 

5, ci, s, li.-cl 

10, ci.-s, sc 
. 3, ci, ci.-s 

0, f 

o 
8, ci, ci.-cu, ci.-s 

: 10, h.-r 
: 0 

: 10, ci, ci.,..cu, f 

The highest in the month was 550 • 6 on the 7th; and the lowest was 390 • I on the 28th. 
The mean " was 46°' 8, being 40

• 3 lower than the average of the preceding 22 years. 

9, cu.-s, ci.-cu, ci, cL-s: I, ci, h, 1 
9,ci,ci.-cu,ci.-s,cu.-s,h : 10 

7, ci, ci.-cu, h: 10, ci.-s : 10 

10, ci.-s, cu.-s 
10, ci.-s 
10, ci.-s 

:v 
: 10 

: 10, ci.-s 

9,cu,ci.-cu,ci,ci.-s,eu.-s,h: 10 

7,cu,cu.-s,ci.-s,ci: v, li.-el : ° 
3, ci, ell, ci.-cu : 0 

o : 10, v, W : 10, st.-w 
10 : 0 

9, ci, eu, cu.-s, hI, r : I, ci.-s 

Io,eu.-s,ci.-s,ci.-cu,shs.-r : v, s1.-r, t, I 
9 cu.-s, ci.-s, s1.-r : 3, cU.-s, ci.-s, hI, r : 0, 1 

10 : 7, ci, ci. -eu, ci. -s, h. -8hs: 0 

8, co, ci.-cu, cu.-s : 
8, ci, ci.-cu, cu 

3, ci.-cu, cu, ci : 0 

: 0 

9, s, ci.-s : 10, ci.-s 

6, eu.-s, ci.-s, ci, ci.-eu: 0 

5, cu, ci.· cu, ei, cU.-s: 0 

6, ci, ci.-cu : 10, ci.-s : 10, h.-r 

Elastic Force of Vapour.-The mean for the month was oin. 321, being oin'061 less than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month Was 31"· 6, being oKr • 6 less than the average of th~ preceding 2Z years. 
Degree of Humidily.-The mean for the month was 77 (that of Saturation being represented by (00) being 4 less than the average of the prec-eding 2~ rears. 
Weightqfa Cubic Foot of Air.-The mean for the month was 535 grains, being I grain greater than the average of the preceding 22 years. . . 

CLOUDS. 
The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 6' 9. 

WIND. 
" The proportions were, N. 0, S. 11, W. 18, E. 0, and Calm I. The greatest pressure in the month was 8Ib··O on the square foot on the 19th. 

RAIN. 

Fell on 14 days in the month, amounting to 31110 0, as measured in the simple cylinder gauge partly sunk below the ground; being oln'6 greater than the average fall of the 
preceding 48 years. . 

ELECTRICITY.-The insulating lamp was not burning on September 8,9,28, and 29. 



(ccxlviii) RESULTS OF ORDINA.RY METEOROLOGICAL OBSERVATIONS 

WIND AS DEDUCED FROM ANEMOMETERS, 

MONTH 

and 

DAY, 

1863, 

Oct, I 

2 
3 

Phases 

of 

the 

Moon, 

Greatest 
Deelination N. 

in, ° t) ° ° ° ° ° ° ° 
29'141 62'0 50'] 53'8 50'9 88'2 44'4 56'2 54'0 2'9 7'2 0'4 + 0'3 

29'641 56'4 48'0 52'4 47'3 65'4 3g'7 55'6 53'4 5'1 8'2 2'6 - 1'0 
29'735 61'0 52'5 57'1 55'9 66'4 46'0 55'S 53'3 1'2 4'0 1'0 + 4'0 

4 Last Qr, 29'786 66'5 53'0 58'0 52'g 82'6 52'7 55'S 53'3 5'1 7'2 3'0 + 5'0 
5 , , 29'806 57'8 41'6 49'4 46'5 75'0 32'7 I 55'6 53'4 2'9 10'0 0'4 - 3'4 
6 Apogee 29'786 52'3 37'5 44'8 39'8 73'8 37'5 55'7 53'4 5'0 10'8 0'5 - 7'7 

7 
8 
9 

29'525 60'5 47'0 53'8 52'g 83'6 32'3 55'8 53'6 o'g 
29"p8 64'4 54'8 58'g 55'3 84'7 50'8 56'0 53'8 3,6 
29'417 59'0 46'9 50'8 47'5 85'4 44'1 56'4 54'2 3'3 

2'6 0'4 + 1'5 
8'0 0'8 + 6'8 
8'4 o'g - 1'1 

10 InEquator 29'517 62'S 54'0 57'8 50'3 82'7 42'5 56'4 54'2 7'5,11'8 4'8 + 6'1 
II " 29'454 61'1 51'0 54-'7 47'6 90'7 47'1 56'6 54'4 TI III'8 1'8 + 3'3 
12 New 29'293 62'0 48'3 54'3 47'0 91'7 42'2 56'6 54'4 7'3 114'4 0'6 + 3'3 

13 
14 
15 

2g'Ig8 57'0 48'8 52'8 49'1 72'0 44'5 56'7 54'S 3'7 5'8 0'4 + 2'3 
29'494 63'7 49'9 55'9 49'7 93'4 4 1'8 56'7 54'S 6'2 12'2 1'4 + 5'8 
29'444 58'8 49'3 52'8 52'S 64'0 4 0 '1 56'S 54'3 0'0 1'4 0'0 + 3'0 

29'714 61'2 48'0 52'9 47'3 94'0 3g'I 56'2 54'0 5'6 12'0 1'7 + 3'3 
29'860 62'0 46'9 53'4 47'6 8]'8 3g'2 56'1 53'9 '5'8 113'5 1'6 + 4'0 
29'88661'445'354'049'I 91'0 38'0 56'153'9 4'9 11'0 0'9 + 4'8 

19 First Qr, 29'924 61'6 54'8 57'5 53'8 70'0 48'0 56'2 54'0 3'7 TO 2'8 + 8'4 
20 Perigee 29'941 5g'7 52'1 55.'°

1

52'6 67'0 50'S 56'5 54'3 2'4 5'1 1'0 + 5'9 
21 •• 29'994 62'4 50'0 55'4 52'5 88'0 48'9 56'6 54'4 2'9 9'1 0'0 + 6'5 

22 ,. 29'980 63'5 48'9 54'9 5['4 85'0 48'1 56,6 54'4 3'5 10'6 0'0 + 6'3 
23 In Equator 30'100 55'0 41'1 46'9143'0 71'7 36'21 56 '7 54'5 3'g g'6 0'0 - 1'4-
24 " 30'050 52'S 34'0 43'7 42'2 57'3 33'5' 56'8 54'6 1'5 7'6 0'0 - 4'2 

Full 

. 
2g' 854 54'4 3g'4 45'5 3g'2 84'0 3.3'0 56'2 54'0 6'3 12'6 0'7 - 2'0 

29'878 55'5 34'8 43'6 42'2 84'0 23'0 55'5 53'3 1'4 6'6 0'2 - 3'8 
29'767 51' 1 34'7 43'6 42'g 58'0 31'8 54'6 52'4 0'7 2'9 0'0 - 3'6 
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S: SE 
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SSW 

SW: SSW 
W~ S 

SW 

SW 
WSW: ESE 

SE: SW 

W:N 
N: Calm 
E: SE 

E: NE 
NE 

Calm: SE 

Ibs. Ibs, Ibs, mile.. in. 

1'0 0'0 0'0 266 o'5z 
0'0 0'0 0'0 325 0'01 
5'0 0'0 1'0 467 0'04 

4'0 0'0 0'4 157 0'00 
0'0 0'0 0'0 136 0'04 
0'0 0'0 0'0 126 0'00 

1'0 0'0 0'0 234 0'15 
3'0 0'0 0'0 202 0'06 
0'0 0'0 0'0 22g 0'06 

3'0 0'0 0'3 277 0' 13 
3'5 0'0 0' I 179 0'02 
0'0 0'0 0'0 198 0'00 

3'0 0'0 0'0 23g 0'08 
1'0 0'0 0'0 193 0'00 
0'0 0'0 0'0 201 0'14 

1'0 0'0 0'0 287 0'05 
0'0 0'0 0'0 245 0'02 
2'0 0'0 0'0 343 0'00 

1'7 0'0 0'1 315 0'00 
0'0 0'0 0'0 96 0'00 
0'0 0'0 O'C I I I 0'03 

0'0 0'0 0'0 I I I 0'00 
0'0 0'0 0'0 53 0'00 
0'0 0'0 0'0 96 0'00 

0'0 0'0 0'0 86 0'00 
0'0 0'0 0'0 30 0'00 
0'0 0'0 0'0 70 0'00 

29'493 56'2 43'8 48'9 46'3 72'7 42'0 54'6 52'4 2'6 8'4 0'2 + 1'9 S SlV 0'0 0'0 0'0 166 0'03 
29'21054'2 43'7 47'8 45'0 66'8 38'2 54'5 52'3 2'g g'o 1'1 + 1'0 S: SW SW 11'00'0 0'6 443 0'12 2g .. 

30 D8eW;:~~S; N. 

31 

29' 109 54'c 3g'7 45'7 44'J 55'0 36'2 54'1 51'g 1'6 6'1 0'2 - 0'9 S"lV SW 2g'50'o 1'6 547 0'32 

I 
29'355 52'6 38'4 44'8 35'9 79'0 30'0 i 54'1 51'g 8'9 14'0 1'7 - 1'7 SW SW g'o 0'5 3'0 566 0'00 

-M-e-a-ns-
1
--.-.-··-29-'6-3-S '58'S 46', 5"641'8 71';1 4

0
·;155.

g 
53"7 3·gl~~ + 1"7 ----,.-,-. --"---.-.--. ---'-.-, -.-. -,-a -6~-u9-4~ 

DAIWMETER READINGS FROM EYE·OBSERVATIONS, 
The first minimum in the month was 291n • 086 on the 1st, 

The first maximum in the month was 29111 ' 879 on the 5th; the second minimum. , , was 291n , 380 on the 9th, 
The second maximum " was 29111 • 552 on the loth; the third minimum " was 291n , 159 on the I.~th. 
The third maximum , , was 291n , 575 on the J 4th; the fourth minimum , , was 29111

, 404 on the 15th, 
The fourth maximum " was 30ln'032 on the 21St; the fifth minimum " was 2910'958 on the 22nd, 
The absolute maximum , , was 30in' 129 on the 23rd ; the absolute minimum " was 281n , 847 on the 30th, 
The range in the month was I ln , 282, 
The mean for the month was 291n'638, being 01n'061 lower than the average of the preceding 22 years, 

TEMPERATURE OF THE AIR, 
The highest in the month was 66°' 5 on the 4th; the lowest was 34°'0 c,n the 24th; and the range in the month was 32°' 5, 
The mean , , of all the highest daily readings was 58°'8, being 0°' J higher than the average of the preceding 22 years. 
The mean , , of all the lowest daily readings was 46°' I, being 2°' I hi9her than the average of the preceding 2.2 years: 
The mean daily range was 12°' 7, being 2°' ° less than the average of'the preceding 22 years, 

" 

The mean for t1ae month was 51°' 6~ being 1°' I higher than the average of the preceding 22 years, 
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CLOUDS AND WEATHER. 

10, c-h-r 
10, sl.-r 
10 

v, Ii-el, sl-r 
I, ci.-cu, ci.-s 
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h-r 
10, 1, r 
10, ci.-s 

10, h.~r 
10, oc-r 

2, ci, ci.-s 

10 

3, ci, ci.-eu 
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A.M. 

: 3, ci.-cu, ci.-s : 2, ci, ci.-cu 
: 10, ci.-s 
: I?, oc.-shs 

: 7, ci.-ell, ci.-s 
: 5, ci, ci.-co, h 

: 8, ci.-cu,cu.-s,sl.-r: 10 

: 6, ci, ci.-cu, li.-cI, h 
: 10, ci.-s, sl.-r 

5, ci,ei.-cu,ci.-s,cu.-s,b 
J, cu.-s, ci 
9, ei, ci.-s, ci.-eu 

: 8, ci.-cu,ci.-s,c.u.-s,sl.-r 
: 0 

: 10, OC.-SllS 

10, shs.-r : ° : 10, ci.-s, ci.-cu 
: 10, cu.-s 10, sI-r 

10, s, ci.-s, ci 

: 10 

: 10 

P.M. 

10, h"'r 
10, ci.-s 
10, sl.-r 

: 7, cu, ci.-cu,ci.-s: 0 

: 10 

: 10 

10, ci.-s : 9 
: 10, ci.-s 10, ci.-s, flhs.-r 

8, ci, ci.-s : I, ei, h : ° 
6, ci.-cu,cu,h,oc.-shs: 10, se,shs.-r: 10, 1 
8, ci,li.-cl,cu.-s,ci.-s,h: 10, sl.-r 
2, ci, cu : 0, m, 1 : 10, 1 

10, eu.- Iil, ci.-s, ci.-cu : 10 

9, ci .-s, ci : 10, ci.-s 
6, cu, ei, ci.-eu: 2, ci, ei.-cu, cu : 10 

10, ci.-s, cu.-s, r: 3, ci, ci.-cu 
6, cu,cu.-s,ci.-cu,ci.-s,ci: 0 

10, oc.-shs : 3 

7, ei,cu,ci.-cu,ci.-s,cu.-s: 
3, eu, ci.",cu, h : 

0, nl 

0, h 
: 10 10 

10 : (0 

10, ci-s, gt.-gIm : 10 

o 

(coxlix) 

19 
20 

21 

m 
w 

m 
s 

m 
v 

s 

° 

10, ci.-s 
10, m-r 
10, sl.-r : 10, ci.-s 8, ci, ci.-cu, ci.·s, h : Y, ci.-cu, ci.-s, cu.-s : 10 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 

w 
s 
v 

m 
s : 
w : 

o 
s, SpS : w 

o 

HUMIDITY OF THE AIR. 

w 
o 

° 

Temperature of the Dew Point. 

m 
w 
m 

m 

° 
w,N 

: v 
: s 
: 5, sps 

v 

° o 

: s, sps 
o 
: ° 

9, ci.-s, ci.-cu 
I, li.-cl 

10, th.-f 

° 0, f 
10, th.-f 

: 10, ci.-s 
: 10, li.-el, h 
: 10, f 

: 2, li.-c], f 
: 10, th.-f 

: 8, Ii.-el, ci, ci.-cu 10 

10 : 10, li.-c1 : 10, ci.-s, oc.-shs 

° : 10, st.-w, r 

o : 0 

The highest in the month was 58°' 3 on. the 3rd ; ~nd the lowest was 350 '0 on the 31st. 
The mean , , was 470 • 8, bemg 1

0
• 4 htgher than the average of the preceding 22 years. 

9, ci, ci.-cu, ci.-s 
0, h : 

10, f 

I, Ii.-c1 
4, Ii.-el 

10, f 

10, sl.-r : 
10, oe.-shs, w 
10, h.-r, st.-w, sqs 

4, ci, ci.-cu, st.-w 

: 8, ci, en 
2, ci, h : 0, f 

° 

: 10, cu.-s, ci.-s 

: 2, Ii.-el 
: 10, cu.-s, f, h.-d 
: 10, ci.-s, eU.-a 

: 10, cu.-s, ci.-s 
8, cu, cu.-s 
v, 1 

: 0 

Elastic Force of Vapour.-The mean for the month was 010. 333, being 010 '0[6 greater than the average of the preceding 22 years. 
Weight of Vapou'r in a Cubic Foot of Air.-The mean for the month was 3g

•• 7, being the same as the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 87 (that of Saturation being represented by 100), being the same as the average of the preceding 22 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 537 grains, being 2 grains less than the average of the preceding 22 years. 

CLOUDS. 

The mean amount lor the month, a clear sky being represented by 0 and a cloudy sky by 10, was 7' 2. 

WIND. 

The proportions were of N. I, S. 12, W. 8, E. 6., and Calm 4. The greatest pressure in the month was 291b,. 5 on the square foot on the 30th. 

RAIN. 

Fell on 17 days in the month, amounting to I In. 8, as measured in the simple cylinder gauge partly sunk below the ground; being I In. 0 less than the average fall of the 
preceding 48 years. 

ELECTRICITY.-The insulating lamp was not burning on October 31. 

GREENWICH OBSEBVATIONS, 1863. li 



(ecl) RESULTS OF ORDINARY METEOROLOGICAL OBSERVATIONS 

sfJ§ 
Difference ~ ~ [;> 

E~ In the Water bettwheen !~~ OSLER'S, !g~f:'- ~ 

WIND AS DEDUCED FROM ANEMOMETERS, READINGS OF THERMOMETERS, 

MONTH 

and 

DAY, 

1863, 

Phases 

of 

the 

Moon, 

Dry, 
Dew 
Point, 

F= S.. of the Thames, e ~~ S "d ~ s.S at Greenwich, Dew Point 'g '" ~ 'd ~ 2! 
7. '" eo by Self-Regis- Temperature ] o:l: ~ Pressure .... _ ... <i 
~ st' Th :: ~~p.. ~ :=i ~ ~ -"K m~~~fers r~ and ~ A;: ~ General Direction, in lbs, .~ 11 ~ ~ . 

.. - at 9h A.M, Air Temperature. ;ll~;;:: on the 0"" ~ ~ 
~] i next morning, ~ t: ~ ~ square foot, ~ ~ , 
1l.~< 1 __ -,---1-----,----,---1 ~~e~ -------;----------I-~-;---;---I"O~! '~ 
~ 9 g...,; Mean ~ t) ~ Q) Q) ...,; .... ~.d '; Mean Mean 

Daily Daily 
Value. Value. 

~~~ [f5 ~ ~...,; e~ S'~ [f5 ~,n d a3 ~ ~ _~.u .d ~ Daily Q) .~ Q) Q,) d A,M. P,M, ~ ~ d,o ~ I> Q,) 

! ~ ~ S ~ Value. CS ... ~ ~~ '" ~ .:i ~~]~ § 

Nov, 1 

2 

3 LaZlQ';;~\er. 

in- o o o o o o 

29'387 49'5 38'5 42'6 36'3 78'0 29'7 53'6 51'4 6'39'5 3'5 - 3'8 
28'900 50'0 40'9 44'8 38' I 74'S 31'0 52'7 50'5 6'7 11"4 2'2 - 1'4 
29'620 53'3 37'5 45'7 43'4 55'0 26'4 52'9 5"0'7 2'3 ·7'4 0'0 - 0'4 

4 • • 29'849 60'8 51'7 56'0 51 '0 72'0 45'4 52'6 50'4 5'0 7'4 2'0 + 10' J 
5 ,. 30'027 56'8 52'2 54'2 51'0 58'6 48'8 52'6 50'4 3'2 5'1 o'S + 8'5 
6 In Equator 30'323 48'5 34'3 40'3 36'4 80'4 30'4 52'1 49'9 3'9 7'7 0'3 - 5'2 

7 
8 

9 

10 
1 I 

12 
New, 

30'010 53'0 40'0 47'S 47'5 53'1 28'0 52'1 49'9 0'0 1'7 0'0 + 2'4 
29'599 53'3 44'7 48'3 48' I 56'0 29'8 51 'I 48'9 0'2 0'8 0'0 + 3'5 
30'059 49'6 34'4 41'3 35'2 79'7 29'7 50'6 48'4 6'1 11'6 3'0 - 3'2 

29'607 45'0 28'1 37'7 37'2 49'0 28'0 50'4 47'4 0'5 2'4 0'0 - 6'6 
29'246 44'5 32'6 38'1 36'2 47'2 26'5 49'5 47'3 1'9 3'3 1'0 - 5'9 
29'793 43'4 29'7 37'4 34'8 64'4 23'0 49'1 46'9 2'6 6'j- 0'0 - 6'5 

13 . De~l~~~~~~~s. 30'119 48'0 29'7 40'6 37'6 77'0 23'0 49'0 46'8 3'0 7'8 0'4 - 2'9 
14 ' . 30'117 50'2 44'6 41'7 44'8 52'2 35'0 49'3 47'1 2'9 5'0 1'7 + 4'4 
IS Perigee, 30'08g 53'0 45'1 49'0 43'6 57'2 37'2 49'0 46'8 5'4 8'8 0'4 + 6'0 

16 •. 30,004 55'0 45'4 50'6 49',3 60'0 40'6 48'9 46'7 1'3 4'0 0'0 + 8'0 
17 •• 30'009 53'S 41'3 50'2 45'0 59'2 42'5 48'6 46'4 5'2 8'0 1'7 + 7'8 
18 FirstQr, 30'090 51'3 46'0 48'3 43'3 59'0 40'S 48'2 46'0 5'0 7' I 2'5 + 6'1 

19 In Equator 30'052 53'6 43'1 47'3 42'3 7S'o 36'0 4S'1 45'9 5'0 8'4 1'5 + 5'1 
20 •• 29'967 53'0 39'4 45'7 43,0 81'0 30'2 47'9 45'7 27 6'3 .0'0 +3'5 
2 I • • 29'582 56'2 41 '4 49'3 45'5 58'9 30'1 47'9 45'7 3'8 7'2 0'0 + 7'.3 

29'661 50'S 41'S 46'7 40'2 77'7 34'0 47'9 45'7 6'5 10'9 0'4 + 5'0 
29'723 53'6 42'7 48'3 44'7 77'0 30'9 47'9 45'7 3'6 7'6' 0'0 + 6'9 
29'7 26 55'5 47'6 52'1 51'6 62'0 42'0 47'8 45'6 0'5 1'8 0'0 + 11'1 

25 Full, 29'938 57'0 49'2 52'8 49'7 67'1 41'5 47'S 45'6 3'1 6'3 0'6 + 12'0 
26 Dec~:;;'~~:~N. 30'212 51'8 45'9 49'0 48'1 55'3 38'0 47'8 45'6 0'9 2'2 0'0 + 8'1 
27 ' , 30'I9t 50'0 40'3 45'6 4-3'1 64'7 33'0 47'9 45'7 2'5 4'6 0'0 + 4'5 

28 ,. 30'146 46'5 35'7 41'0 37'2 78'2 32'9 48'0 45'8 3'8 6'3 1'0 - 0'5 
29 ' , 30'104 45'6 30'6 36'8 34'3 63'0 23'S 48'0 45'8 2'5 5'9 0'0 - 4'8 
30 Apogee, 29'960 4-2'0 29'8 35'4 33'2 55'0 11'7 48'0 45'8 2'2 4'6 0'0 - 6'2 

SW 
S: SW 

W: SW 

WSW 
WSW 

N: NE 

Calm: SW 
SW . 

NNE 

Calm: SW 
SW: NE 
SW:N 

SW 
SW 
SW 

SW 
SW 

SSW 

SSW 
Calm: SW . S 

WSW 
SW 

SSW: S 

SSW 
SSE 
SE 

BE 
SE 

ESE: NE 

SW:S 
SW:NW 

SW 

SW 
WSW 

NE: Calm 

W 
NW:N 

NE 

W:NW 
N:NNW 

N 

SW 
SW 
SW 

SW 
SW 

S 

S 
S 

SSW: WSW 

SW 
SW 
SW 

S 
SE 

SSE 

SE 
E 
E 

Ibs. Ibs. Ibs. miles. in. 

6'0 0'0 0'8 410 0'01 
10'0 0'0 0'8 462 0'59 
6'0 0'0 0'7 505 0'02 

5'0 0'0 2 '0 530 0'02 
4'0 0'0 0'4 312 0'09 
0'0 0'0 0'0 101 0'04 

0'0 0'0 0'0 360 0'09 
4'0 0'0 0'3 430 0'25 
3'0 0'0 0'2 204 0'00 

1'0 0'0 0'0 224 0'08 
0'0 0'0 0'0 166 0'00 
1'0 0'0 0'0 183 0'00 

0'0 0'0 0'0 209 0'00 
0'0 0'0 0'0 172 0'00 
0'0 0'0 0'0 246 0'00 

1'0 0'0 0'0 316 0'00 
4'0 0'0 0'3 285 0'00 
1'0 0'0 0'0 177 0'00 

0'0 0'0 0'0 134 0'00' 
0'0 0'0 0'0 192 0'00 

17=5 0'0 I'S 497 0'13 

2'5 0'0 0'3 305 0'00 
0'0 0'0 0'0 222 0'00 
0'0 0'0 0'0 238 0'25 

0'0 0'0 0'0 2 I I 0·00 
0'0 0'0 0'0 155 0'00 
0'0 0'0 0'0 99 0'00 

0'0 0'0 0'0 135 0'00 
0'0 0'0 0'0 141 0'00 . 
0'0 0'0 0'0 I 15 0'00 

1----1---------- -- ------- --- -- -- ------------1-
· .. . . ··1·. 7736 ::57 Means 

BARO~IETER READINGS FROM E-YE-OBSERV ATIONS, 
The first maximum in the month was 29in , 443 on the 1St; the absolute minimum in the month was 28

1n
, 768 on the 2nd, 

The second maximum "was 291n ' 70 7 on the 3rd ; the second minimum' " was 29~n, 561 on the 3rd, 
The absolute maximum " was 30ln , 358 on the 6th; the third minimum , , was 29,n, 566 on the 8th, 
The fourth maximum "was 30ln '080 on the 9th ; the fourth minimum " was 29

1n
, 194 on the lIth, 

The fifth maximum "was 30in, 140 on the 13th ; the fifth minimum "was 29
1n

, 995 on the 17th, 
The sixth maximum , , was 30in , 113 on the 18th; the sixth minimum " was 29

1n
, 497 on the 21st, 

The seventh maximum " was 30ln, 2,1° on the 27th, 
The range in the month was lin. 590. 
The mean for the month was 29in , 870, being oin, J 2 I higher than the average of the preceding 22 years, 

TEMPERATURE OF THE AIR, 
The highest in the month was 600' 8 on the 4th; the lowest was 28°' Ion the loth; and the range in the month was ,3 20• 7, 
The mean , , of all the highest daily readings was 510' I, being 2°' ° higher than the average of the prece~lDg 22 years. 
The mean " of all the lowest daily readings was 400' 3, being 2°'9 higher than the average of the preceding 22 years, 
The mean daily range was 10°' 8, being 0°' 9 less than the average of the preceding 22 years, 
The mean for the month was 45°'7, being 1°'7 higher than the average of the preceding 22 years, 



MONTH 

and 

DAY, 

1863· 

Nov. I 

2 

3 

4 
5 

6 

7 
8 
9 

10 

ELECTRICiTY. 

A.M. 

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

P.M. 

o 
10, h.-r, w 
w : 0 

. 10, ci.-s 
10, ct-s 
10, sl.-r : 3, li.;.cl 

9 
10 

I, ci.-s 

lCLOUDS AND WEATHER. 

A.M. 

: 0 

: 10, c.-h, r 
: 10, ei-s 

: 10, ci.-s 
: 10, ci.-s, eu-s, se, sl.-r 
: 0 

: 10 

: 10, r 
: 2, ci, ei.-cu 

10, ci.-cu, eu.-s, oC.-r 
10, ci.-cu, cu.-s, ci 
10, sl.-r 

P.M. 

: 10 

: 10, oc.-shs, st.-w 
: 10, sl.-r 

10 : I~W 

10 : 10, sl.-r 
5, ei, ci.-s, eu.-s : I, ei, ci.-s : 0, f 

10, shs.-r 
10, c.~r 

6, ci.-cu, eu.-s 

: 10, oC.-r 
: 10, l' 

: 0 

: 0 

(ccli) 

11 0 0 : w : 0 

12 v w : m 

6, ei, ei,-s, li.-el 
0, h.-fr 
0, h.-fr 

: 10, ci.:.s, sl.'-r 
: 9, li.-cl 
: I, h, ci 

10, ei.-s 
10 

I, ci, ci.-cu 

: 7, ci, ci.-s 
: 0 

: 0 

: 0, h, f, h.-fr 
: 0, h 

13 s 
14 0 : w 
15 s 

16 m '. s 
17 0 

18 w : m 

19 W : 0 

20 m 
21 0 

22 
23 

24 

25 

26 
27 

28 
29 m 
30 o : w 

HUMIDITY OF TIitD Aut. 
Temperature of the Dew Point. 

w: 0 : S 

0 : s 
s, sps 

0 
() : m 
0 : m 

o : sps, g-eur 
w : 

0 

w 
s 

s 

0, h.-fr : 0, h~-fr 
10 

10 

10 

10, ci.-s 
10, ei.-s, eu.-s 

3, ci.-s, ci.-eu 
10, ei.-s 
7, s, ei.-s 

0, 

3, ei, ci.-s 
10 

10, ei.-s 
o 

10, ci.-s 

9, ci, ci.-s 
0, h.-fr 
0, h.-fr 

: 10 

: 10 

: 10 

: 10 

: 10, ei.-s 

: 10, ci.-s 

: 9, ci, ci.-eu, cu.-s, ci.-s 
: 9, ci.-s, ci.-cu 
: 8, ci.-cu, ci.-s, s 

: 0 
: 0 

: 10, h.-r 

: 9, cu.-s, s 
: 10, ei.-s 
: 10 

: 9, ci.-s 
: 0, th.-f 
: 9, ci ... cu, h 

The highest in the month was 53°' 5 on the 4th; and the lowest Was 29° 0 S on the 36th. 
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: 10, ci.-s : 10 

10 

10 

10, 

10, ei.-s, cu.-s 

9, ci.-eu, eu.-s 
o : 
7,eu,cu.-s,ci.-cu: 

o 
8, ci, ci.-eu, ci.-s 

10, sl.-r 

7, cu, cu. Os, ci.-eu: 
10 

: 10 

: 10 

: 10, ei.-eu : 0 

: 10, sl.-r 
: 10, ci.-cu, ci.-s 

: 10, ci.-s, cu.-s 
.3, ei : I, ei .. s 
sq : 0 

: 7, li.-cl,.lu.-ha 
: 10 

: 10, oC.-r 

8, s, eu.-s : 0 

: 10 

9, ei.-s, eu.-s, ci.-eu: : 3, ci, ci.-cu: 10 

o 
5, li.-el 
o 

: 0, h.-fr 
: 0 
: 0, h.-fr 

The mean , , was 42°' 4, being 2°' 6 higher than the average of the preceding ~2 years. 
Elastic Force of Vapour.-The mean for the month was OiD. 271 being oin. 019 greater than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was 3gt"1, being ogt'· 3 greater than the average of the preceding H years. 
Degree of Humidity.-The mean for the month was 88 (that of Saturation being represented by 100), being 1 less than the average of the preceding 22 years. 
Weight of a Cubic ~oot of Air.-The mean for the month was 547 grains, being I grain less than the average of the preceding 22 years. 

CLOUDS. 

The mean amount for the month, a clear sky being represented by 0 and a cloudy sky by 10, was 7' o. 
WIND. 

The proportions were of N. 3, S. 12, W. 1 I, E. 4, and Calm o. The greatest pressure in the month was I i bS• 5 on the square foot on the 2 I st. 
RAIN. , 

Fell on II days in the month, amounting to lin. 6, as measured in the simple cylinder gauge partly sunk below the ground; being OiD. 8 less than the average fall of the 
preceding 48 years. 

ELECTRICITY.-The insulating lamp was not burning from November I to 10, and the electrical apparatus 'Was under adjustment from November 22 to 28. 



cclii) RESULTS OF ORDINARY METEOROLOGICAL OBSERVATIONS 

READINGS OF THERMOMETERS. WIND .AS DEDUCED FROM ANEMOMETERS. 

MONTH 

and 

DAY, 

1863' 

Dec. I 

Phases 

of 

the 

Moon.-

2 •• 
3 Last Qr, 

Dry. 

~~ 
~~~ 

D:w ~.S~ 
Pomt. §$~ 

~'~i 
~~~ 
.~~-~ Mean Mean r;;".Q5 

Daily Daily ~:, ~ 
Value. Value. ~,a S 

in. 0 0 0 0 I 0 

29'564 51 '7 30'2 43'7 42'4 52'0 
2S'990 51'3 38'8 45'4 43'1 58'0 
29'214 54'2 35'9 42'6 31 '7 67'6 

o 

Difference 
In the Water between 

of the Thames, the 
at Greenwich, Dew Point 
by ~elf-Regis- Temperature 
~~~~fe;~~~d and 

at 9h A.M. Air Temperature. 
next morning. 

Mean ~ 

Daily ~ 
Value. ~ 

o o o o o o 

22'8 47'9 45'7 1'3 3'6 0'0 + 2'0 
33'0 47'8 45'6 2'3 S'4 o'S + 3'6 
25'2 47'1 44'9 10'9 15'4 0'0 + 0'9 

4 In Equator 30'183 46'0 33'7 41 '4 34'9 63'0 25'4 46'6 44'4 6'5 9'2 3'5 - 0'1 
5 • • 29'954 53'0 44'9 49'3 44'5 74'8 40'0 46'4 44'2 4'8 6'8 2'4 + 1'9 
6 •• 30'133 47'0 38'3 42'4 37'2 55'0 29'0 45'6 43'4 5'2 8'6 2'1 + 1'3 

7 
8 
9 

30'214 51'1 40'7 41'7 42'6 55'S 34'2 44'8 42'6 5'1 7'8 3'4 + 7,0 
29'946 50'6 44'8 48'1 41 '3 56'6 40'0 44'6 42'4 6'8 8'4 3'7 + 1'5 
29'893 52' J 43'9 47'7 45'9 53'5 42'7 44'7 42'5 1'8 4'6 0'4 + 1'2 

10 New; 30'065 48'2 34'8 42'9 38'8 7°'0 26'3 44'8 42'6 4'1 1'1 2'0 + 2'5 
II Greatest Dec.S. 30'024 50'8 43'9 48'0 43'6 53'0 40'2 44'9 42'7 4'4 5'8 1'5 + 1'8 

. 12 Perigee 29'966 53'5 47'7 50'4 46'4 60'2 43'0 .44'9 42'7 4'0 7'4 2'5 + 10'4 

13 
14 
15 

30'240 49'1 35'5 42'0 38'1 53'2 21'3 45'6 43'4 3'9 8'0 2'3 + 2'4 
30'278 49'9 36'2 42'9 40'3 63'2 28'9 45'6 43'4 2'6 6'9 0'0 + 3'2 
30'161 47'5 31'7 44'4 42'3 48'S 27'3 45'6 43'4 2'1 4'4 1'0 + 4'4 

16 ... 29'670 50'2 36'7 44'0 37'4 68'7 36'0 45'7 43'5 6'6 10'3 1'4 + 3'7 
17 In 1!.quator 29'882 45'2 36'S 42'1 33'S 51'2 29'4 45'1 42'9 8'6 11'0 3'1 + 2'0 
18 First Qr. 30'314 41'3 32'2 36'9 31'8 57'0 26'6 44'9 42'7 5'1 10'6 4'3 - 3'0 

19 
20 
21 

30'304 48'2 35'0 42'6 40'4 54'S 30'3 44'7 42'S 2'2 5'9 1'8 + 3'1 
30'156 43'0 36'S 40'7 36'0 45'2 30'5 44'6 42'4 4'7 6'6 3'2 + 1'7 
29'931 48'8 37'7 43'4 41 '9 57'2 32'1 44'6 42'4 1"5 3'1 0'2 + 5'0 

22 • • 29'882 48'8 30'3 36'7 27'2 57"5 20'0 44'7 4-2'5 9'5 14'8 4'8 - 1'2 
23 De~r~~~T~~N. 29'87° 48 'S 26'S 4-0'4 37'6 54'S 16'2 43'9 41'7 2'8 6'5 1'0 + 3'0 
24 •• 30'078 47'9 41 '1 44'7 40'6 51'0 30'8 43'8 41'6 4'1 6'6 1'3 + 7'7 

25 
26 
27 

Full 

28 Apogee 
29 
30 

30'069 48'5 40'3 44-'4 37'.3 
29'803 51 '9139'3 41'4 44'9 
29'931 49'8132'9 38'2 27'2 

30'11641'3128'935'6 29'0 
29'765 52'0! 40'7 47'8 44'0 
29'957 46'4 33'3 40'0 36'7 

50'0 38'0 43'9 4r'7 1'1 10'1 
56'5 29'8 43'0 4' '8 2'5 4'6 
49'8 26'0 44-'1 41'9 11'0 13'1 

3'2 + 7'9 
1'9 + 11'0 
7'8 + 1'7 

43'3 21'8 44'6 42'4 6'6 II'S 3'0 - 1'4-
52'0 39'2 44'3 42'1 3'8 6'8 2'3 + 10'5 
46'4 32'8 44'1 42'4 3'3 6'4 0'6 + 2'6 

OSLER'S. 

General Direction, 

A.M. 
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P.M, 

S: SW 
S'V: NW 
W;NW 

SW 
SW 
SW 

SW 
SW 

SW:W 

WSW 
WSW 
WSW 

SW 
SW 
SW 

W 
NW:N 

NNW:WSW 

W 
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W:SW 

NW 
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W 

SW 
WSW 
NW 

SE:S 
SW:W 
W:NW 

E:ENE 

Pressure 
in lbs. 
on the 

square foot. 

lb!. Ibs. Ibs. miles. in. 

3'5 0'0 0'4 415 0'04-
22'S 0'0 1'7 490 0'30 
21'0 0'0 4-'0 605 0'43 

3'5 0'0 0'2 408 0'00 
4'2 0'0 0'6 349 0'01 
1 '0 0'0 0'0 366 0'04 

2'0 0'0 0'1 416 0'00 
4'0 0'0 1'3 253 0'00 
2'0 0'0 0'3 234- 0'13 

1'0 0'0 0'0 384- 0'00 
6'0 0'0 0'6 549 0'00 
3'0 0'0 0'3 323 0'00 

0'0 0'0 0'0 208 0'00 
0'0 0'0 0'0 205 0'00 
0'0 0'0 0'0 322 0'00 

3'0 0'0 0'3 44-1 0'00 
6'0 0'0 1'0 404 0'00 
0'0 0'0 0'0 182 0'00 

0'0 0'0 0'0 160 0'00 
0'0 0'0 0'0 253 0'00 
0'0 0'0 0'0 338 0'06 

4'0 0'0 0'5 347 0'00 
3'0 0'0 0'3 353 0'00 
0'0 0'0 0'0 210 0'00 

0'0 0'0 0'0 322 0'00 
2'0 0'0 0'2 459 0'00 
1'0 0'0 0'1 178 0'00 

2'0 0'0 0'1 262 0'00 
13'0 0'0 2'0 360 0'00 
1'6 0'0 :0' I 130 0'00 

2'0 0'0 0'2 331 0'07 

Means 

.31 In Equator 29'637 40'0 27'9 3.1)'7 34'9 44'2 " 44'S 42'3 O'S 3'7 0'0 - 1"3 
1---- --------- -- ---------;---'-----1-----,--- -- ---- -Su-m- -s-um-

29'942 48'6136'8 43'2 38'5 55'6 30'S 45'1 42'9 4'7 7'9 2'1 + 3'9 • ,. ..,.,' ., ., 102 57 1'08 

BllOMETER BEADINGS FROM EYE-OBSERV.ATION'S, 
The absolute minimum in the month was 28in'839 on the 2nd, 

The first maximum in the month was 291n , 344 on the 2nd; the second minimum , , was 28
111

, 900 on the 3rd, 
The second maximum " was 301n .217 on the 4th; the third minimum " was 29

1n
'9 33 on the 5th, 

'l'he third maximum "was 30ln '236 on the 7th; the fourth minimum , , was 29
1n

'87 1 on the 9th, 
The fourth maximum " was 301n, 292 on the 14th; the fifth minimum , , was 29

1n
, 624 on the 16th, 

'[he absolute maximum , , was 30ln , 339 on the 18th; the sixth minimum , , was 291n '697 on the 22nd, 
The sixth maximum "was 30h1 '09 2 on the 22nd; the seventh minimt:m " was 29

1n
'820 on the 23rd, 

'[he seventh maximum , , was 3°111 . I 18 on the 24th ; the eighth minimum , , was 29
111

' 7 J 8 on the 26th, 
'The eighth maximum , , was 30in , 183 on the 28th; the ninth minimum , , was 29

1n
, 702 on the 29th. 

The ninth maximum , , was 291n , 995 on the 30th ; the tenth minimum , , was 29
1n

, 547 on the 31st, 
The range in the month was I In, 500. 
The mean for the month was 291n , 942, being oln' 126 higher than the average of the preceding 22 years, 

TE)lPE~TURE OF THE Am, 
The highest in the month was 54°' 2 on the 3rdj the lowest was 26°' 5 on the 23rd, 
The range " was zt"7. , 
The mean , , of all the highest daily readings was 480' 6, being 30 , 4 higher than the average of the preced,mg 22 years, 
The mean . ' , of all the lowest daily readings was 360' 8, being 1°' 1 higher than the average of the preceding 22 years, 
The mean dally range was IIo' 8, being 2°' 3 greater than the average of the preceding 22 years, 
The mean for the month was 43°" 2 being 2°' 9 higher than the average of the preceding 22 years. 



MONTH 
and 

DAY, 

186.!J. 

Dec. 

ELECTRICITY. 

A.lI. 

o 

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

CLOUDS AND WEATHER. 

P.M. A.M. P.M. 

o : 10, SC, ci.-s 10, ci.-s, cu.-s, oc.-r : 10, sl.-r I 
2 
3 

aN o 
o 

m: 8 N,sps,g-cur: 0 

o 

0, h.·fr 
10, r 

7, ci.-s, cu.-s 
: 10, c.-r 

: h.-r : 10, fr.-h.-sqs 
10, h.-sqs : 0 

0, st.-w : 2, 

: 7, ci.-s, cu.~s, v 
ci, ci.-cu, st ... w : 0 

4-
5 
6 

7 
8 
9 

10 

II 

12 

13 
14-
15 

16 
17 
18 

19 
20 
21 

22 

23 
24-

25 
26 
27 

28 
29 
30 

o 
o 
o 

o 
o 
o 

o 
W : 0 

o 

o 
o 
o 

w : 0 

W : 0 

o 

o 
w 

o : w 

o 
o 

o : s 

m 
o 
w 

o : v 
o 
m 

m : 0 

HulnDITY OF THE AIR. 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
m : s 
m : s 

w : v 
o : w 

w : m 

w 
o 
w 

o 
W : 0 

s 

S : 0 

o 
w : m 

o 
o 

1V 

W : B 

Temperature of tlte Dew Point. 4 

o 
10, ci.·s 
10, r 

: 0 

: 10 

: 0, h 

o : 10, ci, v : 0 

2, ci.-s 
10 

o 
10, ci.-s 
10, S, cu;-S 

o,h 
0, th.-f 

10 

7, ~, eu.-s 
o 
o 

10, ci.-s 
o,h 

10 

10 

6, cu.-s, 8 

7, ci.-eu, eu-s 

o,h 
10, sl.-r 
8, 1i.-c1 

10, ci.-s 
10, ci.-s 
9, ci.-eu, ei,-s 

3, ei.-eu, ei.-s, h 

: 10, sl.-r 
: 10, 81.-r 

: 0 

: 10, ci.-s 
: g, CU ... s, Ci.-ell, h 

: 0, f 
: 10 

: 10 

: 10 

: 10, cu.-s 

: 10 

: 10, ci.-eu 
: )0, shs.-r 

: 10, sl.-r, hI 
: 10 

: 10, s, ci-s 

: 9, ci .. cu, ci.-s 
: 10, ci.-eu, eu.-s 
: 6, ci.-eu, ci., h 

: 5, ci, ci.-s, h 

The highest in the month was 49°' 9 on the 9th; and the lowest was 21°' 8 on the 2znd. 
The mean " was 38°' 5, being 1°' 4 higher than the average of the preceding 22 years. 

o : 10, ci.-s : 10 

10, sl.-r : 10 

6, ci.-cu, ci.-!, ci : 0 

10, ci.-s : 10 

10, ci.-s, cu.-s : 10 

10, glm, .h.-8hs : 2, s, ci.-s : J 0, ci.-s 

9 : 10 

10, ci.-s 
4-, ci.-cu, ci.-s, cu 

: 10, W 

: O,m 

6, ci, h 
0, h 

10 

8, ci, ci.-cu 
10, cu.-s, S 

o 

: 0, 81.-£ 
: I, ci : 0 

: 10 

: I, li.-cI : 0 
: 10, sl.-r 

: 2, ci.-eu, h : 10, f 

5, li.-cl,h,ci.-cu: 10, li.-cl, f : 0, h, lu.-co 
10 : 5 
10, ci.-s, cU.-S 

o 
7, ci.-cu, cu.- s 
9, ci.-s, ci.-eu 

o 
10 

9, ci, ci.-s 

10, an 
10, sl.-r 
6, ci, ci.-cu, h 

10, ci.-s, cu.-s 

: 10, cu.-s, ci.-eu 

: 0, h.-fr 
: 10, cu.-a, ci.-eu 
: 10, ci.-s 

: 0 

: 6 
: 0 

: 10 

: 9 
: 0, h, f 

: 10, r 

Elastic Force of Vapour.-The mean for the month was OlD, 233 being oiD'oro greater than the average of the preceding 22 years. 
Weight of Vapour in a Cubic Foot of Air.-The mean for the month was :zgr. 7, being ogr. I greater than the average of the preceding 22 years. 
Degree of Humidity.-The mean for the month was 83 (that of Saturation being represented by 100), being 6 less than the average of the preceding :Z:3 years. 
Weight of a Cubic Foot of Air.-The mean for the month was 552 grains, being the same as the average of the preceding 22 years. 

CLOUDS. 

The mean amount for the month, a clear sky being represented by 0 and a cloudy !ky by 10, was 6' 8. 
WIND. 

The proportions were ofN. 3,8.7 , W. 19, E. I, and Calm I. The greatest pressure in the month was 221bl' 5 on the square foot on the 2nd. 
RAIN. 

Fell on 8 days in the month, amounting to sin., I as measured in the simple eylinder gauge partly sunk below the ground; being OlD. 8 lell than th. aTerage fall of the 
preceding 48 years. 



(ccliv) MAxIMA. AND MINIMA BAROMETER-READINGS, 

MAXIMA AND MINIMA READINGS OF THE BA.ROMETER. 

The following table contains the highest and lowest readings of the Barometer, reduced to 32° Fahrenheit, extracted from the photographic 
records. The readings are accurate; but the times are liable to great uncertainty, as the barometer frequently remains at its highest or 
lowest point through several hours. The time given is the middle of the stationary period. Where the symbol : follows the time, it denotes 

that the quicksilver has been sensibly stationary through a period of more than one hour. 

. 
MAXIMA. MINIMA. MAXIMA. MINIMA. 

Approximate Approximate Approximate Approximate 

Mean Solar Time, Reading, Mean Solar Time, Reading. Mean Solar Time, Reading. Mean Solar Time, Reading, 
1863. 1863. 1863, 1863. 

-
d h m in' d h m in. d h m in. d h m in. 

January I. 20. 45 29'343 April I. 16. 6: 29'900 
January 2. I I. 8: 29'536 April 2.2 1.30 30'096 

5. 8. 9: 28'865 6. 18. 20: 29'290 
6. o. 0 28'994 9· 14· o· 29'685 · 6. 13.30: 28'894 10. 13. 0: 29'531 
9, 14· 20: 29'646 13. o. 0 29'839 

10. 5. 15: 29'500 14· 7. 34: 29'755 
11.22.30: 30'012 18. I I. O· 30 '140 · 13. o. 0 29714 21,21,19 29'51 7 
IS, 0.30: 30'263 23.22. 8: 30'254 

18. 17. 45: 29 '150 28. 7. 10: 29'609 
19' 5. 5 29'397 30.22.23: 30'127 

19. Ig. 23 28'864 May 4· 6. 0: 29'656 
2 I. 9. 20 : 29'695 May 7. 17. 55 : 30'228 

22.22·44 29'407 
29'896 

9. 17· 56: 29 '778 
23.12. 0: 29,'755 10.20. 0: 

23.21, 14 29'523 12,12.15: 29'440 
25. 12. 15: 30'21 9 13.23,40 29755 

26.14· 0: 29'863 IS. 5. 6' 29'634 . 
27.22, 10: 30'387 15,22,30 29779 

31, o. 0 29'238 17· 2,35: 29'663 
February 0.21,30 29'635 21. o. 0: 30'055 

February I. o. 0 29'595 23. 5.36: 29'679 
t. 2 I. 0 29'781 27. 21 . 0 30 '137 

2,21,41 29'598 30,14, 8: 29'963 
3.22.33: 30'070 31.12. IS: 30 '140 

4. 15. 15: 29'840 June 6, 7. 30 : 29'250 
6. o. 0 30 '168 June 9, o. 15 29'661 

8, 4,45: 29'829 10,12,44 29'226 
10.15, 0: 30 '101 I I. O. 0 29'447 

I I. 4. 38 : 30'023 II. 17. 3: 29'305 
12.23.30 ,)0 '523 15, II. 30: 29'881 

16. 10. 15: 
14. 17. 25 : 30'397 18.21. 54 29'369 

30'510 23. JO. 0: 29'984 
21. 17.50: 30'073 

24. 16,30 
24,13.20 29'858 

22.20.30 30'2 II 29'921 
23. II. 0: 30 '114 24· 17.49 29'862 

25. 9. 52 : 30'300 25. 13,45: 30'025 
March 6. 6.55: 29 '243 27· 5. IS: 29'777 

March 6.22. 15: 29'455 July o. 19.37: 30 '168 
7. 10.30: 29 '298 July 2. 3,22 29'832 

8.13. 0: 29'494 5.12. 0: 30 '185 
10, 3.30: 29'202 7· 4. 15 29'870 

II. 8. 16 29'542 10. 21. 0 30"236 
12. 9· 0: 29'005 II. 9· 0 30 '191 

13.15. 0: 29'344 12. 22. 15: 30'318 
14. 21 • 20: 29'080 15. 8. 4: 29'968 

17· 0, 0 30'056 16. 0.20: 30'058 
18. 3. 0: 29'790 17.21. 23 29'6i4 

Ig. 10. 15: 29'966 18.22.30 29'832 
20. 2.28 29'680 20. 7. 33: 29'59~ 

24. 22.25: 30'388 20.22.25 29'640 
26. 3. 0 30' 137 21. 23. 8 29'315 

26,2 I. 10: 30'257 24· o. 15 29'973 

.31 
29, 4· 0: 29'649 24. 23.23 29'750 

11.18: 30'099 26. 12. o' 30·07'./. · 



AT THE ROYAL OBSERVAT"ORY, GREENWICR, IN TIlE YEAR 1863. (eelv) 

MAXIMA AND MINIMA READINGS OF THE BAROMETER-COncluded. 

MAXIMA.. MINIMA. M.AXIMA. MINIMA. 

Approximate Approximate Approximate Approximate 
Mean Solar Time, Reading. Mean Solar Time, Reading. Mean Solar Time, Reading. Mean Solar Time, Reading. 

1863. 1863. 186.~. 1863. 

d h m in. d h m In. d h m in. d h m in· 

July 29· 3.31 : 29'837 October 15. 3. 0: 29'404 
July .30.1.3.24: .30 '143 October 20.21. 0 30'032 

August 4. I I, 0: 29'707 22. 2, 0: 29'958 
August 8.22,.30 29'995 2.3. 8. 0 .30 '135 

10.17. 37: 29'8.36 29· .3.45 29'085 
II, 12.49 29'944 29. 15,30: 29'.340 

13. 0,22: 29'760 30. 3,30 28 '812 
1.3. 12. 55: 29'915 November 0.21 • .30 29'44.3 

17· 2.41 : 29'546 November 1,21. 0 28'768 
18,1.3.38: 29'783 2.21. 0 29'707 

19· 6. 0 29'557 3. 4. 59: 29'553 
20,21. 5 30'023 5,23. IS 30'375 

25. 10. 12: 29'295 8, 2.30: 29'560 
25.19. 50 : 29'383 9· 3. 8 30'097 

26,19' 0: 29'203 II. o. 0 29'194 
29,22 . .30 29'739 1.3, 9. 30 : 30 '140 

30.21.47 29'523 16. 19. 18: 29'974 
September 0,22. IS: 29'937 17,21. 45: 30'115 

September 3. o. 0: 29'589 21. 4. 52 29'406 
.3. 2 I. 25 29'760 26.15. 0' 30'230 

5. 5, IS: 29'522 December 2. o. 8 2S'828 
6. 0,28 29 '794- December 2, 10 . .37: 29'376 

6. 19. 10: 29'335 2.19. 50 28'796 
8. o. 0 29'8.31 4-. O. 0 30'21 7 

9. I I. 0: 29'592 5. 2. 13 29'915 
13.22. 15: 30'200 6.23.4-3 30'258 

15. IS. 32 29'S69 8.19.45 : 29'852 
16.21, 0 29'984 1.3. 23. 0 30'294-

22. 3. 14- 28'780 16. IS. 2: 29'605 
26.14. 18 : 30'065 18. 5.22: 30'345 

27.21. 20 29'560 2 I. 19. 5: 29'600 
28.2 I. 0: 29'899 22, 9,56: 30'096 

October I. 2.25 29'040 23, .3,.34: 29'81.3 
October 4. 13. 10: 29'890 24. 10,.30: .30 '128 

9, 14· 18: 29'.354 26.15.30: 29'674-
10. I. 25 29'554- 27,22. 9: 30'183 

10. 17.50: 29'328 29· 1.38 29'675 
II. 5.20: 29'490 29. 22. 8 29'997 

13. 0.35 29 '142 31. I 1,30: 29'547 
14-, 10.36: 29'575 

-



(eel vi) MONTHLY METEOROLOGICAL MEANS, AND READINGS OF DEEP-SUNK THERMOMETERS, 

lVIONTHLY ~fEANS of RESULTS for METEOROLOGICAL ELEMENTS at the ROYAL OBSERVATORY, GREENWICH, in the Year 1863. 

TEMPERATURE OF THE AIR. Mean Mean 
Mean Reading 1----------------------------1 Tempera- Elastic 

Mean 
Weight of 

Vapour 
in a 

Cubic Foot 
of Air, 

Mean 
additional 
Weight 

required to 
saturate a. 
Cubic Foot 

MONTH. 
of the Range in Mean of all Mean of all Mean Daily Mean ture of Force 

Barometer. Highest. Lowest. ~~:th. Hi~~eest, Lo~:st. Range. Te:~:~a- Dew Point. va;~ur. 
of Air, 

----- --------1----- ----------1----1----1----1----1----(,--__ 1 ___ . ______ _ 

January. , 

February. , 

March .... 

April ..•.. 

May ..... . 

June .... . 

July ..... . 

August .. . 

September, 

October ... 

November, 

December, 

in, 
29'621 

30' 141 

29'7 15 

29'813 

29' 857 

29'7 27 

29'961 

29'744 

29'693 

29'638 

29'S7° 

29'942 

55'2 

55'7 

.64'0 

69'3 

79'7 
84'0 

86'0 

84'9 

71 ' S 
66'5 

60'8 

54'2 

27'7 

27'2 

28'1 

28'3 

31' 4 

42 '1 

38'7 

46 '0 

35'0 

34'0 

28' I 

26'S 

27'5 

28'5 

35'9 

41 '0 

48 '3 

41 '9 

47'3 

38'9 

36'8 

32'5 

32 '7 

27'7 

46'9 
49'5 

53'7 

61' 2 

64'4 
70 ' I 

74'3 

73 '8 

63'5 

58'8 

51' I 

48 '6 

36'6 

35'7 

35'7 

40 '1 

42'7 

50' I 

49'4 
53'7 

40 '3 

36'8 

10'3 

13'S 

18'0 

21' I 

21'7 

20'0 

24'9 
20' I 

17'7 

12'7 

10'8 

II' 8 

41 '8 

42'1 

43 '9 

49' I 
52'0 

58' I 

60'S 

61'9 

53'7 

51 '6 

45 '7 

43 '2 

3]"6 

37'9 

3]"6 

42 '7 
45 '2 

50'2 

51 "7 
53"6. 

46 '8 

47'8 

42 ~4 
38'5 

in. 

0'225 

0'228 

0'225 

0'274 

0'302 

0'364 

0' 384 
0'412 

0'321 

0'333 

0'27 1 

0'233 

gr. 

2'6 
2'6 

2'6 

3' I 

3'4 

4' I 

4'3 

4'5 

3'6 

3'7 

3' I 

2'7 

gr, 

0'5 

0'5 

0'7 

0'9 

1'0 

1'4 

I' 7 

1'6 
I • 1 

0'6 

0'5 

0'5 
------ -----------1-----1----- ---,-:----1-----1-----1 ____ 1· ____ 1 ______ 1 ____ -1 

59"7 I +2" 8 Means .. , . 29'810 36'6 50'3 0'298 0'9 

RAIN. WIND. 

Mean 

MONTH. 

Mean 
Amount collected From Osler's Anemometer, From 

Degree Weight Amount Number Robin-
f f son's 

o 0 a of on the Ground. Anemo-
Humidity, Cubic of Number of Days for Mean Direction of the Wind Number of M D 'I 

Cl d Calm Days ean al y meter. 
(S F t ou ,----,-----1 referred to and Days P 1----. 

at. < 00 Rainy G G different Points of Azimuth. on which ressure:s _ ".S 
= 100,) of Air, 0- 10 Days. r::!C r::!e t~}etK~Wi~x;r in Ibs, on ~i~], 

I 
was less than - Square ·E ~ l=:_~ 

d 'I l\f hI NNE ESE SSW i lb, on the ~ 0 0 ..... 

in, 

aly. ont y. . ., " ,j, • .W. . N,W, Sq,Foot, Foot. ~~~"O~ 

-------- -----1--- --- ___ -------__________________ 1 ____ 1 ____ 1 ___ _ 

January ....... . 

February ..••••. 

March ..•.•.•.. 

April ..•.•..•. , 

May ..•.•...... 

June ..••••.•... 

July .......... . 

August ..• ,., .. 

September ..... . 

October ....•... 

November ...•.. 

December ..... . 

85 

86 

78 

7 8 

78 

75 

72 

74 

77 
87 

88 

83 

gr. 

547 7'3 

557 6'5 

547 .6' 4-

543 6'6 

540 6'2 

531 7' 2 

532 5'0 

!527 7'0 

535 6'9 

537 7'2 

547 7'0 

552 6'8 

J6 

9 
10 

9 

10 

14 
3 

13 

14 

17 

II 

8 

2'7 

0'5 

0'7 

0'4 

1'3 

3'9 

0'9 

I' 8 

3'0 

1'8 

1'6 
1 • I 

in, 

2'6 

0'6 

0'7 

0'4 

l' 2 

1 • I 

I 4 
I I 

3 3 

2 4 
2 II 

2 2 

5 5 

I I 

o 0 

I I 

2 I 

I 0 

2 

2 

3 

2 

2 

o 

3 

2 

2 

3 

2 

3 

3 

o 

5 

3 

o 

3 14 3 

o 13 4 

265 

194 
07 5 
I II 8 

25 4 

2 17 4 
3 16 9 
3 13 I 

4 14 3 

I 13 10 

2 

2 

5 

5 

2 

2 

2 

2 

o 

4 

2 

4 
2 

o 

o 

3 

4 

o 

1'68 

0'33 

0'36 

0'44-

0'23 

0'09 

0'04 

0'18 

0'17 

o· 19 
0'15 

0'34 
1---------- -----1--- --- -------1·----1---------- -- ---f---I-----I-----I-,_~_I 

l\'leans ......•.. So 
Sum 
134 

Sum 
19'7 

Sum 
19'8 

Sum Sum Sum Sum Sum Sum Sum Sum 
21 33 20 24 22 138 60 28 

Sum 
19 

From June 4- to 23 Robinson's Anemometer was not in action, The mean daily horizontal movement of the air for the month of June has been formed 
from the remaining 10 days, 



AT THP4 .RoYAL OBSERVaTORY, GREENw;ros,Il~"TBE Y1M.R 1863. (oolvii) 

READINGS OF THERMOMETERS SUNK IN THE GROUND. 

(I.j-Reading of a Thermometer whose bulb is sunk to the depth of 25'6 feet (24 French feet) below the surface of the soil, at Noon 
. on every Day, except Sundays, Good Friday, and Christmas Day. 

Day of 
·theMonth, January, February, March, April, May. June, July, August, September, October, November, December, 

1863, - - - -
d 0 0 0 0 0 0 0 0 0 0 0 0 

• 51 '46 8 S 49'43 48 '96 48 '83 49 'og 49'68 50'52 51 '31 S. 51 '97 
2 51'43 . 50 '73 ,50'07 .49 '42 48'95 48 '85 4-9'09 S 50'54 ,51'34- 51 '84- 51 '97 
3 51.40 50'71 50'05 GoodFriday. 8 48 '87 49 '12 49 '74 50'58 51 '37' 51 '84 51 '97 

4- S 50'68 50'03 49'38 48 '9.3 48 '86 49 '13 49'76 50'60 S 51 '90 51 '97 
5 51 '37 50'60 50'00 S 4,8'94 48 '85 S 49'77 50'63 51 '42 51 '90 51 '98 

I' 6 51 '35 50'65 49'97 49'34 48 '92 48 '85 49 '16 49'80 8 51 '42 51 '89 8 

7 51 '31 50'62 49'94 49'32 48 '90 8 49'19 49'85 50'68 51 '45 51 '88 51 '97 
8 51 '31 8 S 49'.30 48 '90 , 48 '84- 49'20 49'87 50 '72 51 '49 8 51 '96 

9 51 '26 50'54 49 '88 49'30 48 '90 48 '87 49'22 S 50'74 51 "48 51 '90 51 '97 
10 51 '25 50'53 49'87 49'28 S 48 '87 49'24- 49'94- 50'76 51 '53 51 '88 51 '96 
II 8 50'51 49'83 49'26 48 '88 48 '87 49'26 49'96 50'80 S 51 '90 51 '95 
I2 51 '15 50'48 49'82 S 48 '85 48 '88 8 49'98, 50'83 51 '57 51 '90 51 '94-
13 51 '15 50'40 49'80 49'23 48 '86 48 '89 49'28 50'00 S 51 '57 51 '93 S 

1.4. 51 '13 50~43 49 '78 49'20 48 '85 S 49'30 50'04- 50'87 51 '62 51 '94 51 '92 
15 51 '10 8 S 49'20 48 '85 48 '92 49'32 50 '13 50'92 51 '62 S 51 '90 
16 51 '08 50'36 49 '75 49'18 48 '84 48 '93 49'34- 8 50'95 51 '64 51 '97 51 '88 
17 51 '05 50'35 49 '72 49 '16 8 48 '93 49'35 50 'II 50'97' 51,66 51 '97 51 '88 
18 S 50'32 49'68 49 'IS 48 '84- 48 '94. 49'35 50 'II 50'99 S 51 '97 51 '87 

-9 51 '05 50'29 49'68 8 48 '80 48 '92 S 50 '12 51 '00 51 '70 51 '97 51 '87 
20 51 '02 50'28 49'66 49'12 48 '81 48 '95 49'40 50 '16 8 51 '72 51 '98 8 
21. 51 '00 50'25 49'64- 49 '10 48 '82 S 49'40 50'20 51 '06 51 '73 51 '9g 51 '86 
22 50'95 S S 49'17 48 '81 48 '97 49'44 50'24 51 '08 51 '75 S 51 '84-
23 50 '95 50 '22 49'62 49'06 48 '81 49'00 49'46 8 51 'J 2 51 '74 51 '98 51 '83 
24. 50'95 50 '19 49'60 49'05 S 49'00 49'48 50'30 51 '13 51 '73 52'00 51 '83 
25 S 50 'IS 49'57 49'04 48 '81 49'02 49'52 50'33 51 '18 S 52'02 ChristmasDay· 

26 50'90 50 'IS 49'55 8 48 '81 49'02 S 50'35 51 '21 51 '77 52 '00 51 '83 
27 50'83 50·13 49'52 49'05 48 '83 49'03 49'57 50'38 8 51 '77 51 '98 8 
28 So '90 50'09 49'51 48 '95 48 '83 8 49'59 50'42 51 '23 51 '80 51 '98 51 '75 
29 50'78 S 48 '97 48 '84 49'05 49'61 50'45 51 '27 51 '80 8 51 '78 
30 50 '81 49'46 48 '96 48 '81 49'07 49,63 S 51 '30 51 '82 51 '96 51 '75 
31 50'77 49'45 S 49'66 50'48 51 '83 51 '73 

·:Moons, ·51 '10 50'40 
I 49'75 49'18 48 '86 48 '93 49'35 50 '08 . 50'91 51 '62 51 '94 51 '87 

.' A . 

(II,)-Reading of a Thermometer whose bulb is sunk to the depth of 12 '8 feet (12 French feet) below the surface of the soil, at the 
same times, 

Day 01 
February, ~heMonth, January, March, April, May, June, July, Aug~st. September, October, November, December, 

1863, 
1-'--- - -

d 0 0 0 0 0 0 0 0 0 0 0 0 

I 49'58 8 S 46 '53 47'38 49'06 51 '12 53 '73 55'30 55'33 8 52 '56 
2. 49'50 47'88 47'07 46 '52 47'45 49'12 51 '19 8 55'29 55'30 54'30 52'52 
3. 49'42 47'84 47'05 GoodFriday. S 49'20 51 '30 53'82 55'39 55'28 54'24- 52 '45 
4 8 4779 47'01 46 '53 47'55 49'20 51 '40' 53'89 55'39 S. 54'32 52'40 
5 49'33 47 '75 47'00 S 47'65 49'25 8 53'89 55'40 55 '22 . 54'23 52'35 
6 49'26 47 '74- 46 '95 46 '54- 47'67 49'28 51 '58 53'95 S 55 '17 54'16 8 
7 49'20 47 '70 46 °92 46 '55 4770 S .51 '68 54'05 55'43 55 "17 54'JZ 52 °25 
8 49 '15 8 8 46 '55 47 '77 49'40 51 '75 54 '10 55'46 55 '14- S 52 '17 
9 49 °10 47 '60 46 '86 46 '56 47 '85 49'47 51 '84 S 55'47 55'06 53'88 52 '15 

10 49'05 47'60 46 '85 46 '59 8 49'52 51 '95 54'25 55 '46 55'05 53'88 52 '05 
II S 47'58 46 '84 46 '60 47'93 49'60 52 '02 54'26 55'50 S 53 °84 52 '02' 
U 48 '83 47'55 46 '83 8 47°95 49'68 S I 54'28 55'53 54'99 53 '76 51 '96 

GREENWICH OBSERVATIONS, 1863. Kit 



(cclviii) RE.A.nINGS ,OF T,lIJi1RMOMETERS SUNK" IN· THE, GROUN.D 

(IT, )-Reading of a The~mometer whose bulb is sunk to the depth of 1 2 French feet-concluded, 

; Day of 
~e Month, 

r863, 
January, Jrebruary, March, April, ,May, June, ' July, August. September, ' October,' November, December,' ; 

~~ 
~ 

d 0 0 0 0 0 0 0 0 0 0 0 0 , 
46 '80 46 -63 ' 49'75 ; 13 48 -18 47,'54 ' 48 '03 52'i5 54'34, S 54"91 ; 53'77 S 

'14 48 '18 47'53 46 '84 46 '64 :48 "07 S 52 'i5 54~4° 55'50 54'94 : 53'71 51 '77 \ 

15 48 '70 S S 46 '66 48 '16 ' 49'93 52 '35 54'47 55'53 54'87 S 51 '75 :l 

16 48 '63 47'42 46 '80 46'71 48 '20 49'99 52'38 S 55'56 54'82 53 '6'1 51 "70 
17 48 '53 47'46 46 '80 46 '73 S 50'05 52'50 54'54 ·55 '52 54'84 . 53'53 '51 '60 
18 S 47 '45 46 '75 46 '77 48 '32 50 '15 52'55 54'55 55"54 S 53'44 151 '51 
19 48 '60 47'41 46 '76 S 48 '32 50 '14 S 54'60 55'60 54 '77 53'40 51 '50 
20 .48 '52 '47'3g 46 '75 46 '85 48 '40 50 '2g 52 '78 54'66 S 54'75 53'34 S 
21 48 '42 47'37 46 '73 46 '88 48 '48 S 52 '83 54 '77 55'50 54'70 53'26 51 ·37 

\ 22 48 '28 S S 46 '91 ' 48 '54 50'42 ' 52 'g'3 54'85 55'45 54"70 S· 51 "3o 
23 48 '23 47'32 46 '70 46 '96 48 '62 50 '51 53,'04, S ,55'45 54'63 , 53'og ~ 51 '25 
24- 48 '30 47'28 46 '69 47'01 S 50'56 53 '12 54'97 ' 55'43 54'54 '53'06 ; 51 '18 
25 S 47'18 46 '65 47'0'8 48 '72 50'65 53'28 55'05 55"45 S 52 "g8 OhnstmasDay. t, 

26 48 '17 47'20 46 '63 S 48 '76 50 '72 S 55'05 55'46 54'53 52 '87 51 'og 
27 48 '03 47'18 46 '60 47'20 48 '86 50 '7g 53'42 55 'I I S 54'45 52 '81 S 
28 47'92 47'07 46 '5g 47'20 48 '91 S 53'50 55'18 55'34 54'50 52 '78 50 'go 
29 47 'g5 S 47'28 48 'g8 50'95 53'55 55'20 55'37 54'4-7 '8 50 '90 
30 48 '00 46 '53 47'32 49'01 51 '04 53'60 S ,55'40 54'38 52 '6o 50 '81 " 
31 47'95 46 '52 S 53'65 55 '26 54'42 ,50'72 i; - .. ----....... ' Q .. 

" 

Means, 48 '68 47'49 '46 '7~ :46 '79 48 '20 49 'g5 ,52 '43 54'51 55'45 54'85 '53'56 \ 51 -;0 ~ 
, -

(Ill,)-Reading. of a ~ermometer'Y~ose bu\b is sun~ to the depth of 6'4 feet (6 French feet) below the surfac9 of the soil, at th& 1 

same times, 

I 
Day of 

'March, ~beMontb, January, February. April, :May~ June, July, August, September, October, November, December~, 

1863. -
d 0 0 0 0 0 0 0 0 0 0 0 0 

I 47'32 S S 46 '10 49'39 51 '62 55'97 58'22 59,'27 56 '71 S 51 '54 
2 47'33 46 '00 45 '55 46 '20 49'46 51 '85 56'02 S 59'22 56'56 54'53 51 '44 
3 47'30 46 '03 45 '59 Good Friday. S 52'10 56'10 58'32 59"25 56'44 54'29 51 '29 

4- S 46 '04 45 '61 46 '37 49'50 52'25 56'20 58 '40 59'18 S 54 "18 51 '07 
5 47'28 46 '08 45 '70 S 49"57 52'4° S 58'42 59'1, 56'30 53 "g3 50Jo 
6 47'20 46 '12 45 '75 46 '46 49-60 52'60 56'42 58'50 S 56'23 53 '77 
7 47 '12 46 '13 45 '82 46 '40 49 '73 S 56'58 58'67 59'00 56'25 53'32 50'64-
8 47'10 S S 46 '55 49'9° 52'97 56'67 58'72 58'95 56'22 S 50'53 

9 47'04- 46 "20 45 '98 46 '63 50'00 53 'I I 56'84 S ' 58 '88 56 '10 53'47 50'40 

10 47 '00 46 '29 46 '03 46 '63 S 53'20 57'00 58"91 58 '75 56'07 53"33 50'40 
II S 46 '30 46 '05 46 '80 50'34 53'31 57 "20 58.'98 58 '70 S 53'30 50"38 
12 46 -62 46 '30 46 '00 S 50'50 53'40 S 59'09 58 '65 56'00 53 '14- 50'30 
13 46 '70 46 '25 45 °93 47'09 50'58 53'49 57'50 59'23 S 55'93 53'04 S 

14- 46 '28 46 '24 45 '77 47'28 50'64 S 57'65 59'37 58'40 55'95 52"81 50'18 
IS 46 '18 S S 47"46 50'76 53'69 57'84 59'49 58 '32 55'90 S 50 '16 
16 46 '12 46 '10 4.5'58 47 '64 50'83 53 '7' 57'g5 S 58 '27 55'84- 52 '40 50 'I I 
17 46 "08 46 '04 45 '62 47 '78, S 53'82 58"07 59'61 58'13 55'82 52 '22 49'94 
18 S 45 '94 45 '55 47 '94 51 '02 53'95 58'12 59'62 58'07 S 52 "07 49'93 
Ig 46 '05 45 '80 45 '53 S 51 '02 53'96 S 59'68 58'08 55 '72 52"04 49'88 
20 46 '00 45 '69 45 '50 48 '23 51 '12 54'34 58 '34 59'72 S 55'68 52 '00 S 
21 45 '90 45 -58 45 '40 48 '38 51 °18 . S 58'28 59 '78 57'88 55,-63 51 "93 49'63 
22 45 '60 S S 48 '50 51 '20 54'52 58 '30 59"77 57 '79 55'63 S 49 '52 
23 45'50 45 '47 45 '37 48 '61 51 '21 54'68 58'35 S 57'76 55'58 51 '84 49 "40 
24- 45 '88 45 '44 45 '35 48 '73 S 54"81 58'30 59'60 57"68 55-53 51 '83 49 '29 
25 S 45 '37 45 '40 48 '83 51 'IS 54"94 58'30 59'52 57'60 S 51 '76 ChristmasDay 

26 45 '80 45 '40 45 '50 S 51 'IS 55 '15 S 59'42 57'48 55'50 51 '66 49'°7 



AT THE ROYAL OBSERVA.TORY, GREENWICH; IN, THE YEAn 1863. (cclix) 

(III, )-Reading of a Thermometer whose bulb is Bunk to the depth ,of 6 French feet-concluded. 
, ., . _ .. '. ,--- ~ -'" " ,"', "- , v 

Dayot I 

the Month, : January, ' iFebtuary, March. ' April. May, June, July, August. ,September, , October, November; December. 
1863, - i ~. '" . 

d 0 0 
; 0 0 0 0 0 0 0 0 0 0 

27 ' 45 :80 45 '48 : 45 '60 49'00 51 '20 ,55'33 58'25 59'43 S 55'37 51 '64 8 
28, 45 '80 45 '+3 45,'70 49'03 51 '25 S ,58 '20 59'44 57'00 55'30 51 '67 48 '83 
29 45 '83 S 49'17 51 '30 55'70 58 '20 59'39 57'00 55'16 S 48 '83 
30 45 '97 45 '87 49'28 51 '35 55'86 58 '15 S 56'90 54'g8 ' 51 '60 48'72 
31, 45 '94 46 '00 S 58 '17 59'29 I 54'86 48 '65 

- -
Means, 46 '40 45:91 45 '68 47'64 

I 
50'58 53'72 57'52 59'18 58'28 ' 53 '82 52'71 50'04 

(IV.)-Reading of a Thermometer whose bulb is sunk to th~ depth of 3' 2 feet (3 French feet) below the surface of the soil, at the 
Bame ' times, 

Dayof I January, March, April, I May, Sep_ber.! October, the: Month, ,February, June, July, ' August, November, December, 
1863, --- -

d 0 0 0 0 0 0 0 0 0 0 0 0 

1 44'50 S S 45 '45 49'80 54'03 58'80 60'61 60'62 54'96 S 48 '34 
2 #'43 43 '82 43 '4-0 45 '40 49'52 54 '20 58 '83 S 60'35 55'05 51 '55 47'73 
3 44'35 43 '79 43 '60, Good Friday S 54'62 59 '10 60'90 60'21 55'11 51 '06 47'81 
4 S 4~'9~ 43 '91 45 '34 49'80 55'05 59'30 61 '10 60'02 S 50'9.3 47'69 
5 44'35 ' 43 '84 44'20 S 50'40 55'53 S 6i '12 59'99 55'52 51 '02 47'24 
6 44'30 . 43 '95 44'40 45 '54 50 ',83 55'62 59 '75 6["26 S 55'52 51 '40 S 
7 44'30 44'20 44'64 45 '65 51 '10 S 60 '15 61 '44- 59 '42 55'30 51 '31 47'36 
8 44 '17 S S 45'9 2 51 '44 55'40 60'45 61 '50 59'31 55'02 S 47 '30 
9 43 '80 44'60 44'42 45 '98 51 '60 55'35 60'80 S 59'07 55'08 51 '13 47'49 

10 4,3 '42 44'20 44'04 46 '28 S 55'30 61 '18 62 '16 59'00 55'27 50'86 4-7 '56' 
II S 43 '92 43 '66 46 '81 51 '80 55'40 61 '30 62 '45 58'84 S 50'3.3 47"54 
12 42 '80 43 '90 43 '35 S 51 '78 55'50 S 62'17 58 '50 55'30 49'68 47'42 
i3 42 '45 43 '83- 4'2 '95 47'82 51 '80 55'51 61 '70 62 '83 S 55'22 49'17 S 
14 42 '55 43 '59 42 '81 48 '10 51 '83 S 62 '00 62'88 58 '12 55'20 48 '62 47'52 
15 42 '55 ,8 S 48 '2'5 51 '83 55 '70 62'10 62 '96 58'05 55'08 S 47'30 
16 42 '40 42 '87 42 '80 48 '36 52'02 55'95 61 '99 S 57'98 54'98 48 '75 47 'I i ' 

42 '30 ,42"60 ., ~ . 
42 ;a4- ' 48 ;63 - S 56'18 62'03 63'02 57 '80 54'95 48 '95 17 47'02 

18 S 42 '30 42.'70 49'00 52 'II 56'43 61 '70 62'88 57'83 S 49 '16 46 '80 
19 42.'30 42 '02 42 '52 S 52 '0.4 56'69 S 62'50 ,57 '94 54'86 49'40 46 '45 
20 42 '43 42.'02 42 '38 '49 '20 51 '90 56'98 61 '00 62 '04 S 54'97 49'48 S 
2] 42 ,'62 : 42 '25 42'5'3 49'30 51 '54 S 60'73 61 '61 57 '91 55 'I I 49'42 46 '00 
22 42 '38 S' S 49'30 51 '51 57'33 60'53 61 '15 57'58 55'24 S 45 '90 
23 . 42 '55 ' 42 '55 : 43 '07 · 49 '4-1 51 '28 57'70 60'48 S 57 '28 55'27 49'24- 4-5 '80 
24- : 43 '20 42 '59 43 '50 49,'43 S 58'04 60'22 60'95 56 '84- 55'00 49'20 ,4-5 '40 
25 S 42'70 43 '96 49'35 51 '58 58'55 60'09 61 '14 56'50 S 49'30 ChristmasDay 
26 .43"10 , 4.3 '00 44-'30 '8 51'34- 59'09 S 61 '01 56'15 54- '15 49'56 45 '33 
'1-7 43 '00 43.'19 44'50 ' 49 '80 51 '45 59 '18 59'88 60'82 S 53'60 49 "]1 S 
28 43 '20 43 '36 44-'60 49'95 51 '63 S 59'80 60 '75 55'50 53'30 49'80 45 '53 
~9 : 4.3 '00 S ,50 '14- 52 '14- 59 '10 59'96 60'66 55'45 53'02 S 45 '30 ' 
30' 43'19 45 '06 50'05 .52'83 58'93 60'21 S 55'27 52'85 49'00 45 ;21 
31 43:53 45 '39 S 60'50 60'69 52'58 4-5 '28 

io-_ - -----.......--------------
Means, 4-3 '23 43 '29 43 '6i 47'94 51 '42 56'44 60'54 61 '64- 57'33 54 "]2 50'92 46 '75 

Kk2 

" 

r 

" 



(cclx) READINGS OF THERMOMETERS SUNK IN THE GROUN:D 

(V,)-Reading of a Thermometer whose bulb is sunk to the depth of I inch below the surface of the soil, within the case which covers 
the tops of the deep-sunk Thermometers, at the same times, 

Day of 
NoYember,1 December, the Month, January, February, March, April. May. June. July. August, September, October, 

1863, 

---- -
d 0 0 0 0 0 0 0 0 0 0 0 0 

I 46 'S S S 45 'S 49'0 57'S 61 '5 63'6 58'9 55'4 S 48 '0 
2 46 '0 45 '9 47'0 45 'S 51 '0 59'S 63'2 S 60'2 55'0 48 '0 48 '0 
3 42 '5 47'0 47 '0 Good Friday. S 63'0 62'S 66'3 6J '2 56'6 45 '0 45 '5 
4 S 43 'I 49'0 48 'I 55'5 63'0 63'2 66'S 60'9 S 55'5 40 '0 
5 45 '0 45 '3 47 '0 S 56'S 60 '5 S 63'6 59'2 54'3 53'0 45 '0 
6 43 '5 47'S 48 '6 49'8 55'6 58'9 65'4 64 '2 s 51 '5 49'0 S 
7 41 '5 48 '9 46 'I 48 '4- 557 S 67'S 67 '2 59'4 54'3 48 '2 48 '0 
8 42 '0 S S 47'0 54'0 57'0 66'0 68 '0 57'8 57'6 S 48 '2 
9 39'4 40 '8 41 '0 51 '0 55'5 58'0 66'3 S 59'0 55'0 47 '6 49'S 

10 40'5 43 '2 40'5 52'9 8 58 '7 66'4 68 '4 59'5 57'0 43 '8 48 '0 
II S 44 'I 41 '0 52 '7 54'9 58 '3 68'0 67 '3 60'0 S 43 'S 48 '0 
12 40 '0 44'2 41 '5 S 54 '5 57 '7 S 65 '7 6q '~o 57'0 42 '6 48 '5 
13 43 '0 40'5 40 'S 52 '3 55'5 57 'I 66'3 66'5 s. 55'3 40 '0 S 
14 40'5 40 '9 42 'S 50'5 54'4 S 64'0 66'S 56'S 56'8 48 '2 45 '4 
15 41 '0 S S 51 '3 56'2 61 '2 65'9 67'8 57'0 50'5 S 48 '3 
16 39'8 38 '4 42 '7 53'0 55'0 60 '7 65 'I S 58 '3 54'8 49'8 48 '3 
17 39 '8 41 '0 41 '8 52 '7 S 60 'I 62 '7 65'3 57 '0 56'0 50'0 44'8 
18 S ,')8 '0 40 '3 54'0 55'7 61 '4 6°'7 61 '4 58 '0 S 49'3 42'0 
i9 43 'S 40 '5 42 '5 S 50 'I 58 '2 S 59'2 61 '0 57'0 49'2 44'2 
20 42 '0 42 '3 44'0 53'3 50'4 61 '0 61 '7, 60'0 S 57'0 45 '6 S 
21 42 '0 40 '8 45 '5 53'0 52"7 S 61 '0 59 '4 56'0 56'3 50'3 45 '0 
22 45 '5 S S 53'S 51 '0 62 '2 62 '5 61 '2 55'0 58 '0 S 43 '7 
23 47'0 42 '4 46 '8 51 '3 51 '4 63'2 60'8 S 54'0 53'S 48 '3 41 '2 
24 44'8 44'8 48 '3 50'5 S 63'8 60'3 64'2 54'0 49 '2 52 '0 44 '0 
25 S 43 '9 47'3 53 'I 52'8 64'0 63'0 62 '9 54'0 S 52 '3 ChrlstmasDay 
26 44'7 44'8 48 'S S 52 'I 63'9 S 60'0 53'0 48 '5 51 '0 48 '2 

27 44'8 46 '0 46 '0 55'0 54'4 61 '8 70 '6 61 '2 S 58 '2 49'S S 
28 40'5 43 '6 4S '7 51 '8 57'0 S 62 '7 62 '3 54'0 51 '8 45 '8 40 '4 
29 46 '0 S 50'6 59'9 61 'I 63'8 61 '5 52 '8 51 '0 S 46 'S 
30 47'2 48 '8 49'5 62'1 61 '5 63'3 S 62 '0 50'0 42 '3 44 'I 
31 47'0 '47 '5 S 62 '2 61 '7 48 '0 41 '3 

I I 
- -

Means. 43 '2 43 '2 45 '0 51 'I 54'3 60'5 64'0 63'9 57 '6 54'3 48 '0 45 '6 

{VI,)-Reading of a Thermometer within the case covering the deep-sunk Thermometers, whose bulb is placed on a level with their scales, 
at the same times. 

I 

Day of 
the Month, January, February, March. April, May, June. July, August. September, October, November, December, 

. 1863· 
-

d 0 0 0 0 0 0 0 0 0 0 0 0 

I 50"5 S S 53'0 56'6 64'3 69'0 72 'S 63'0 56'9 S 46 '0 

2 4.3 '5 48 '8 51 '5 55'3 60'5 69'8 67'5 S 61 '0 55'5 47'8 50'0 
3 42 '3 48 '9 57'S GoO(lFriday. S 68 '3 68 '0 72 'I 66 '7 59'0 45 '0 44'5 
4 S 45 'S 56'5 53'6 61 '7 70'5 69 '7 73 '6 63'0 S 58 '0 45 '0 
5 46 'S 47 '5 57 '7 S 6S'o 63'6 S 65'3 63'S 55 '7 55'0 50'3 
6 45 'S 50 '4 . 52 '3 54'6 64'S 61 '0 74'2 '66'3 S 52 '6 50'6 S 
7 41 '5 50'6 48 '4 51 '4 59'S S So'8 75 '4 62'8 59'S 49'5 49'8 
8 45 '0 S S 49'0 61 '0 61 '0 73 'S 73 '3 62'7 64 '2 S 48 '3 
9 40'5 40'5 42 '0 55 '7 66'9 61 '8 74'S S 63'0 53'0 48 '2 51 '5 

10 40 '3 44'S 43 '3 59 '7 S 60'8 78 '5 75 '7 57 '7 61 '3 41 '5 46 '4' 
II S 45 '0 38 '9 57'2 61 '5 61 '8 77'2 73 '6 58 '8 S 41 '0 48 '3 
12 . :1S '8 46 '7 42 '4 S 55'6 62'0 S 72 '7 63'S 58 "9 42 '6 51 'I 
13 42 '5 44'7 41 '5 56'6 59'5 61 '8 71 '3 75 '0 S 55'2 46 .2 S 
14 38'S 43 .8 47.8 f52 7 61 'I S 73 .4 73 .5 58 '0 61 '7 497 47.2 
15 40 '7 S S 59 ·S 59 'I 67 ·9 75 .3 75 .8 58 '8 57'0 S 46 •5 



AT 'THE ROYAL' OBSERVATORY, GREENWICH, IN THE YEAR 1863'. (~cbci) 

(Vlo)-Reading of a Thermometer within the case cove.ring the deep-sunk Thermometers-concluded. 

Day of 
the Month, January" Februaryo ::March. April" ::Mayo Juneo Julyo Augusto Septembero October" November" December" 

186.~0 - . 
. d 0 0 0 0 0 0 0 0 0 0 0 0 

16 4°°O 44°6 4502 62 °2 59°.3 64 05 67°2 S 64°2 57°6 53°5 49'0 
17 4°°O 44°9 44°5 58 °7 S 66°2 68'4 70 °5 - ""61 '0 .-. 6o'g 51 07" 44'0 
18 S 41 '0 4205 60"5 6.3°6 68 '5 59°2 61 0.3 . 6.3 °2 S 51 °o 4°°O 
19 47"0 42 '5 47°4 S 46 "I 57 °8 S 55'4 70 °5 60 7 52°O 450S 
20 4205 41 7 49°O 62°5 51 °3 65 °9 67°O 60°O 8 59°5 51 -3 S 
21 4-47 +3°.3 49'0 58 °1 55°O S 62'2 64°.3 58 °4 60'4 55"2 46 '0 
22 51 °5 S S 56"5 53°8 65"6 62 'I 66°3 56 06 60'6 S .397 
23 53°O' 46 °2 54'0 57'0 58°6 71 °3 67°3 S 56°7 5.3'5 52°8 44"5 
24 48 °5 46 '0 57 '2 56"6 S 71 '5' 64'5 67°5 54'3 48 OJ 54°O 45."S 
25 S 47°3, 53°5 61 °6 57°O 67 'I 67°S 68".3 60"2 S 56"0 ChristmasDa~ 

~6 47 "0 48 °5 55"6 8 56°2 71 °6 - S 61 "3 60°8 52°5 5i "6 51 "0 
27 45 "S 50"0 52 "0 65 7 66"2 62°5 70 °5 65 °1 S 57°S 4S '4 S 
28 44°5 477 55°5 50°.3 67'0 S 72 7 69°5 52 °2 54°7 45 °4 .36°2 
29 52°5 S 50 °7 72 °4 67°O 72 '0 65°6 58°5 50 °9 S 49~9 
.30 50°6 50°5 5°7 71 °5 66 °4 7°°O S 60°O . 50 °4 40 °7 43 °5 
31 47°.3 50"7 S 69°S 65'0 51 °5 39°6 

I 
-

I I 
-

Means ~ 44"9 45 °9 49°5 56 °4 60°5 65 °4 70 °2 68 7 60 "7 56°6 49°5 46 °2 



WEEKLY MEA.N,9 of·READINGS of THERMOMETERS. 

" '" " ' . Tbe=mger" .... , 
Thermometers sunk in the ground.' 

; 
I incl sed it;l " 
I ,the box " -h ~over-',. ."',! ' , ~ ..... " - , ' 

Bulb Bulb , Bulb Bulb Bulb 
' the s,ales. ot, ' 

1863, 
24 French Feet ' " 1;2 French F~et 3' French Feet:. ' ,~-,',.""-,-".,,,,, ,!Ae~~'p_:.~t:::., 

; " 6 French.Fect 1 Inch ,mome~rs, a,ud : 
Peri()d, deep, ,ieep, de¢p, ' ,\ deep, 1'1 deep. 1 

placed on h.level with, 
, .. ,,' . ,,--- :, " .~. -, :their ;scales,~ 

, ' - ~ 
I, ' 

d d 0 0 0 v ~ 0 
" 

'f.'" , ' 

4$'0 ',~ January I to January 7 ,,51 '39 49'38, " 4-7~~6 44'37' " 44',2 .' i ~ ; 

8 to 14 51'21 48(95 46:',79 43 '20, " 40'g 40'9 
15 to 21 51 '05, 48 '57 46'06 42 '43 . ' .1-1'4- 4;'5 ; 

22 to 28 50'91 48 '16 45'73 42'91 44'6 48'4 ' 
29 to February 4 50'75 47'9° 45'97 43 '55 46 '0 4$'9 

, ' 

February 5to 1I 50'57, 47'66 46'19 44'12 #'g 46 '4 " 
12, to 18 ,50'39, 47'49 .. 46 '15 . ~'. 43 '18 40 '5 44'3 
19 to 25 50"23 47"33 45'56 42'36 42'5 #'5 
26 to March 4 50'09 47' 10 45'51 43 '41 46 '2 52'0 

March 5 to II 49'92 46'90 45'89 ,44'23 
. 

#'0 41' I 
J2 to 18 49'76 46"80 45 '74- 42'91 41 '6 4·}'0 
19 to 25 49'63 46'7 1 45'43 42'99 45 '1 51 '7 
26 to April I 49'49 46 '57 +5'80 44'88 47'P 52,'9 

April 2 to 8, 49'35 ' .' 46"54- 46"39 45'57 47"S 52'S 
9 to 15 49'25 46 '61 46'98 47'21 51'8 57'0 

16 to 22 49' 15 46 '81 48'08 48'97 53'3 59'8 
23 to 29 49'02 47" 12 48'89 49'68 52'1 57'0 
30 to May 6 48'94 47'50 49'47 50'07 52'9 60'3 

May 7 to 13 48 '88 47'87 50'18 51 '59 55'0 60'7 
14 to 20 48'83 48 '25 50'90 51'96 53'6 56'8 
21 to 27 48'82 48 '66 51' 18 51' 45 52'4 57'8 
28 to June 3 48'84 49'05 51 '58 53'24- 59'8 68"9 

• 
June 4- to 10 48'86 49'35 52'76 55'37 59'4 63'1 

I 
Il to Ii 48'9° 49'83 53'57 55'7 1 59'2 64'0 
18 to 2f 48'96 50'35 54'38 57'20 61 '6 66'8 
~Q tQ July I 49'05 50'88 55'49 58'94 62'3 67"3 

July 2' fO' S 49'15 51 '48 56'33 59'60 64'7 72'3 
9 to 15 49'27 52'09 57'34 61 '51 66'3 75 '0 

16 to 22 49'38 52'66 58' 18 61 '33 62'3 64'4 
23 to 29 49'54 53'32 58'27 60'07 63'5 69' I 
30 to August 5 49'7 1 53'76 58'28 60'74 64'3 70 '7 

August 6 to I2 49'90 54' 15 58'81 61'S3 66'S 72'S 
13 to 19 50'09 54'48 5g'50 62'85 64"5 68'6 
20 to 26 50'26 54'89 5g'64 61'32 61 '3 64'6 
27 to September 2 50'47 55'22 5g'34 60'65 61'0 64-'9 

September 3 to 9 50'66 55'42 59'06 59'67 59'6 63'6 
10 to 16 50'86 55'51 58'52 58'42 58'6 60'2 
17 to 23 51'04 55'51 57'g5 57'72 56'S 61'1 

24- to 30 51' 22 55'4-1 57'28 55'g5 55'0 57'7 

October I to October 7 51 '39 55'25 56'42 55'24 54'5 56'5 
8 to 14- 51'54 55'02 56'05 55' IS 56'5 59' I 

15 to 21 51'6S 54'79 55'77 54'99 55'3 59'4 
22 to 28 51 '76 54'56 55'49 54'43 53'2 54'6 
29 to November 4- 51' 84 54'36 54'67 52'00 49'6 50'6 

November 5to II 51'89 54'02 53'52 51 '01 47'5 47"6 
12 to 18 51 '95 53'64 52'61 49'06 46 '7 49'I 
19 to 25 51'99 53' 19 51 'go 49'34 49'6 53'6 
26 to December 2 51'g8 52'69 51' 59 49'02 47'4 47'0 

\ 

December 3 to 9 51'97 52'2,9 50'81 47'48 4-6 '0 48'2 
10 t,o 16 51'g2 5I'S8 50'26 47'41 47'S 4S'I 

17 to 23 51'86 51' 42 19'72 46-33 43 'S 43'4 
24 to 31 51'78 50'93 48'90 45 '34 44' I 44'3 



(eclxiii): 

ABSTRACT OF THE CHANGES OF THE DmECTION OF THE WIND., AS DERIVED FROM OSLER'S ANEMOMETER.. 

1.Jy directmoti(:)D~ i~ the followi~z's'tate~ents, is meant that the change of the direction of the 'wind was in the order N., E:, S.,·W .. , N., &c., 
~""., ... ,.~' .. 'by retrograde is meant in the order'N., W., S.',. :E~·N.;·&c~ . . .,' 

d h 

18.62. Dec. 31. 12. The direction of the wind was S.W.·' :. 
1863. Jan. 31. 12. " "W .S.W., which implies a dil'ect motion of 22!0. 

On Jan. 12.22, 17d• 22h, the trace was shifted to the next set of lines downwards; on Jan. 13d• 22h, the trace~was shjfted to the next 
set of lines upwards, implying direct motion of 720°, .and retrograde motion of 360°. 

Therefore the whole excess of direct .motion in the month of January~1Vas 382to... " .! 

d h 

1863. Jan. 31. 12. Th& direction of the wind was W.S.W. 
Feb. 28. 12. " "S. W., which implies a direct motion of 6g7io. 

On Feb. 13.22, 16d. 22h, Igd. 22h, 21d. 22h, 24d. 22\ the trace was shifted to the next set of lines downwards; on Feb. I4d• 22h, the 
trace was shifted to the next set of lines upwards, implying direetmotion of r8000, and retrograde motioD-Of .s60~. 

Therefore the whole excess of direct motion in the month ofF~bruar.y*as"2~31io.' 

d h 

1863.' Feb. 28.12. The direction of the wind was S~W. 
M.arch 31. 12. " "S.E-., which implies a retrograde motion of Sioo. 

On March o. 22, the trace was shifted to the second set of lines downwards; and on March gd. 22h, 13d.2h, 13d• 22h, 2511• Igib, 

31d. I-§h, to the next set of lines downwards; on March IOd.22h, I Sd. 3h, 25d. 2ib, the trace was shifted to the next 
set of lines upwards, implying direct motion of 2520°; and tetrograde motion of 10'80°. ' . 

Therefore the whole excess of direct rri~tio:ninthe month'of M~rch \v~~ 6.3oo~ ". \ . 

d h 

1863. March 31. 12. 'fhe direction of the wind was ~.E. 
April 30. 12. " "N.E., which implies a direct motion of 270°. 

On April 2. 22, 13d.22h, 18d• 22h, Igd. 22h, the trace was shifted to the ne.;t sep~<?f li~e.~ do~nw~rds} on Aprilld• 22h, 15d,. 22b, the 
trace was shifted to the next set of lines upwards, implyingdire'ct motion of 1440°, and retrograde 'Dloti~n of'720o. 

Therefore the whole excess 9f dir~ctmotio,n in the month of April was 990~' .. , 

.-
d h 

1863. April 30. 12. The direction of the wind was N.E. 
May 31. 12. " "E.S.E.; which implies a direct'motion of 67!0 •. 

On May 5.22, 6d• 2\ 8d. 22\ gd. 22h, Igd. 22h, 26d. 21h, the trace was shifted to the next set of lines downwards; on May Id. 2jh, 
,.ld. 2~h, I Sd. 22h, 23d• 2h, the trace WaS shifted to the next set of lines upwards, implying direct motion,of 11'60°, 
and retrograde motion of 1440°. 

Therefore the whole excess of direct motion in the month of 1\lay was 7S71°. 

d h 
1863. May 3 I. 12: The direction uf the' wind was E.S."E. 

June 30. 12. , , , , ·W.S;W., which implies a retrograde 'motion of 225° •. 
On June o. 22, Id. 22h, 2d. ,3h, 10d. 22\ l5d. 22h, tbe trace was shifted to the next set of lines downwards; on June Id. lih, I2d.22b, 

Igd. 22 11, 23d.3h, the trace was shifted to the next set of lines upwards, implying direct motion of 1800°, and 
retrograde motion of 1440°. 

Therefore the whole excess of direct motion in the month of June was 1.35°. 

1863. June 30. :2. The direction of the wind was W.S.W. 
July 31. 12. , , , , E.S.E., which implies a direct motion of 225°. 

'On July 6. Ii, 6d. 18lh, 14d,22h, 16d• 22h, 20d. 22h, 27d• 22h, the trace was shifted to the next set of lines downwa.rds, implying 
direct motion of 2160°. 

Therefore the whole excess of direct motion in the month of July was 2.385°. 



(cclxiv) CHANGES OF THE DIRECTION OF TIlE WIND, AND ~OUNT OF RAIN COLLECTED IN EACH' MONTH, 

d h 
J 863. July 31. 12. The direction of the wind was E.S.E. 

Aug. 31. u. " "W.S.W., which implies a retrograde motion of 225°. 
On A.ug. 2. I, the trace was shifted to the next set of lines downwards; and on Aug. 13d• 22h, to the second set of lines downwards,. 

implying direct motion of 10800
• 

Therefore the whole excess of direct motion in the month of August was 855° •. 

d h 
1863. Aug. 31.12. The direction of the wind was W.S.W. 

Sept. 30. 12. , , , , S., which implies a retrograde motion of 671°. 
On Sept. 13.22, 30d• 8h, the trace was shifted to the next set of lines downwards; on Sept. 2gd• 22h, the trace was shifted to the next 

set of lines upwards, implying direct motion of 720°, and retrograde motion of 360°. 

Therefore the whole excess of direct motion in the month of September wa~ 2g21°. 

d h 
1863. Sept. 30. 12. The direction of the wind was S. 

Oct. 31.12. " "W.S.W., which implies a direct motion of 671°. 
On Oct. 7. 2i, 8d• 22h, 15d• ISh, 20d. 22h, 22d. 22h, 24d• 2Zh, 26d• 22h, the trace was shifted to the next set of lines downwards; on 

Oct. 8d• 2!h, 14d.22h, 25d• 22h, the trace was shifted to the next set of lines upwards, implying direct motion of 
2520°, and retrograde motion of 1080°. 

Therefore the whole excess of direct motion in the month of October was 1507io. 

d h 

1863. Oct. 31.12. The direction of the wind was W.S.W. 
Nov. 30.12. " "E.S.E., which implies a direct motion of 225°. 

On Nov. 6.22, gd. 22h, 28d• 3h, the trace was shifted to the next set of lines downwards; on Nov. 10d. 2Zh, 27d• 22h, 2gd• 2Zh, the 
trace was shifted to the next set of lines upwards, implying direct motion of 1080°, and retrograde motion of 1080°. 

Therefore the whole excess of direct motion in the month of November was 225°. 

d h 
1863. Nov. 30. 12. The direction of the wind was E.S.E. 

Dec. 31. 12. , , , , E.N .E., which implies a retrograde motion of 405°. 
On Dec. 0.22, the trace was shifted to the next set of lines downwards, implying direct motion of 360°. 

Therefore the whole excess of retrograde motion in the month of December was 45°. 

The whole excess of direct motion to the end of the year was 10282io. 

The revolution .. counter which is attached to the vertical spindle of the vane, whose readings increase with change of direction of 
the wind in the order N., E., S., W., &c" or in direct motion, and decrease with change of direction in the order N., W., S., E., &c. 
or in retrogade motion, gave the following readings :-

On 1862, December 3Id. J2h 

On 1863, December 31d. I2h 

Implying an excess of'direct motion, during the year, of 28' 45 revolutions, or 10242°. 

.. 
rev •• 

67'70 

96'15 



(ccJxv) 

AMOUNT OF RAIN COLLECTED IN EACH MONTH OF THE YEAR 1863, 

Monthly Amount of Rain collected in each Gauge, 

1863, 
Self-register- Second On the Roof On the Roof On the Roof Cylinder Cylinder 

MONTH. , ingGauge Gauge at of the 
Crosley'S. partly sunk partly sunk 

: of Osler's Osler's of the of the . Photographic in the in the 

Anemometer. Anemometer. Octagon Room. Library. Thermometer Ground Ground 
Shed. read daily. read Monthly. 

---'-----------------
in. in, in. in. in. 

January" ........... I '6 1'5 1 '9 1 'S 2 '6 

February",."" .. , . 0'3 0'3 0'4 0'4 0'5 

March" ••. ,""',. , 0'5 0'4 0'5 0'5 0'7 

April, "',. '" ~."" 0'2 0'2 0'3 0'3 0'4-

May, ~""'."""" 0'6 0'6 0'7 o'g I '2 

June"", .. , .• ,., .. , 2 'g 2 'g 3 '2 3'3 3'g 

July •.• , ...• ,.,." •• 0'6 0'7 0'8 0'7 0'8 

August, .•. , .. ,."., I '2 I '2 I '5 I '5 I '8 

September"" •. ,'" . I 'g I 'g z 4- 2 '3 2 'g 

October",." •• ,',. , I '1 I '0 I '2 1'4- 1'7 

November,., ••. ,., •• o'g 0'8 I '1 I '0 I '5 

December ..•.• , ..••. 0'6 0'5 0'6 0', I • I 

Sums •.......•.. 12 '4 J2 '0 14'6 14'8 Ig '1 

The heights of the receiving surfaces are as follows: 

Above the Mean Level of the Sea. 

The Two Gauges at Osler's Anemometer ... , •..•••..•.• 
Gauge on the Roof c>f the Octagon Room ...•.• , ..•.. , . , 
Gauge on the Roof of the Library, , . , . , ... , , , . , , . , , , , . 
Gauge on the Roof of the Photographic Thermometer Shed 
Crosley's Gauge, ., .. , , ••... , , , , .... , ...•.. , , .. , .. , . 
The Two Cylinder Gauges partly sunk in the Ground. , • , 

GREENWICH OBSERVATIONS, 1863. 

Ft. In. 

205 6 
Ig3 2! 
177 2 

164 10 
156 6 
155 3 

in. 

2'0 

0'4 

0'5 

0'5 

I '0 

3 '2 

0'8 

I -6 

2 '5 

I '6 

I '2 

0'8 

16 ~I 

In. 

2 '7 
0'5 

0'7 

0'4 

1'3 

3'g 

o'g 

I 'S 

3'0 

I '8 

1 '6 

1 '1 

Ig '7 

Above the Ground, 
Ft. In. 

50 8 

38 4i-
22 4-
10 0 

8 
o 5 

LI 

in. 

2'6 

0'6 

0'7 

0'4-
1 '2 

3'g 

o'g 

I '8 

3 '1 

1'7 

I '8 

I '1 

Ig -8 



(cc1;xvi) OBSERV.A.TION OF THE EARTHQUAKE. 

OBSERVATION OF THE EARTHQUAKE OF 186.3, OCTOBER 6 (Civil Reckoning), 

MADE WITH THE 

TELESCOPE OF THE ALTAZIMUTH. 

ON the morning of October 6, after having made the necessary observations of the Moon, and of a star for azimuthal 

position of the instrument, I was about to complete the series by the usual reference to the· Collimator. I had, by the 

slow-motion screw of the instrument, brought the central bright spot of light of the Collimator (the mark to be observed) 

near to that horizontal wire by which it was to be bisected for an observation of altitude, and was preparing to make the 

bisection, when I beheld the spot of light with its fainter concentric rings all move together a small space downwards in 

the field of view, and remain stationary for a short but sensible space of time; the spot and rings then moved upwards to a 

little beyond the position (as it appeared to me) which they had at first occupied. It was impossible to make a bisection. 

The motion was entirely different from any flickering or quivering, having the opposite characteristic of steady motion, as 

of a pendulum in vibration, the spot of light and surrounding rings. preserving most distinctly their relative positions 

throughout. The interval of time occupied by the motion was short, a very few seconds certainly. At about the time at 

whi~h the spot of light reached, as above mentioned, its second extreme pos~tion, being unable to obtain a bisection, I took 

my eye off the telescope; and wondering somewhat at the circumstance, the motion (although so small) having a character so 

different from anything that I had ever before seen, I began to think that there must surely be some disturbance of the 

building itself; but I was not at the time led to reflect further on the ~ircumstance, for on looking into the telescope again 

almost immediately, and finding the mark at rest in its first position, and perceiving afterwards no further motion, and 

. being, moreover intent on completing the series of observations in hand, the occurrence did not become ·strongly fixed in 

my memory; and I did not indeed think more of it until tidings of an extensive shock of Earthquake having been ex

perienced in the west of England on the morning of the 6th brought the whole train of circumstances vividly to remembrance, 

with the certain conviction tllat the anomalous appearance which I had seen was really produced by Earthquake motion. 

The disturbance was in the vertical direction, and its extreme range I should judge (by the intervals between the hori

zontal wires of the instrument which afford so excellent a scale to which to refer such an observation) to have been from 

12" to IS". No disturbance was remarked in the horizontal direction. 

The time of the disturbance is fixed as follows :-It is known that the motion took place at the first observation of the 

Collimator. This is an observation at which accurate time i~ not taken, but by reference to the last preceding observation 

(one of azimuth of a star) made at ISh. 18m., and by record of the time of making the Jast (the fourth) observation of the 

Collimator, at ISh. 35m., it is assumed, considering the duration of time which each observation would occupy, that the dis

turbance occurred at October Sd. J Sh. 23m• Greenwich Mean Solar Time, without a greater error possibly than one minute 

of time. 

WILLIAM ELLIS. 




